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Abstract: Central bank-issued digital currencies have sparked significant interest and are currently
the subject of extensive research, owing to their potential for rapid settlement, low fees, accessibility,
and automated monetary policies. However, central bank digital currencies are still in their infancy
and the levels of adoption vary significantly between nations, with a few countries seeing widespread
adoption. We used partial least squares structural equation modeling to investigate the nonlinear
relationship between key national development indicators and central bank digital deployment across
67 countries. We explore the technological, environmental, legal, and economic factors that affect
central bank digital currency adoption by country. We found a statistically significant and positive
correlation between countries’ central bank digital currency adoption status and a country’s level
of democracy and public confidence in governance, and a negative association between regulatory
quality and income inequality. There was no significant association between countries’ central bank
digital currency adoption status and their level of network readiness, foreign exchange reserves, and
sustainable development goal rank. Thus, we posit that a country that is highly democratic and
has good governance adopts central bank digital currencies more readily than others. Based on our
findings, we suggested areas for additional research and highlighted policy considerations related to
the wider adoption of central bank digital currency.

Keywords: central bank digital currency; fintech; blockchain technology; macro-level adoption;
SEM analysis

1. Introduction

The world is investing and adapting digital technology to build new business prac-
tices, cultures, and customer experiences in response to changing economic and consumer
needs [1,2]. Technological advancements have greatly benefited the global economy and
the financial stability of countries. Technology adoption in a country is affected by various
factors, including economic development and growth [3]. Owing to the emergence of
cryptocurrencies, the banking sector has become increasingly interested in integrating
blockchain technology into its operational procedures to improve the customer experi-
ence [4,5]. Cross-border payments face challenges, including slow settlement, high fees,
and limited accessibility [6].

Central bank-issued digital currencies (CBDCs) have sparked significant interest and
are currently the subject of extensive research because of their potential for rapid settlement,
low fees, accessibility, and automated monetary policies [7,8]. In the first quarter of 2021,
the global average remittance cost was 6.38 percent of the amount sent [9]. These high costs
significantly impact households that remit money overseas, and small businesses that make
international payments to suppliers. Current studies on central bank digital currencies
mainly focus on understanding the relationship between CBDC news and the financial

Future Internet 2023, 15, 321. https://doi.org/10.3390/fi15100321 https://www.mdpi.com/journal/futureinternet

https://doi.org/10.3390/fi15100321
https://doi.org/10.3390/fi15100321
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/futureinternet
https://www.mdpi.com
https://orcid.org/0000-0003-0457-3730
https://orcid.org/0000-0001-9024-6167
https://doi.org/10.3390/fi15100321
https://www.mdpi.com/journal/futureinternet
https://www.mdpi.com/article/10.3390/fi15100321?type=check_update&version=1


Future Internet 2023, 15, 321 2 of 14

market [10–12], its impact on other fiat currencies [13], users’ perceptions [14], cybersecurity
risks in CBDCs [15], and public acceptance of CBDC adoption [16,17], among others.
Although attempts have been made to understand which countries may participate in
CBDC interbank development, e.g., Li et al. [18] investigated countries that can potentially
collaborate in the new monetary framework developed by China, and the hypothetical
influence of CBDCs on financial stability and inflation rates in three leading economies [19],
the studies were limited to selected countries.

This study explores the technological, environmental, legal, and economic factors that
influence central bank digital currency adoption by country, providing new perspectives
on technology adoption in various advanced and emerging country contexts. Although
technology adoption is commonly examined at the individual level, this study offers an
alternative concept by assessing macro-level factors that promote CBDC adoption. Specifi-
cally, we studied the effect of a country’s network readiness (NRI), sustainable development
goal (SDG) rank, democracy level (DEM), corruption perception (CPI), corruption control
(CC), economic freedom (EF), income inequality (GIC), foreign currency reserves (RiS),
and the human development index (HDI) on CBDC adoption status. Such a study can
help countries to develop suitable policies and initiatives to promote central bank digital
currency adoption.

