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Abstract

Digital transformation has put significant pressure on monetary sovereignty.
This pressure is channeled through the introduction of private digital payment
services, cross-border operations, currency substitution, and the internationaliza-
tion of foreign currencies. While most contemporary research views the introduc-
tion of a central bank digital currency (CBDC) as a key option for safeguarding
monetary sovereignty in the digital age, we argue that the link between monetary
sovereignty and CBDC adoption may be somewhat overstated. First, our empiri-
cal test shows that current progress in CBDC adoption is more closely correlated
with indicators of financial development and innovation than with indicators of
crypto ecosystem development. Second, considering the CBDC as a means to
enhance the currency’s international status necessitates greater involvement in
the competition to attract numerous non-resident users, which can potentially dis-
connect the design of the CBDC from the internal goals of its adoption. Third, this
competition gives rise to a trilemma of incompatibility between monetary sover-
eignty, global acceptance of the CBDC design, and internationalization of the cen-
tral bank’s digital currency. Nevertheless, this does not imply that central banks
should refrain from investing efforts in preparing for further digital transformations.
Rather, it means that monetary sovereignty should not be seen as absolute.
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Problem Statement

Under the influence of digital transformation, interest in monetary sover-
eignty has surged. Until recently, dollarization was seen as perhaps the greatest
challenge to monetary sovereignty, albeit in low- and middle-income economies.
In wealthier economies, developed financial systems and price stability have
shielded them from such concerns. Except for the countries that formed the Euro-
pean Monetary Union, developed economies have generally taken monetary sov-
ereignty for granted.

Global financial integration has brought its own changes, often giving the
issue of monetary sovereignty an air of monetary autonomy. It is important to
specify that monetary sovereignty refers to the exclusive ability of a country’s pub-
lic authorities to exercise official control over its own currency. This control in-
cludes ensuring that money fulfills its function as legal tender, controlling the is-
suance of money, and managing the withdrawal of official means of payment from
circulation. In contrast, monetary autonomy pertains to the ability of a country’s
central bank to ensure money supply or control interest rates within the economy
in accordance with domestic macroeconomic conditions, independent of external
influences. For example, Aizenman (2019a) noted that the trilemma of monetary
choice in an open economy carries significant implications for the structure of the
financial system and the nature of central bank regulation, thus touching on the
issue of monetary sovereignty. That is, in an open economy, the issues of mone-
tary autonomy and monetary sovereignty converge.
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While discussions on monetary autonomy and the respective trilemma are
commonplace (Rey, 2013, 2016; Aizenman, 2019b; Aizenman et al., 2016;
Miranda-Agrippino & Rey, 2020; Miranda-Agrippino & Ricco, 2021), the debate on
monetary sovereignty has intensified under the influence of the digitalization of
money. The emergence of cryptocurrencies has sparked a wave of crypto-
enthusiasm, prophesying the factual weakening of central banks’ influence in the
digital future. These discussions have their roots in several early studies (Bordo &
Levin, 2017; Raskin & Yermack, 2016; Mancini-Griffoli et al., 2018; Tucker, 2017).
However, the volatility of the cryptocurrency market and scalability issues have
tempered the euphoria surrounding the extension of distributed ledger technology
(DLT) into the monetary sphere (Panetta, 2023). Instead, the rise of stablecoins
suggests that the integration of assets and payment instruments, coupled with
new opportunities in payment services, may pose serious challenges to traditional
fiat money. One possible response by central banks to this technological chal-
lenge is the introduction of central bank digital currency (CBDC) (Brunnermeier et
al., 2019). At first glance, CBDC appears to be a response to the threat to mone-
tary sovereignty posed by digitalization.

However, the ongoing debate over the design of central bank digital cur-
rencies suggests that CBDCs may not only provide a solution to the problem, but
may constitute the problem itself (UK Parliament, 2023). In the digital world, the
nature of money will make it increasingly complex for currencies to compete in ful-
filling separate functions of money (Brunnermeier et al., 2019). Under the influ-
ence of digitalization, the internationalization of currencies will put additional com-
petitive pressure on the circulation of fiat money. Moreover, if success in achiev-
ing international currency status is linked to the adoption of CBDC, competition in
CBDC designs will inevitably raise concerns about monetary sovereignty.

In this article, the impact of digitalization on monetary sovereignty is con-
sidered from the following perspectives. If the proliferation of cryptocurrencies in-
deed poses a risk to monetary sovereignty, then this should be reflected in how
certain structural factors influence the progress made by central banks in adopt-
ing CBDCs. If CBDCs are to be seen as a driver of currency internationalization,
then the desire to attract a broader base of non-resident users requires that cur-
rency competition extends into the realm of CBDC design. Currency internation-
alization driven by the competitive advantages of national CBDCs inevitably gives
rise to the trilemma of monetary sovereignty, global acceptance of central bank
digital currencies, and their internationalization. Out empirical test shows that pro-
gress in CBDC adoption is not primarily driven by concerns about digital chal-
lenges to monetary sovereignty. Instead, it is the trilemma of choosing between
the internationalization of CBDCs, their globally acceptable designs, and mone-
tary sovereignty that may have a long-term structural impact on central bank de-
cisions.
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Literature Review

Digitalization has brought the complexity of a country’s sovereignty to the
forefront. Digital sovereignty is a good example of how the competitive advan-
tages of global firms in digital technologies can prevent public agencies from per-
forming their functions efficiently or acquiring them at non-monopoly prices
(Kreutzer & Molina Vogelsang, 2023; Floridi, 2020). In essence, governments are
finding it increasingly difficult to maintain the quality of public services in a digital
landscape dominated by private companies. However, developing an alternative
infrastructure to such companies appears to be a costly endeavor. Similarly, re-
garding monetary sovereignty, private digital money can potentially better serve
the needs of economic agents compared to available fiat money alternatives.
However, the erosion of monetary sovereignty can lead to a weakening of the
stabilizing effect of monetary policy and the frustration of a whole range of regula-
tions related to customer identification.

