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Abstract

The article provides a comprehensive empirical assessment of the legal and operational 
regimes of digital asset circulation and their real impact on the financial market. To 
quantitatively measure the degree of state control, a composite Crypto Regulation 
Stringency Index (CRSI) was applied, constructed based on the OECD-JRC method-
ology. The index integrates 16 parameters across five fundamental areas (legal status, 
anti-money laundering, taxation, licensing, and consumer protection) for 61 countries 
(jurisdictions) as of 2025. The developed tool demonstrated high internal consistency 
and factor structure reliability (Cronbach’s α = 0.955).

To determine the market consequences of legal regulation, the index values were com-
pared with the Chainalysis 2025 Global Crypto Adoption Index. The direct uncondi-
tional correlation between the stringency of rules and the scale of digital asset usage 
proved to be weak. However, a multivariate regression analysis conditional on a set of 
macroeconomic and institutional covariates (income level, digital infrastructure devel-
opment, financial freedom, quality of the rule of law, and the specifics of the MiCA reg-
ulation) revealed a robust and statistically significant positive relationship. The reversal 
of the effect is consistent with a Simpson-type compositional effect: within groups of 
countries with comparable levels of economic development, clear and strict regula-
tory rules stimulate market activity. The findings extend the literature on comparative 
financial law and demonstrate that state control does not suppress the crypto-economy 
but rather serves as its stable institutional foundation.
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INTRODUCTION 

The rapid evolution of cryptocurrencies into a global asset class has 
significantly transformed the global financial system, as evidenced by 
the soaring growth of their market capitalization and trading volumes, 
particularly in emerging market economies. Despite the deep integra-
tion of digital assets into economic processes, the contemporary regu-
latory landscape remains highly fragmented, ranging from the estab-
lishment of comprehensive legal frameworks, such as the European 
MiCA regulation or dedicated licensing regimes in the UAE and 
Singapore, to outright bans on crypto transactions. This heterogeneity 
not only creates substantial risks to stability and investor protection 
but also poses a serious academic challenge. Furthermore, the circula-
tion of digital assets is characterized by heightened risks of financial 
fraud, driven by the complexity of the digital infrastructure and the 
lack of on-chain data transparency. The problem is the current lack of 
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a universal, continuous quantitative metric to evaluate the stringency of legal regimes, which precludes 
comparative empirical research and hinders a comprehensive understanding of the actual impact of 
state control on the crypto-economy. 

The relevance of this study is driven by the need to resolve critical scholarly questions regarding the na-
ture of the conditional nexus between state regulation and market activity. On the one hand, theories 
of regulatory arbitrage suggest that strict rules displace financial activity into more lenient jurisdictions. 
On the other hand, the concept of the legal foundations of financial markets proves that a clear legal 
framework, anti-money laundering (AML) standards, and consumer protection are mandatory prereq-
uisites for the large-scale attraction of participants and capital. Determining which of these concepts 
dominates in practice is of critical importance for public policy development, as governments frequently 
face a dilemma: whether implementing stringent compliance procedures will trigger an immediate out-
flow of crypto activity from the national jurisdiction.

The necessity for a comprehensive assessment of regulatory regimes and their market implications 
across different nations has driven the architecture of this study. To bridge the existing measurement 
gap, a quantitative analysis tool – the Crypto Regulation Stringency Index (hereinafter referred to as 
CRSI) – was proposed within the study’s methodology, constructed on the basis of primary legal and 
regulatory acts across 61 jurisdictions following the OECD–JRC guidelines. The application of this in-
dex enabled the transformation of qualitative de jure legal norms into standardized numerical datasets 
across five key dimensions. Subsequent econometric confrontation of the obtained values with actual 
indicators of global on-chain adoption allowed for isolating the net effect of regulatory pressure, while 
controlling for the macroeconomic and institutional development of the countries, thereby providing a 
well-founded answer to the question regarding the real nature of the interaction between state control 
and digital markets. 

1. LITERATURE REVIEW

The economic rationale for regulating cryptocur-
rencies is driven by the necessity to overcome 
classical market failures. These include informa-
tion asymmetry between issuers and investors; 
network externalities that foster market monop-
olization by leading exchanges; and cross-border 
spillovers of macroeconomic risks (Brunnermeier 
et al., 2019; Auer & Claessens, 2018). The presence 
of these market failures requires the application of 
specific regulatory instruments, particularly dis-
closure requirements for issuers, prudential su-
pervision of crypto-exchanges, and stringent anti-
money laundering and countering the financing 
of terrorism (AML/CFT) standards (Houben & 
Snyers, 2018; FATF, 2021).

Conversely, the institutional theory of finance 
(La Porta et al., 1997, 1998; Levine, 1999) offers a 
somewhat different perspective: transparent and 
predictable rules of the game inherently stimulate 
market activity by minimizing fraud risks and the 
probability of bankruptcies. Applying this logic 

to digital assets, Allen et al. (2022) theoretically 
demonstrate that legal certainty reduces the cost 
of capital for issuers and, consequently, ensures an 
increase in trading volumes within the regulated 
segment.