This study fills a significant research gap and makes a theoretical contribution by
investigating countries’ CBDC adoption, and how legislators, investors, and business
individuals may consider informed investment practices. The findings of this study will
benefit authorities, businesses, and investors by properly understanding the factors that
influence CBDC adoption by country. The remainder of this paper is organized as follows.
Section 2 provides a literature review and a theoretical background. Section 3 presents
the materials and the methods used in this study. Sections 4 and 5 present the results,
discussion, and recommendations for future research.

2. Theoretical Foundation and Hypotheses Development

Central bank digital currencies are a type of digital currency issued by a country’s
central bank and linked to its fiat currency [20]. CBDCs can be implemented using both
centralized and decentralized architecture [21]. Several nations are currently investigating
the prospective applications of CBDCs, their risks, and the impacts of these advances on
their economies, monetary systems, and stability. One potential application of CBDCs is in
facilitating cross-border settlement [7]. Some international payment challenges stem from
the currency exchange process, differences in various countries’ legal and technological
infrastructure, problems related to time zones, and coordination issues among interme-
diaries [22]. The literature on central bank digital currencies addresses various aspects.
Some studies have focused on understanding the drivers and inhibitors of the adoption of
CBDCs by users. Studies have been conducted to understand the privacy perceptions of
consumers [20], the role of trust in users’ CBDC adoption [14,23], the public perception of
CBDCs [16], and performance expectations [23]. The other portion of the literature focuses
on the relationship between CBDCs and cryptocurrencies. Various studies have investi-
gated the impact of central bank digital currency news on stock and cryptocurrency markets
and the directional predictability between CBDCs and major cryptocurrencies [10–12].

The literature also addresses the technological risks and benefits of CBDCs. Several
technical advantages have been identified, such as the potential of the CBDCs to stabilize
the economic fluctuations caused by the negative interest rate policy [24], aiding tax offi-
cials in keeping track of citizens’ tax payments, and in the battle against tax evasion and
fraud [25]. Furthermore, CBDC design attributes such as budgeting usefulness, anonymity,
the bundling of bank services, and rate of return [17] are believed to drive demand. How-
ever, a digital currency must first comply with state regulations to be adopted in any
state. Studies have noted several concerns such as data protection, digital divide [25], and
cybersecurity risks [15]. Table 1 summarizes a few noteworthy studies.
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Table 1. Some key studies on CBDCs.

Themes Studied References

Individuals and public
adoption

Individuals and public perception
of CBDCs [14,20,23,26]

Technological
characteristics

How the design of CBDCs can
benefit users and nations’

financial systems
[15,17,24,25]

Commercial adoption Business perception of CBDCs [27]

Country adoption Macro-financial implications of
CBDC adoption [16,18,19,28]

Relation of CBDCs with
crypto-assets

Directional predictability between
CBDC shocks and CBDC attention

index on cryptocurrencies
[10–12,29]

Whether information technologies have distinct penetration and speed trajectories in
different countries is still open to investigation and no unified framework currently exists.
Central bank digital currencies are gaining traction worldwide because of their potential to
address issues such as trust, verification, and cross-border transaction costs [20]. In this
regard, we investigated the technological, legal, environmental, and economic factors that
determine the CBDC adoption status in nations, along with corresponding hypotheses.

2.1. Technological Factors
Technological Readiness

Technology (network) readiness is a country’s ability to capitalize on opportunities
provided by information and communications technology [30]. A country’s networked
readiness is determined by whether it has the resources needed for technological innova-
tions to reach their full potential and whether these developments have an impact on the
economy and society [31]. The speed at which a nation embraces new technology depends
on its citizens’ levels of readiness, knowledge, and political leadership [32]. Consequently,
we hypothesize that network readiness affects a country’s central bank’s digital currency
acceptance because it assesses individuals, organizations, and macro-level readiness for the
availability of facilities, knowledge, and the drives required for technology adoption.

H1. A country’s technological readiness is positively related to its adoption of CBDCs.