Conceptually, a technological prerequisite for the threats to monetary sov-
ereignty in the digital realm is the unbundling of the functions of money. The un-
bundling of money arises from the emergence of new payment services, the blur-
ring of boundaries between money and assets, and the programming of money
and its tokenization. Together, these developments give rise to a true alternative
to traditional fiat currency, leading to more complex structural outcomes such as
the formation of «optimal digital areas» (Brunnermeier et al., 2019; James et al.,
2019). The monopoly rents generated by data-driven businesses distort resource
allocation, while traditional financial intermediation faces disruption from platforms
and a general increase in systemic instability due to heightened information
asymmetry (IMF, 2021; Hernandez de Cos, 2023; Panetta, 2022; Frost et al.,
2019; Doerr et al., 2023).

Zimmermann (2013) notes that the scientific analysis of monetary sover-
eignty has shifted toward political and legal studies, focusing on the efficiency of
government institutions in realizing state power. However, digitalization has re-
newed the interest of economists in monetary sovereignty. This is evident in the
analytical materials of many international organizations and central banks
(Brooks, 2021; Soderberg et al., 2023; Waliczek, 2023; Panetta, 2022; Hernandez
de Cos, 2023).

In the digital realm, the debate over the monopoly on issuing legal tender is
reminiscent of the early days of fiat money, when the institution of the money mo-
nopoly was just emerging. Throughout history, competition among privately is-
sued currencies has shown that ensuring monetary sovereignty touches on the
positive externalities of price stability and serves as a key prerequisite for financial
stability and the efficiency of tax collection (Gorton and Zhang, 2022). According
to Martino (2023), it is due to stability concerns that the competition between pri-
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vate and public money is regulated by formal legal measures. As a result, the
erosion of monetary sovereignty induced by digital technologies forces central
banks to respond. Restoring the legitimacy of existing forms of monetary regula-
tion — ones that do not interfere with the opportunities presented by technological
progress — requires proactive responses.

The question of whether the competition between central bank money and
private money promotes stability in monetary processes or, on the contrary,
poses a threat to financial stability, remains a subject of the ongoing academic
debate on the fundamental nature of central banks and money (Tobin, 1969;
Holmstrém & Tirole, 1998; Kocherlakota, 1998; Borio, 2019; Schnabel & Shin,
2018; Brunnermeier & Niepelt, 2019). Brunnermeier and Niepelt (2019) further
discuss the allocative consequences of changes in the structure of the money
supply, considering the division of money into inside and outside money, and
conclude that the introduction of CBDC is unlikely to have substantial negative ef-
fects. On the other hand, as shown by Abad et al. (2023), the issues of CBDC de-
sign, banking sector concentration, and the nature of competition in credit and
deposit markets may be important for reasons of equivalence between private
and public money (Agur et al., 2022; Andolfatto, 2021; Fernandez-Villaverde et
al., 2021). Nevertheless, these issues are not expected to impede central bank’s
ability to conduct monetary policy, with potential changes likely to focus on fluc-
tuations in excess liquidity and the adjustment of the operational design of mone-
tary policy (Abad et al., 2023).

However, we must acknowledge that the debate surrounding the equiva-
lence of private and public money primarily centers on the allocative conse-
quences stemming from changes in inside and outside money. The introduction of
CBDCs is mostly analyzed in terms of the changes in volumes of both types of
money within the structure of the money supply and the elasticity of the financial
system. The issue of monetary sovereignty, on the other hand, is not so much fo-
cused on the equivalence of inside and outside money, but rather on how the role
of both inside and outside money may simultaneously weaken due to technologi-
cal advancements. In other words, the primary question of why CBDCs should be
considered a response to technological change takes precedence over their effect
on the equivalence of inside and outside money. It is through this perspective that
the issue of monetary sovereignty arises in the digital realm. This viewpoint con-
tinues the older debate on the competition between different forms of money,
rather than solely focusing on the equivalence of inside and outside money (Gor-
ton & Zhang, 2022; Martino, 2023).

We can identify several channels through which new forms of money may
undermine monetary sovereignty.

The first channel involves structural changes in payment services, which
may lead to a decreased the demand for central bank money within the banking
sector to a point where the effectiveness of interest rate policy declines sharply.
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The consensus among scholars (Bordo & Levin, 2017; Raskin & Yermack, 2016;
Mancini-Griffoli et al., 2018; Tucker, 2017; Brooks, 2021; Soderberg et al., 2023,
Waliczek, 2023; Panetta, 2022) is that digitalization can diminish the need for re-
serves, as uninterrupted payment operations can be maintained without central
bank liquidity support. Panetta (2022) and Hernandez de Cos (2023) also empha-
size the importance of strategic autonomy, proposing the development of pay-
ment instruments less reliant on foreign private agents to counterbalance the
market power of non-resident payment systems.