2.2. Environmental Factors

Environmental standards have influenced the functions and operations of various in-
dustries worldwide. Environmental concerns may motivate or hinder the adoption of new
technology. Below, we discuss the role of the CBDC in accelerating sustainable development
goals and the influence of SDGs on countries adopting central bank digital currencies.

Sustainable Development Goals

Sustainable development goals, also known as global goals, are a set of 17 intercon-
nected objectives aimed at providing a shared blueprint for peace and prosperity [33]. The
World Bank and the United Nations have recognized financial inclusion as a factor con-
tributing to the achievement of seven of the 17 SDGs [34]. Although developed countries
diligently pursue SDG goals, the International Monetary Fund (IMF) has taken the lead
in helping developing countries achieve these SDGs too. For example, the IMF strives to
alleviate poverty in low-income developing nations by providing financial assistance [35].
Access to financial services and resources is a critical step toward alleviating poverty and
inequality and ensuring sustainable national development [36]. Despite technical advance-
ments and innovations, the World Bank [22] reports that more than a billion and a half
adults worldwide do not have a bank account. A few studies have highlighted the remark-
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able potential of CBDCs to achieve universal financial inclusion [37,38]. Yang et al. [39]
contend that CBDCs can help promote green finance and sustainable development by
improving payment efficiency and financial access. The establishment of a CBDC also
indirectly contributes to SDGs by reducing the transactional loop and increasing the effi-
ciency of fund sourcing for investments in activities and initiatives that promote sustainable
development [40]. Consequently, we believe that countries that pursue SDG goals diligently
are likely to adopt CBDCs earlier. Therefore, we propose the following hypothesis:

H2. SDG rank is positively associated with the country’s adoption of CBDCs.

2.3. Legal Factors

The literature on the impact of a country’s legal and political setting has repeatedly
demonstrated that good corporate governance leads to improved economic growth and
supports technological adoption. Next, we discuss how a country’s level of corruption
control, regulatory quality, and democracy affect the adoption of CBDCs.

2.3.1. Corruption Perception and Control

Corruption control refers to the extent to which public power is used for private gain
such that the political structure is influenced by the wealthy. Corruption perception refers
to how the public perceives and trusts a nation’s leadership structures. Money laundering
is one of the most widespread global economic challenges owing to corruption [41]. Money
laundering promotes corruption and is frequently associated with organized crime [41].
CBDCs that operate on blockchain technology permit the transparent record-keeping and
elimination of intermediaries, making them an innovative anti-corruption solution for
governing structures [42–44]. Furthermore, blockchain-based CBDCs enable countries,
international organizations, and law enforcement agencies to work together transpar-
ently [45]. A few studies have evaluated the benefits of central bank digital currencies
in dealing with money laundering and criminal activities [46–48]. If a country’s public
power is exploited for private advantage such that the political structure is influenced by
individuals, officials may not value a transparent system. However, countries with a high
level of corruption control will opt for a more robust and transparent system and are more
likely to implement CBDCs. Considering this, we propose the following hypotheses:

H3. Corruption control is positively associated with the adoption of a central bank digital currency.

H4. Corruption perception is positively associated with the adoption of a central bank digital
currency.

2.3.2. Democracy Level

Various studies have indicated that technological breakthroughs result from human-
ity’s search for freedom, democracy, and equality. Comin and Hobijn [49] asserted that
countries in which the military or other authorities exercise effective executive power adopt
technologies more slowly. Compared to authoritarian regimes, democratic governments
have promoted widespread Internet access to bridge society’s digital divide [50]. In ad-
dition, an administration headed by democracy is inclined to advocate for a wider trade
openness [51]. Acemoglu [51] argues that as trade liberalization expands, more sophis-
ticated technology is used to generate goods and services. A distinguishing feature of
blockchain-based solutions is decentralization, which allows for user autonomy by minimiz-
ing information discrepancies. Conversely, the adoption of a central bank digital currency
by countries can be successful in systems in which institutions and citizens may function
freely. As a result, we hypothesize that the issuance of central bank digital currencies
is dependent on countries’ democratic practices and that in countries with authoritarian
tendencies, the issuance of central bank digital currencies is low.

H5. Democracy level is positively associated with the adoption of central bank digital currency.
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2.3.3. Economic Freedom and Regulatory Quality

Studies suggest that economic freedom and regulatory quality are important factors
in analyzing cross-country differences in economic standing [52,53]. An economic freedom
index assesses the degree to which legally acquired assets are protected and individuals
are free to engage in open markets. Regulatory quality reflects perceptions of the gov-
ernment’s capacity to establish and enforce solid rules and regulations that allow and
support private-sector development. The deployment of CBDCs, notably wholesale CB-
DCs, requires cooperation between the central banks of various nations, and the economic
standing, regulatory quality, and freedom of the nation play a significant role [54]. Legal
systems that rigorously enforce contracts, including government contracts, tend to have
better-developed financial intermediaries [55]. Economically free governments protect legal
agreements and private property rights. However, the enforcement of individual rights in
these nations is accompanied by regulatory delays that can prevent the launch of a project.
Ricci [56] investigated the role of economic freedom in the fintech industry and discovered
that many cryptocurrency-related activities occur in nations with less stringent capital
controls and restrictions. High economic freedom and regulatory quality require various
formalities and administrative processes, including the protection of individual rights, such
as the General Data Protection Regulation (GDPR), for countries that comply, which is a pri-
mary concern with blockchain technology. The literature has long discussed the dichotomy
between distributed ledger technology and privacy concerns [57,58]. Considering this, we
propose the following hypotheses:

H6. Countries with low economic freedom are highly likely to issue and engage in the adoption of a
central bank digital currency.

H7. Countries with low regulatory quality are highly likely to issue central bank digital currencies.

2.4. Economic Factors
2.4.1. Income Disparity

Over the past few decades, the adoption of modern technologies has repeatedly been
attributed to widening income disparities. Technology has the potential to widen social
and economic divides by disrupting certain business sectors and increasing the produc-
tivity gap between skilled and unskilled jobs [59,60]. However, income inequality might
occasionally be considered necessary for a free-market economy because it encourages
workers to work hard and entrepreneurs to innovate. In a competitive developed market
economy, income disparity may not be an issue of significant concern. Technology and
income inequality have been extensively studied. After studying the causal relationship
between the rapid expansion of trade and financial globalization, and the widening of
economic disparities between nations over the past 20 years, Jaumotte et al. [61] found that
advances in technology had a more significant effect on inequality. Novak [62] explored
how distributed ledger technology may affect income disparity and concluded that there is
evidence of wealth concentration and inequality among cryptocurrency users. Considering
this, we proposed the following hypothesis:

H8. The Gini coefficient has a negative association with a country’s central bank digital currency
adoption.

2.4.2. Human Development and Currency Reserve

The human development index is a statistical index that combines data on per capita
income, education, and life expectancy. A country’s HDI score is influenced by factors
such as a longer life expectancy, higher levels of education, and higher gross national
income (PPP) per capita. Technology adoption rates are more rapid in nations with high
per capita income [49]. Human development has been extensively researched and is
considered crucial to a country’s ability to absorb new technologies and to technologically
advance [49,63]. Lee [63] found that the level of education is crucial in influencing how
quickly information and communication technology advances in nations.
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Foreign exchange reserves are another crucial economic component in accelerating
the implementation of innovation and facilitating international trade ties. Different nations
have distinct demands for foreign currency reserves based on their income levels [64].
While low-income countries retain reserves for transactional purposes, higher-income
nations do so for speculative motives [65]. Owing to trade deficits and imbalances, low-
income countries must maintain a certain amount of foreign exchange reserves to satisfy
imports [65]. Numerous studies suggest that CBDCs could help central banks set up a
different cross-border payment system [13]. Countries with low foreign reserves may be
interested in exploring earlier ways to adopt central bank digital currencies as a faster and
more effective means of increasing remittances and international trade. Thus, we propose
the following hypotheses:

H9. Human development is positively associated with a country’s central bank digital currency
adoption.

H10. Currency reserves are negatively associated with a country’s central bank digital currency
adoption.