The second channel concerns the control over cross-border operations.
Karau (2021), for example, provides empirical evidence suggesting that some
cryptocurrencies are assuming the role of key currencies by acting as intermedi-
aries in cross-border operations. This immediately raises the question of the moti-
vations behind the implementation of capital flow regulations: Are cryptocurrency-
mediated cross-border operations an extension of the traditional monetary auton-
omy problem, albeit in a new technological setting? Or are they the result of inef-
ficiencies in traditional approaches to capital controls driven by concerns about
macroeconomic stability? Digitalization creates new opportunities for cross-border
operations, bringing the issue of monetary sovereignty closer to that of monetary
autonomy. The «optimal digital area» approach (Brunnermeier et al., 2019;
James et al., 2019) clearly shows that economic agents can converge on prefer-
ences for specific forms of money and payment services that offer better user ex-
periences in facilitating the fulfilment of specific functions of money. In other
words, digital money is a priori a challenge to an arbitrary «Westphalian» model
of monetary sovereignty (Murau & van’t Klooster, 2022).

The third channel pertains to currency substitution, where digital money
presents a challenge to monetary policy akin to the risks associated with dollari-
zation (Bordo & Levin, 2017; Mancini-Griffoli et al., 2018; Agur et al., 2019). The
enhanced ability of the new forms of money to provide arbitrary protection against
the risks of currency depreciation and financial sector instability while satisfying
payment needs significantly narrows the space for the effectiveness of monetary
transmission. This digital dollarization raises the problem of the resilience of fi-
nancial intermediation (Mancini-Griffoli et al., 2018; Adalid et al., 2022). Zhu and
Hendry (2019) demonstrate that the competition between fiat central bank curren-
cies, whose share in circulation is declining, and cryptocurrencies may contribute
to an increase in the inflation rate. However, the motivation to own cryptocurren-
cies is not solely driven by the level of inflation (Koziuk, 2022). Rather, trust in
cryptocurrencies is stronger in countries with a history of traumatic inflation and
weak de facto central bank independence (Koziuk, 2021a). Thus, underestimating
the role of institutional preconditions as a factor of monetary stability may under-
mine monetary sovereignty in the future.

The fourth channel concerns foreign currency internationalization. While
similar to the cross-border operations control channel, it has important distin-
guishing characteristics. Here, foreign-issued CBDCs with comparative advan-
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tages, such as superior user experience, access to globally significant platforms,
and the ability to operate within the currency zone of a large economy, can influ-
ence the monetary sovereignty of other countries. Naef et al. (2022), Eichengreen
et al. (2022), lancu et al. (2020), and Prasad (2023) observe that an alternative
trajectory for currency internationalization is possible, and it is associated with
CBDC. Buckley and Trzecinski (2023) and Huang and Mayer (2022) highlight
digital technologies as an important factor in intensifying competition among in-
ternational currencies. Cong and Mayer (2022) contend that countries eager for
dominance in currency competition are primarily motivated to pursue the adoption
of CBDCs. Frankel (2023) underscores the crucial role of techno-nationalism in
motivating the adoption of CBDC.

Taking into account the unique aspects of the impact of the digital trans-
formation of money on various aspects of currency competition, most researchers
tend to view CBDCs univocally as a way to respond to both the challenges posed
by digitalization-based currency internationalization and the challenges posed by
currency substitution and reduced demand for central bank reserve money.
Rarely, if ever (UK Parliament, 2023), are CBDCs seen as a response to chal-
lenges to monetary sovereignty from the side of digitalization (Brunnermeier et al.,
2019; Brooks, 2021; Soderberg et al., 2023; Waliczek, 2023; Panetta, 2022; Her-
nandez de Cos, 2023).

This article offers a threefold perspective on CBDC as a response to
threats to monetary sovereignty. Through empirical analysis of the relationship
between cryptocurrency expansion by country and a number of structural factors,
we argue that while the threat from private digital money may be somewhat exag-
gerated today, it should not be entirely dismissed. The introduction of CBDCs can
activate competition between them, with design likely serving as a means of such
competition. Making CBDC accessible for ownership by non-residents can be
seen as a way to offer the CBDC design that promotes the internationalization of
the respective currency. As a result, competition among international currencies
could shift to the realm of CBDC design to attract a broader user base across
borders. This, in turn, raises the question of whether pursuing a globally accept-
able CBDC design aligns with the logic of national monetary sovereignty. Such
situation can be described as a trilemma of objectives, referring to the impossibil-
ity of simultaneously achieving monetary sovereignty, rapid currency internation-
alization, and a globally acceptable CBDC design.
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Research Results

Factors driving the progress of CBDC projects:
Analysis from the perspective of risks
to monetary sovereignty

The proliferation of cryptocurrencies and the development of new payment
technologies are seen as key concerns for monetary sovereignty in the digital era
(Bordo & Levin, 2017; Raskin & Yermack, 2016; Tucker, 2017; Brooks, 2021; So-
derberg et al., 2023; Waliczek, 2023; Panetta, 2022; Hernandez de Cos, 2023).
One might logically assume that variables indicating the expansion of cryptocur-
rencies or the maturity of crypto ecosystem should correlate with central bank ac-
tivity concerning CBDCs. However, there are caveats. For example, CBDC-
related activity may signal underlying concerns about safeguarding monetary
sovereignty, even though official communications on CBDC projects may empha-
size considerations such as financial inclusion. Huang and Mayer (2022) demon-
strate that, for instance, China and the United States are pursuing different paths
regarding cryptocurrency regulation, a contrast reflected in the positioning of their
CBDC projects. China has opted to ban cryptocurrencies while actively advancing
the development of the digital yuan. In contrast, the United States is allowing
space for financial innovations based on crypto technologies but is not expediting
the digital dollar project.