3. Materials and Methods

The dependent variable in this study is an ordinal variable with values of 1, 2, and 3.
To examine the factors influencing countries’ adoption of blockchain-enabled CBDCs, a
value of 1 was assigned to countries in the research stage; 2 to countries that have published
proof of concept; and 3 to countries that have advanced to the pilot and launch stages of
CBDCs. The data were obtained from the CBDC tracker [66]. We considered central bank
digital currencies issued for retail usage (CBDCs issued for end users).

The independent variables in this study are as follows: The human development index
was obtained from the United Nations Development Program [67], which ranked countries
on a scale of 0–1, where a score close to 1 denotes high human development. The data
for the network readiness index are obtained from Portulans Institute [68], which ranks
countries from 0 to 100, whereby the higher the score, the higher the country’s readiness.
Sustainable development goals rank data are obtained from the report by Sachs et al. [69,70],
which assign country scores between 0 and 100 based on their commitment to sustainability.
The Gini coefficient, which measures income inequality, assesses each country with a score
between 0 and 100, whereby a value closer to 100 translates as greater disparity [71].

Data on countries’ GDP per capita were obtained from the World Bank [72] and
foreign exchange reserve per capita from Global Industry Market Sizing [73], which ranks
countries according to their purchasing power parity and level of foreign currency reserve
per capita, respectively. Countries’ levels of democracy were rated, spanning 0 to 10, with
higher scores signifying higher levels of democracy [74]. The corruption perception index
scores nations on a scale of 0 to 100 [75], with a higher score indicating greater public
confidence in the leadership of a nation (from the public’s perspective) and a lower score
indicating lower confidence (lack of trust) in the leadership of the nation. The regulatory
quality and corruption control index ranks countries on a scale from 0 to 100, where high
numbers signify high levels of the regulatory quality index and corruption control [76].
The economic freedom index ranks countries from 0 to 100, with a high number indicating
that the countries exercise higher economic freedom [77].

A nonlinear model of structural equations (SEM) was used to evaluate the validity of
the hypotheses. Structural equation modeling (SEM) is a statistical modeling technique used
to analyze complex relationships among variables, allowing for the development of models
involving observed and latent (unobservable) variables such as intelligence, intentions, or
customer satisfaction. These models are often represented using path diagrams, visually
depicting the relationships between the variables, and are estimated, most commonly, by
maximum likelihood. They apply to various research questions, such as testing theories,
examining causal relationships, and exploring complex interactions among variables. They
are a valuable tool for understanding data’s underlying structures and dynamics. The
hypotheses were examined with statistical estimates derived from the PLS regression
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analysis using Warp PLS 7.0 to observe the effect of the various constructs on countries’
adoption of central bank digital currency. Table 2 presents the variables, their labels, and
their expected association with countries’ CBDC adoption.

Table 2. The variables’ labels and expected effects.

Variables Label Effect

1 Network readiness index NRI Positive

2 Sustainable development goal rank SDG Positive

3 Corruption control CC Positive

4 Democracy level DeM Positive

5 Economic freedom EF Negative

6 Income inequality GiC Negative

7 Foreign reserve RiS Positive

8 Human development index HDI Positive

9 Regulatory quality RQ Negative

10 Corruption perception index CPI Positive

11 Country CBDC adoption status STA Dependent
Variable

4. Results

A structural model was created to confirm the accuracy of the model. Various fit and
reliability indices were calculated to assess the overall fit and suitability of the proposed
model. Table 3 presents an overview of the obtained and widely accepted values.

Table 3. Indices of the model’s fit and reliability.

Index Value Interpretation

Average path coefficient (APC) APC = 0.158, p = 0.044

Average R-squared (ARS) ARS = 0.052, p = 0.167

Average adjusted R-squared (AARS) AARS = −0.118, p = 0.080

Average block VIF (AVIF) AVIF = 3.316 Acceptable if ≤ 5, ideally ≤ 3.3

Average full collinearity VIF (AFVIF) AFVIF = 5.444 Acceptable if ≤ 5, ideally ≤ 3.3

Tenenhaus GoF (GoF) GoF = 0.227 Small ≥ 0.1, medium ≥ 0.25, large ≥ 0.36

Simpson’s paradox ratio (SPR) SPR = 0.700 Acceptable if ≥ 0.7, ideally = 1

R-squared contribution ratio (RSCR) RSCR = 0.585 Acceptable if ≥ 0.9, ideally = 1

Statistical suppression ratio (SSR) SSR = 0.800 Acceptable if ≥ 0.7

Nonlinear bivariate causality direction
ratio (NLBCDR) NLBCDR = 0.400 Acceptable if ≥ 0.7

Figure 1 provides a visual representation of the proposed model together with the
estimated parameter values and associated p-values.

The results show that, with a confidence level greater than 95%, four of the ten
proposed hypotheses were accepted (p < 0.05). Table 4 presents the findings for each of the
hypotheses.
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Figure 1. Structural relationship model between countries’ CBDC adoption status (STA) with the
independent variables.

Table 4. Testing the hypotheses.

Result

H1 Network readiness→ Adoption status of CBDCs (β = 0.03, p = 0.41) Reject

H2 Sustainable development goals→ Adoption status of CBDCs (β = −0.10, p = 0.21) Reject

H3 Corruption perception→ Adoption status of CBDCs (β = 0.20, p = 0.04) Pass

H4 Corruption control→ Adoption status of CBDCs (β = 0.04, p = 0.38) Reject

H5 Democracy level→ Adoption status of CBDCs (β = 0.33, p < 0.01) Pass

H6 Regulatory quality→ Adoption status of CBDCs (β = −0.37, p < 0.01) Pass

H7 Economic freedom→ Adoption status of CBDCs (β = −0.15, p < 0.10) Reject

H8 Gini coefficient→ Adoption status of CBDCs (β = −0.20, p = 0.04) Pass

H9 Human development→ Adoption status of CBDCs (β = −0.04, p = 0.37) Reject

H10 Foreign currency reserve→Adoption status of CBDCs (β = −0.13, p = 0.14) Reject

The graphs (Figure 2) below illustrate the most significant findings.
The above graph in Figure 2 indicates that the relationship between GiC, which

represents income inequality (H8), and CBDC adoption is negative (β = −0.2, p < 0.04).
Central bank digital currencies are more widespread in nations with moderate to small
income inequalities compared to those with wide wealth gaps.

The relationship between the corruption perception index (CPI) (H3) and the adoption
of CBDCs is strong and positive (β = 0.2, p = 0.04). The graph in Figure 3 illustrates how
the variable “CPI” is positively correlated with the variable “STA”, indicating that as
the public view of governance and trust in the government improves, CBDC adoption
correspondingly increases.

The curve in the graph in Figure 4 indicates that countries with very poor regulatory
quality (RQ) have a significantly positive link with CBDC adoption, whereas countries
with medium levels of RQ have a relatively weak association. However, when the level of
regulatory quality reaches its highest point, adoption rates further increase.
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5. Discussion and Directions for Future Research

Currency use has diminished in many developed countries. For example, in Sweden,
cash payments in retail purchases fell from 40% to 15% between 2010 and 2016 [78]. Conse-
quently, numerous countries are investigating the possibility of issuing digital currencies
as future alternatives to cash. In addition, pilot programs are being tested in a few nations
to evaluate how central bank-issued digital currencies might work if introduced. We used
structural equation modeling to examine the effect of ten variables, namely, countries’
technological readiness, sustainable development goal rank, corruption perception index,
corruption control, regulatory quality, democracy level, economic freedom, Gini coeffi-
cient, human development index, and foreign currency reserve across 67 countries, to
understand the nonlinear association of these factors with the status of CBDC adoption
in the respective countries. Various studies have highlighted the relationship between
countries’ technological and environmental factors/policies and their technology adoption
preferences. Particularly, a country’s network readiness has been reported to positively
influence how rapidly it embraces new technology [32].