Prior empirical studies on CBDC adoption have largely overlooked the is-
sue of monetary sovereignty. For example, Auer et al. (2020, 2023) conducted a
quantitative assessment of central banks’ progress toward implementing CBDC
projects. They examined the relationship between their respective index and
structural indicators such as financial inclusion, transfer volumes, and the role of
cash. The results indicated that central banks are developing CBDCs to enhance
payment services and their accessibility. Utilizing the index of progress in CBDC
(Auer et al., 2020), Koziuk (2021a) demonstrated the significance of financial de-
velopment and innovation as criteria for CBDC implementation. Furthermore,
Koziuk (2021b) argued that, theoretically, the average level of central bank inde-
pendence provides a better explanation for advancements towards CBDC adop-
tion.

To empirically assess whether concerns about monetary sovereignty do in-
deed influence central banks’ motivations to promote CBDC projects, we utilized
the following data:

e As dependent variables, we employed the quantitative indicator pro-
posed by Auer et al. (2020) and the quantitative indicator for measuring
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the progress of CBDC projects based on the Atlantic Council CBDC
Tracker data for September 2023. The latter involved assigning values
to different stages: Launched — 5; Pilot — 4; Development — 3; Re-
search — 2; Inactive — 1; Canceled — 0. Two variables were chosen to
assess the reliability of associations and to accommodate differences
in the approaches to assigning quantitative values and timing of as-
sessments.

e As independent variables characterizing the expansion of the crypto
ecosystem, we utilized the Crypto Adoption Index and the share of the
population that owns bitcoins (for a more detailed analysis of bitcoin
ownership, see Koziuk (2022)). Given that the expansion of the crypto
ecosystem may be perceived as a challenge to monetary sovereignty,
the promotion of CBDC projects must be a response to this challenge,
thus, the expected relationship should be positive.

e As other independent variables, we selected the Democracy Index, the
Global Innovation Index, the Financial Development Index, and the in-
teraction of the Global Innovation Index and the Financial Development
Index providing a combined characteristic of the technological capabil-
ity and the level of financial sector development. These independent
variables characterize both supply-side capabilities and demand-side
requirements. The detailed methodology is presented in Koziuk
(2021a). In terms of the variables selected, this approach differs from
that of Auer et al. (2020, 2023), who place greater emphasis on indica-
tors that may potentially indicate demand.

The results of the univariate regression model analysis are presented in
Tables 1 and 2. In general, the obtained results across two different dependent
variables were very similar, although the statistical properties of the models were
slightly better when using the quantitative indicator from Auer et al. (2020). To a
first approximation, this similarity may be explained by the increasing interest in
CBDC over time, which leads to a reduction in the influence of structural factors in
favor of random factors associated with the bandwagon effect.

The results presented in Tables 1 and 2 show that all selected variables
have a correct direction of association consistent with theoretical predictions and
show statistical significance (except for the Democracy Index in Table 2, where
the statistical significance is somewhat insufficient compared to Table 1). How-
ever, while the variables characterizing the expansion of the crypto ecosystem
(specifications 1-2 in both tables) show statistical significance, the strength of
their association with the dependent variables is significantly weaker compared to
that of the variables measuring financial development and the propensity to inno-
vate (specifications 4-6 in both tables).
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Table 1

Results of the empirical analysis with the quantitative indicator
of CBDC progress from Auer et al. (2020) as the dependent variable

(1) 2 ) 4) 6) (6)
CAdind | 1.393778
(2.307283)
0.022584
%Pop 0.120289
(3.548146)
0.000549
Dem Ind 0.119426
(4.31569)
0.000030
FinDev 1.998610
(8.36642)
0.000000
GlobInn 0.035401
(6.36397)
0.000000
FinDev* 0.033528
Giloblnn (7.454004)
0.000000
R2 0.038 0.092 0.109 0.317 0.254 0.320
F(1.133)=| F(1.124) = | F(1.143) = | F(1.151) = | F(1.119) = | F(1.118) =
5.3236 |12.5893399|18.6251597|69.9970015|40.5001644 | 55.562172

Notes: CAdInd — Crypto Adoption Index; %Pop — percentage of population that owns bitco-
ins; Dem Ind — Democracy Index; FinDev — Index of Financial Development; Globinn —
Global Innovation Index; FinDev*Globlnn — interaction of Global Innovation Index and Fi-
nancial Development Index. Source: author’s calculations using the package STATISTICA.

Regarding the differences across the dependent variables, the following
can be noted. The weaker association between the Democracy Index and the de-
pendent variable in Table 2 compared to Table 1 can be attributed to the increas-
ing number of countries with less democratic regimes moving towards CBDCs. In
addition, the strongest association with the first dependent variable was shown by
the interaction of the variables characterizing financial and innovation develop-
ment (specification 6 in Table 1). In contrast, when the indicator based on the At-
lantic Council CBDC Tracker was used as the dependent variable, the strongest
association was found for the Financial Development Index variable (specifica-
tion 4 in Table 2).



14 Viktor Koziuk

L~ Monetary sovereignty:
digitalization and the CBDC trilemma
Table 2

Results of the empirical analysis with the quantitative measure
of CBDC progress from the Atlantic Council CBDC Tracker
as the dependent variable

(1) 2 3) (4) (5) (6)
CAdInd 1.758340
(2.40865)
0.017806
%Pop 0.105550
(2.51618)
0.013471
Dem Ind 0.066778
(1.703263)
0.091395
FinDev 1.618411
(4.38610)
0.000026
Globlnn 0.028151
(3.828489)
0.000229
FinDev* 0.022390
Globlnn (3.60479)
0.000500
R2 0.053 0.060 0.026 0.146 0.131 0.12
F(1.102) = | F(1.99) = | F(1.108) = | F(1.133)= | F(1.97)= | F(1.95) =
5.80160663 | 6.3312 |2.90110556|19.2378314|14.6573263 | 12.9944805

Notes: CAdInd — Crypto Adoption Index; %Pop — percentage of population that owns bitco-
ins; Dem Ind — Democracy Index; FinDev — Index of Financial Development; Globinn —
Global Innovation Index; FinDev*Globlnn — interaction of Global Innovation Index and Fi-
nancial Development Index. Source: author’s calculations using the package STATISTICA.

This suggests that, over time, technological capability is less of a constraint
on interest in CBDCs. Instead, factors related to how a central bank assesses the
need for its own digital currency from the perspective of the development of the
financial system are coming to the fore.

Based on this empirical test, it can be concluded that the motivation for
promoting CBDC projects is much less related to concerns about monetary sov-
ereignty, provided they are defined as the expansion of the crypto ecosystem.
While one cannot completely dismiss the idea of a direct link between these phe-
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nomena, following the logic of «the expansion of the crypto ecosystem — risks to
monetary sovereignty — responses of central banks — promotion of CBDC pro-
jects», financial development and innovation seem to be stronger incentives for
the development of central bank digital currencies. However, there might be an
indirect link between how financial development, at a certain stage, integrates in-
novation, thereby creating structural preconditions for the deterioration of mone-
tary sovereignty in the future. At present, this hypothesis warrants further investi-
gation. The development of the crypto ecosystem seems to be driven more by the
institutional vulnerability of monetary authorities (Koziuk, 2022). Therefore, it
poses a threat to monetary sovereignty not so much in a technological sense but
rather in terms of currency substitution. Given the varying levels of trust in digital
currencies across countries that have been more and less successful in manag-
ing inflation (Koziuk, 2021a), the cryptocurrency-related determinants of risks to
monetary sovereignty may currently be somewhat exaggerated. However, tech-
nological progress may lead to more radical innovations in the field of payment
services, that require central banks always to be ready to invest efforts in support-
ing monetary sovereignty. The digital world is evolving rapidly. Therefore, the ef-
fectiveness of monetary policy and financial regulation should be based on the
sufficient technological capacity of the central bank.

Competition of CBDC designs

The issue of currency competition has traditionally been viewed through the
lens of the private versus public money debate (Tobin, 1969; Holmstrom & Tirole,
1998; Brunnermeier & Niepelt, 2019) or in light of the functioning of the global
monetary system. In the latter case, we are discussing competition for the status
of international currency or among currencies that have already achieved such
status. Eichengreen (2021), Eichengreen et al. (2022), Eichengreen and
Viswanath-Natraj (2022), lancu et al. (2020), Prasad (2023), Buckley and
Trzecinski (2023), Huang and Mayer (2022), Frankel (2023), Chahrour and Val-
chev (2023), and Chorzempa (2021) considered the impact of digitalization on
global monetary competition. Their position can be summarized as follows: tech-
nological change creates alternative possibilities for currency internationalization.
Digitalization can create a competitive advantage for a currency that plays the
role of an international medium of exchange, compensating for the presence of
restrictions on capital transactions. However, Cohen (1998, 2006, 2012, 2015),
Cohen and Benney (2014), Krugman (1984), Flandreau and Jobst (2009), Kenen
(2011), Eichengreen (2011a, 2011b, 2019), Gopinath and Stein (2021), and Farhi
and Maggiori (2018) emphasize that the status of an international currency is de-
termined by a number of fundamental factors. However, this does not preclude a
discussion of an algorithm for a currency to achieve international status and the
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relative weight of the scale of the issuing country, monetary stability in that coun-
try, or the quality of institutions, etc.

Cong and Mayer (2022) present another perspective on currency competi-
tion. They frame the introduction of CBDC as conferring first-mover advantages in
the competition between fiat and digital currencies, as well as among international
currencies. They emphasize that achieving a certain international currency status
is seen as an important criterion for decisions on leadership in the promotion of
CBDCs. Essentially, the model proposed by Cong and Mayer (2022) suggests
that the international leadership criterion constitutes a significant motivator for ac-
celerating the adoption of a central bank digital currency.

While Cong and Mayer’s (2022) model elucidates the steps countries might
take to implement CBDCs, it is worth taking a step forward and projecting how
competition among central bank digital currencies might unfold. It should be noted
that the motivation for such competition revolves around the likely shifts in inter-
nationalization processes driven by digitalization (Prasad, 2023). Since digitaliza-
tion is unlikely to shatter the reserve currency system, but may affect international
currencies in cross-border transactions, the competitive gains will be greater the
larger the user base of the CBDC, encompassing both residents and non-
residents. Broader coverage will facilitate the consolidation of the «optimal digital
area» based on network effects. Consequently, CBDC issuers should compete
primarily for the strength of these network effects if digitalization is to be consid-
ered a prerequisite for strengthening or maintaining the status of an international
currency.

In order to achieve more sustainable positive network effects by reaching
more residents and non-residents, a CBDC must deliver more than just techno-
logical benefits. A design must be proposed in which the appropriate functionality
would satisfy the broadest needs in the sphere of payments and the interface
would be user-friendly. For simplicity, let us confine our discussion to design in its
broadest sense. In this context, global CBDC competition is inevitably based on
consumer preferences for different designs. And here it can be seen that since
the CBDC design is not the product of competition between private agents, com-
petition can occur on several levels. First, there is competition at the level of trust
in the issuing institution. Second, there is competition at the level of the design
elements of a CBDC as a product with respective functionality, regulation, and
customer experience.