Environmental factors such as SDG implementation by country have also been found
to influence the adoption of new technology [79,80]. Essentially, the World Bank and the
United Nations have recognized financial inclusion as a key factor contributing to the
achievement of seven of the 17 SDGs [34]. In addition, some studies have indicated that
CBDC adoption by countries can potentially promote green finance and accelerate the
achievement of universal financial inclusion [37,38]. Furthermore, human development has
been extensively researched and is considered a major determinant of a country’s ability to
adopt new technologies and technologically advance [49,63]. However, as shown in Table 4,
we did not find a statistically significant relationship between countries’ technological
readiness, sustainable development goal ranking, human development index, corruption
control, and foreign currency reserves with the current state of countries’ CBDC adoption.
Our results did not confirm the assertion that these factors are crucial determinants of a
country’s adoption of technology [33,34,36]. This may be because CBDC technology is still
in its early stages and there are still uncertainties regarding its technological aspects and
ethical framework, such as conformity with privacy regulations and individual rights.



Future Internet 2023, 15, 321 11 of 14

On the other hand, as shown in Figure 1, our results revealed that there is a statistically
significant relationship between countries’ CBDC adoption status with regulatory quality,
level of democracy, corruption perception index, and income disparity. These findings align
with previous reports that have found legal factors to be crucial elements in the adoption
of new technologies. For instance, Milner [50] reported that in contrast to authoritarian
regimes, democratic governments promote widespread Internet access to bridge society’s
digital divide. Moreover, as illustrated in Table 4, a negative coefficient is found for regula-
tory quality and the economic freedom index, which is in strong agreement with previous
findings that countries with higher economic freedom and regulatory quality follow various
formalities and administrative processes before adopting new technology [54–56]. This
is because these countries prioritize individual data protection rights, which remains a
primary concern in the applications of blockchain technology such as CBDCs [57,58]. This
may explain the delay in the adoption of CBDCs in such countries.

Moreover, other reports have shown that the launch of technology projects can lead
to regulatory delays in countries with economically free governments because of the laws
that enforce the protection of legal agreements and private property rights. Ricci [56]
investigated the role of economic freedom in the fintech industry and discovered that many
cryptocurrency-related activities occur in nations with less stringent capital controls and
restrictions. As illustrated in Figure 4, countries with low regulatory quality deploy CBDCs
more quickly than those with a medium regulatory quality. However, the curve in the RQ
graph indicates that CBDC adoption rates increase further when regulatory quality reaches
its highest point. This curve can be explained by the possibility that some countries with
high regulatory standards have effective regulations and guidelines for governing central
bank digital currencies.

Furthermore, as illustrated in Table 4, the results of our study revealed a statistically
significant and positive association between countries’ democracy levels and corruption
perceptions (see Figure 3) with CBDC implementation. These findings signify that demo-
cratic nations with free-functioning institutions and citizens are proactive in developing
central bank digital currencies. This further indicates that a high level of corruption percep-
tion (the perception of the public that the government is not corrupt) and public confidence
in the nation’s political system are important factors in the adoption of CBDCs. Essentially,
these facts are strongly aligned with previous reports in the literature, which suggest that
blockchain-based CBDCs are an innovative anti-corruption option for countries that enable
transparent record-keeping and eliminate the role of intermediaries [44,46].

Finally, as illustrated in Figure 2, a negative association was found between income
inequality GiC and countries’ CBDC adoption. This result shows that, in nations with wide
income inequality, the rising level of disparity might be of high concern and may decelerate
the issuance of central bank digital currencies. In contrast, income disparity may not be
a significant concern in nations with dynamic and mature market economies and, hence,
are more likely to be proactive in issuing CBDCs. Notably, these findings are also aligned
with previous reports in the literature [51,59,60], which show that the adoption of modern
technologies has repeatedly contributed to widening income disparities. One limitation
of this study was the use of data from the previous year to fill in any values that were
not present in the current year. Another limitation is that the CBDC status was manually
recorded, leaving room for error. Future research may include additional parameters,
such as worldwide findex data, the use of smartphones in society, the acceptance rate of
cryptocurrencies in various nations, inflation rate, sociological factors, and other factors
that might improve the level of explanation.
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