With respect to the former, the institutional dimension of the design prob-
lem comes to the fore, as privacy safeguards, AML/KYC procedures, transaction
tracking, and the like are not simply matters of central bank professional judg-
ment, but rather political-economic or political-legal constructs. Covert social sur-
veillance technologies, global intelligence gathering, or concerns about money
becoming a means of redistributing power between individuals and governments
can create biases about the feasibility of owning CBDCs from certain issuers. Cul-
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tural aspect is equally important. Different societies have different attitudes to-
wards privacy. And the trade-off between privacy and functionality may turn out to
be institutionally rather than culturally determined (Koziuk & lvashuk, 2022).

Institutional confidence includes, in addition to the issue of consistency be-
tween preferences for CBDCs and their designs, the extent to which the proposed
design will not be subject to secondary or hidden modifications for purposes other
than those outlined in the policy for issuing and maintaining the operation of a
CBDC. This raises the question that the policy regarding the design of central
bank digital currency potentially falls under the problem of dynamic inconsistency.
In its most general form, it can be formulated as follows. Initially, the issuing cen-
tral bank seeks to attract a significant user base by offering a CBDC design
geared towards maximizing social welfare, along with creating preconditions for
strengthening its status as an international currency. However, there is risk that
the central bank may later change or modify its CBDC design in such a way as to
achieve goals that go beyond best user experience and efficiency of payment
services (see Table 3 for more details). Changes in the design of digital currency
may occur once the number of users reaches a certain level, sufficient to trigger
strong network effects as exit barriers.

If issuers are aware of the likely distrust in the correspondence between ex-
ante and ex-post promises, then they can react by trying to offer such design
elements that would compensate for the «discomfort» of consumers. One might
assume that such compensation would rather increase competition regarding
CBDC design elements.

The competition algorithm at the design level can generally be conceptual-
ized as a «race to top» model. In this scenario, each successive stage of competi-
tion aims to introduce design enhancements that confer functional and user ad-
vantages. For example, CBDCs may initially compete based on factors such as
better user interfaces, the convenience of AML/KYC procedures, supported
transaction size, or maximum transaction amount. Competition then intensifies
regarding other compatible CBDCs, the right to conduct international transactions,
the right to conduct asset transactions, the right to acquire non-resident assets,
etc. Subsequent stages may involve the integration of smart contract elements or
other forms of transaction programming. Finally, competitive offerings are likely to
include rewards on balances in electronic wallets or even direct access to the
central bank’s interest rate corridor, representing the «top» level of competitive
features.

This begs the question: why doesn’t the CBDC enter the «market» with a
design that maximizes consumer appeal? Would monetary sovereignty be better
served by taking the lead in adopting the CBDC, as suggested by the Cong and
Mayer (2022) model? The answers to these questions suggest that the hypotheti-
cal competition to attract more users may not necessarily materialize because the
CBDC design policy, demand for CBDC, and design preferences are subject to a
number of constraints that are likely to challenge the priority of monetary sover-
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eignty in the digital world. Thus, the compatibility between monetary sovereignty
and currency internationalization is not a presumption guaranteed by the central
bank digital currency. This situation can be described as a trilemma.

Table 3

CBDC design in light of the dynamic inconsistency problem

Elements of the
dynamic incon-
sistency problem

Interpretation of the elements of the dynamic inconsistency
problem regarding the CBDC design

Optimal policy
in the long term

Promoting the design that would satisfy the needs of custom-
ers regarding functionality, user interface, cost of usage, and
technological efficiency

Deviations from
optimal policy in
the long term

Design changes that extend beyond the frames of utility
maximization for owners of CBDC.

Nature of the
conflict of goals

Changes in the CBDC design that redistribute political and
economic power in favor of the government.

Reaction
of economic
agents

Users may become less interested in owning those CBDCs in
which they have no trust due to the lack of institutional guar-
antees to protect their rights. However, they may find it chal-
lenging to stop using such money because of the network ef-
fects, which could lead to a situation where there is a tempta-
tion to use exit barriers to manipulate the design ex-post.

Shift
in policy focus

Expanding the perimeter of competition to elements of CBDC
design; monopolistic competition for access to advantages of
participating in one network or another.

Nature
of disequilibrium

Additional restrictions on exit and excessive incentives for ac-
cess

Remedial
measures

Competition among leading issuers; international design stan-
dards; clear design compliance protocols for ensuring interop-
erability.

Source: created by the author.
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The CBDC trilemma:
between monetary sovereignty, currency
internationalization, and optimal design

CBDC has been analyzed for conflicting objectives in a number of papers.
For example, Schilling et al. (2020) pointed to a conflict between the central
bank’s ability to maintain price stability, prevent banks run, and maintain an opti-
mal amount of CBDC in circulation. The analysis by Schilling et al. (2020) as-
sumes that the demand for CBDC is unconditional, leaving the question of design
aside. Bjerg (2017) also argued that the introduction of CBDC would have impli-
cations for changes in the nature of the money supply and emphasized the impor-
tance of choosing an appropriate design. According to Bjerg (2017), the profile of
conflict scenarios follows directly from the design. These scenarios include: the
«money manager» scenario, where CBDC coexists with commercial bank depos-
its and there is no cash; the «<money maker» scenario, where CBDC coexists with
cash and there are no commercial bank deposits; and the «money user» sce-
nario, where CBDC coexists with both cash and commercial bank deposits. Bjerg
(2017) highlights the impossibility of achieving monetary sovereignty, free con-
vertibility of cash into CBDC, and parity between central bank digital money and
bank money simultaneously, thus presenting the trilemma of choice. Furthermore,
it should be noted that Bjerg’s analysis does not thoroughly consider the demand
side and how such demand can be influenced by design choices. The stark oppo-
sition of CBDC to other forms of money may be overstated. Eichengreen (2022)
also pointed to the trilemma problem, suggesting that central banks are unlikely to
be able to ensure the confidentiality of transactions due to the nature of money
(Kahn et al., 2005; Garratt et al., 2021), the issuance of digital money, and finan-
cial stability. However, Eichengreen (2022) explicitly acknowledged that privacy
and its legal protection, along with confidentiality as a preference of economic
agents, pose serious constraints on the CBDC design choices and competition
among them.

Fanti (2022) examined the context of cross-border CBDC transactions and
concluded that there exists a conflict between security, privacy and performance.
In other words, central banks seeking to establish mechanisms for cross-border
interoperability of national CBDCs will face a trilemma of choices between design
constraints, technological compatibility, and the ability to maintain security at the
technical level. Put differently, variations in privacy protocols, different blockchain
technology protocols, variations in cybersecurity measures or the nature of
AML/KYC procedures will present serious obstacles for the effective global opera-
tion of cross-border CBDC-based circulation.

Eichengreen (2022) and Fanti (2022) have both highlighted the problem of
the CBDC trilemma in an international context. Yet, this problem can be reformu-
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lated to center on the compatibility between national monetary sovereignty, cur-
rency internationalization, and the global acceptability of CBDC design (Figure 1).
This perspective rests on several assumptions: the competition for international
currency status is intensifying and technological advantage is seen as an impor-
tant prerequisite for leadership in the digital world; cross-border accessibility of
CBDC plays an important role in forming an «optimal digital area»; digitalization is
seen as a novel opportunity to expand or maintain the use of a particular currency
in international payments, thereby enhancing its position as an invoicing currency.

Figure 1
The CBDC trilemma

Monetary sovereignty

Global acceptability of design Internationalization

Source: created by the author.

This trilemma offers the following choices:

(i) If a central bank aims to maintain domestic monetary sovereignty and
promote the internationalization of its currency, it will not be able to offer a glob-
ally acceptable CBDC design. This is evident from the fact that achieving global
acceptability of design may necessitate design parameters that conflict with
monetary sovereignty. Ensuring the confidentiality of transactions is the simplest
example. Another example involves capital mobility. If a CBDC has a globally ac-
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ceptable design and is widely used for cross-border transactions between resi-
dents and non-residents, non-residents and non-residents, or residents and resi-
dents abroad, then the issuing country is poised to face challenges related to
capital mobility. Several studies indicate that CBDCs in an open economy do not
ensure greater stability; on the contrary, due to reduced transaction costs, they
may create conditions for greater sensitivity of capital flows to interest rate differ-
entials (Ferrari Minesso et al., 2022). Maintaining financial stability will also re-
quire additional efforts (IMF, 2020). However, CBDC designs with built-in capital
flow measures (see He et al. (2023) for more details about such CBDCs) are
unlikely to be in high global demand and may primarily cater to residents of the
issuing country, offering better prospects for maintaining monetary sovereignty.

(i) If a central bank opts for monetary sovereignty and is willing to propose
a CBDC design that will be of interest to a wide range of non-residents, then it is
unlikely to internationalize its currency. In one way or another, the expansion of
CBDC circulation abroad must subordinate design considerations to attract a lar-
ger number of non-resident users. The theoretical case of the competition for the
most appealing and globally acceptable design illustrates how external pressures
can push the design away from what might be considered optimal for achieving
internal policy goals. Moreover, such specific internal goals as social control, so-
cial scoring, or privacy intrusions are unlikely to be on the agenda when the cur-
rency is actively internationalized on the basis of CBDC. International protocols
on interoperability or the application of international CBDC standards could also
impose serious limitations on monetary sovereignty in what concerns the design
of digital currency. Trust in the ability to guarantee the confidentiality of transac-
tions at the design level becomes an extension of the more complex political-
economic problem of dynamic inconsistency (Table 3). In the more traditional un-
derstanding of international political economy, this problem concerns the interplay
between the international status of a currency and the political institutions of the
issuing country.

There is another dimension to the challenge of digital currency internation-
alization — the response of central banks, which will seek to combat currency sub-
stitution. As shown in Edwards (2021), the introduction of a digital U.S. dollar or
euro could potentially spark excessive interest in emerging markets. «Digital dol-
larization» could reach new heights. As part of the policy to safeguard monetary
sovereignty, foreign CBDCs may face restrictions. However, implementing such
restrictions poses significant challenges. While it may be feasible to restrict the
use of foreign digital money for retail transactions, enforcing such restrictions be-
comes more difficult when it comes to payments made on cross-border platforms.
Moreover, national regulators may impose restrictions or outright bans on the
opening of electronic wallets in foreign CBDCs by national financial institutions, if
permitted by their issuers.
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Discussion

The intention underlying CBDC is more closely aligned with safeguarding
monetary sovereignty under the pressure of competition from modern digital
forms of money. Variables indicating the threat to monetary sovereignty, as
shown in Tables 1 and 2, explain central banks’ interest in promoting their own
digital currencies in line with theoretical predictions. The technological capacity
and financial development criteria that motivate the promotion of CBDCs are also
more closely aligned with monetary sovereignty, in the sense that it is the internal
goals that drive central banks in their pursuit of digital cash equivalents. However,
when considering monetary sovereignty in the digital era from the perspective of
openness and increased competition for international currency status, the picture
changes significantly. Monetary sovereignty no longer appears absolute, for it is
now positioned at the epicenter of trade-offs. The CBDC trilemma, which encom-
passes both internal (Bjerg, 2017; Schilling et al., 2020) and external (Eichen-
green, 2022; Fanti, 2022) dimensions, underscores the fundamental role of de-
sign in shaping policy choices. The intersection of currency competition and inter-
nationalization allows us to see how monetary sovereignty can be constrained in
an open economy, reproducing traditional challenges in a new digital context. In
contrast to Bjerg (2017), Schilling et al. (2020), Eichengreen (2022), and Fanti
(2022), the CBDC trilemma proposed in this article reflects the incompatibility be-
tween monetary sovereignty, the universal design for domestic and international
purposes, and the digital-based currency internationalization. Apart from the ac-
tual conflicts of choice within the trilemma, the circulation of CBDCs abroad is
likely to be a source of tension.

The internationalization of central bank digital currencies can add a new
dimension to conflict situations. Once a leading central bank starts actively pro-
moting the internationalization of its own CBDC, other central banks may feel
compelled to join this competitive game. Subsequently, the competitive algorithm
could drive central banks to increase their bets on proposing a more attractive
design. A more attractive design could also serve to compensate for the lack of
trust in political institutions in a country whose central bank promotes its own
CBDC on a global scale. For this expansion to occur, however, it is necessary
that the issuing central bank allows the opening of wallets in non-resident banks
for non-residents and/or in resident banks for non-residents. Of course, this poses
a design challenge that may conflict with internal objectives regarding the issu-
ance of sovereign digital currency. In response, central banks may restrict the
opening of cross-border CBDC wallets within their jurisdictions. On the other
hand, the conflict over regulating the circulation of certain central bank digital cur-
rencies in other countries could potentially spur their issuance in more countries,
as suggested by the model proposed by Cong and Mayer (2022). In such a sce-
nario, the question of the underlying approaches to interoperability among nu-
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merous national CBDCs becomes pertinent. Therefore, in the digital era, CBDCs
cannot serve as an absolute solution to the issue of monetary sovereignty. In-
stead, they should be seen as a factor in enhancing technological adaptability in
response to competitive pressures from the development of fintech, foreign
CBDCs, or cryptocurrencies. This does not imply that monetary sovereignty is a
losing battle for central banks. Digitization and openness limit the scope of effec-
tive monetary sovereignty, if the latter is understood as an absolute category.
However, viewing it through a functional lens suggests that, without harboring un-
realistic expectations about the global proliferation of national CBDCs, their circu-
lation can be subordinated to the achievement of domestic objectives, thereby
helping to preserve key aspects of national monetary sovereignty.

What practical conclusions can be drawn from the preceding discussion re-
garding the potential responses of central banks? One practical implication of the
described competition is that not all central banks will be interested in taking the
first step. Instead, it may be more advantageous for them to observe the design
decisions made by pioneering central banks and consider factors such as the na-
ture of demand, customer requirements, and technical functionality before pro-
ceeding with the design of their own CBDCs. This suggests that there may be a
conditional advantage for central banks acting as last movers rather than rushing
to be first movers. This approach provides a logical counterargument to the model
proposed by Cong and Mayer (2022). If the costs of design changes are signifi-
cant and internationalization goals are expressed, then the benefits of faster
CBDC adoption in a globally competitive environment may not be as significant.
Do the described scenario of CBDC competition and the corresponding trilemma
mean that there are no alternative paths? Not necessarily. If central banks focus
solely on internal objectives, the considerations of competition among CBDC de-
signs fade into the background. For instance, Hernandez de Cos (2023) illustrates
this with the digital euro. This static approach assumes that design decisions are
ax-ante determined by internal objectives. However, this does not preclude the
possibility that ex-post design changes may be prompted by shifts in the competi-
tive environment. Therefore, central banks must remain flexible in their CBDC de-
signs and allow for the technological possibilities of their modification. This is also
an important practical implication of the debate on the dominance of internal or
external objectives in CBDC adoption.

Conclusions

CBDC is a natural choice for central banks to adapt to digital transformation
processes. The latter can threaten monetary sovereignty in the sense of control
over the national currency. These threats manifest through various channels, in-
cluding the development of private digital payment services, cross-border transac-
tions, currency substitution, and the internationalization of certain currencies. The
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threats to monetary sovereignty from the expansion of a crypto ecosystem can be
traced in the relationship between the speed of CBDC adoption by central banks
and indicators characterizing the development of the crypto ecosystem in a par-
ticular country. Empirical testing has revealed that progress in CBDC adoption in-
creasingly correlates with levels of financial development and innovation within a
country. However, variables indicating the expansion of the crypto ecosystem are
also in a theoretically hypothesized and statistically significant relationship. While
current threats to monetary sovereignty may seem somewhat exaggerated, this
does not negate the possibility of their emergence in the future, given the signifi-
cant impact of financial development and innovation factors.

Nevertheless, we must acknowledge that monetary sovereignty in the digi-
tal world can no longer be absolute. This shift arises from the fact that confidence
in the political environment of CBDC issuers and their designs may become a
product of competition, especially if central bank digital currencies are perceived
as another factor in the competition for international currency status. It is only
natural that the competition to attract more non-resident users may divert the de-
sign of CBDC from the internal goals of its implementation. We propose to char-
acterize this scenario as the CBDC trilemma, where the objectives of maintaining
monetary sovereignty, achieving global acceptability of the CBDC design, and fa-
cilitating its rapid internationalization appear to be simultaneously incompatible.
What follows from this is the practical perspective that if CBDC issuance is pri-
marily motivated by internal objectives, the timing of CBDC implementation is not
conditional on the problem of last-mover advantages.
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