One of the first systematic studies of the regula-
tory framework across 76 jurisdictions was con-
ducted by Cumming et al. (2019). They found that 
in the early stages, the emergence of rules for ICOs 
was predominantly a response to fraud incidents 
rather than an instrument of monetary policy. 
Subsequent works focused on the implementa-
tion of FATF requirements (specifically, the Travel 
Rule) for virtual asset service providers (Cumming 
et al., 2023; Halaburda et al., 2022), as well as on 
how specific regulatory decisions affect prices and 
trading volumes (Borri & Shakhnov, 2020; Auer 
et al., 2022a; Bianchi & Babiak, 2022). The adop-
tion of the European MiCA regulation provided 
impetus for the emergence of highly specialized 
studies dedicated to the harmonization of legal re-
gimes (Zetzsche et al., 2021; Ferreira & Sandner, 
2021; Maume, 2023). However, this literature is 
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mostly limited to conceptual analysis or relies on 
the event study methodology. To date, researchers 
have not proposed a single, relevant, and continu-
ous indicator that would allow for a quantitative 
assessment of the degree of regulatory stringency.

Previous empirical studies demonstrate a consen-
sus regarding a robust set of factors that correlate 
with the level of cryptocurrency adoption. These 
include per capita income, access to banking ser-
vices, Internet penetration rates, and the instabil-
ity of national fiat currencies (Auer & Claessens, 
2018; Feyen et al., 2022; Hairudin et al., 2020; 
Saiedi et al., 2021; Bhimani et al., 2022; Ivasenko et 
al., 2025). Distinct strands of research focus on the 
use of cryptocurrencies as a channel for cross-bor-
der remittances (Adrian & Mancini-Griffoli, 2021) 
and on speculative demand (Liu et al., 2022; Liu & 
Tsyvinski, 2021). The existing evidence base con-
firms the necessity of mandatory inclusion of in-
come, financial inclusion, and digital infrastruc-
ture indicators as control variables in any model 
assessing the relationship between the CRSI and 
crypto activity.

The methodological framework for indicator con-
struction is synthesized in the OECD-JRC hand-
book (Nardo et al., 2008) and a series of JRC work-
ing papers (Saisana & Tarantola, 2002; Saisana et 
al., 2005). The most relevant counterparts in the 
field of finance are the Doing Business ranking 
(Djankov et al., 2002, 2003), the IMF Financial 
Development Index (Svirydzenka, 2016), as well 
as approaches based on computer-assisted textual 
analysis (Hassan et al., 2019; Manela & Moreira, 
2017). The CRSI has been developed in accordance 
with the OECD–JRC methodological standards, 
which guarantees transparency of coding, objec-
tivity of weighting, and robustness to alternative 
aggregation methods.

The analysis conducted reveals several gaps in the 
existing literature. First, at the time of writing, 
there is an absence of a continuous quantitative 
metric of regulatory stringency for the post-Mi-
CA period that is based on primary legal sourc-
es. Second, there are no quantitative studies con-
fronting a multivariate regulatory index with the 
official 2025 Chainalysis ranking while appropri-
ately addressing the problem of multicollinearity 
and applying robust standard errors. Third, previ-

ous works have not paid attention to the effect of 
Simpson’s paradox when analyzing unconditional 
correlations. This study bridges these gaps: it out-
lines the algorithm for constructing the CRSI, 
conducts its external validation using the 2025 
Chainalysis data, and presents the results of a mul-
tivariate analysis of the conditional relationship 
between regulation and market adoption.

2. METHODOLOGY

The 2025 CRSI sample covers 61 countries (juris-
dictions), selected simultaneously based on three 
criteria: 

(i) presence in the 2025 Chainalysis Top 100 or 
the 2024 Triple-A ranking; 

(ii) the availability of at least one mandatory 
cryptocurrency-specific regulatory instru-
ment; and

(iii) the availability of data regarding control 
variables from the World Bank and the ITU 
(International Telecommunication Union) 
(ITU, 2024). 

The sample covers the entire European Economic 
Area, leading G20 member countries, jurisdic-
tions with formal VASP regimes (Singapore, Hong 
Kong SAR, UAE), and top users of crypto-assets 
for cross-border remittances (El Salvador, Nigeria, 
Vietnam, Philippines). The sample accounts for 
approximately 95% of the cumulative transaction 
volume on monitored centralized exchanges in 
2024–2025 (Chainalysis, 2025).

The CRSI architecture is decomposed into five 
key dimensions, identified based on the analysis 
of specialized literature (Houben & Snyers, 2018; 
Zetzsche et al., 2021; FATF, 2021). Each dimension 
aggregates from 3 to 4 sub-indicators (16 metrics 
in total). The detailed structure of the index is pre-
sented in Table 1. The full structure of the index is 
provided in Appendix B (Table B1).

Each sub-indicator is coded on a 0-1 scale with a 
step of 0.25, where 0 represents the total absence 
of a rule, 0.25 indicates voluntary recommenda-
tions, 0.5 denotes a mandatory rule with partial 
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coverage, 0.75 signifies broad coverage with lim-
ited enforcement, and 1,0 represents a comprehen-
sive rule with active supervision. Coding relied 
exclusively on primary legal sources, including: 
national statutes and codes (e.g., the U.S. Bank 
Secrecy Act and state-level Money Transmitter 
laws, Japan’s Payment Services Act and FIEA, 
South Korea’s Specific Financial Information Act, 
the UAE VARA Rulebook, Singapore’s Payment 
Services Act 2019, India’s PMLA notifications); 
EU-level instruments (Regulation (EU) 2023/1114 

– MiCA (European Union, 2023), Directive 
(EU) 2015/849 – AMLD5, and Regulation (EU) 
2023/1113 – Transfer of Funds Regulation); sec-
ondary legislation and supervisory acts issued by 
national regulators; official tax-authority guid-
ance (IRS Notice 2014–21 and Revenue Ruling 
2019–24, HMRC Cryptoassets Manual, ATO Tax 
Determinations); and international standards 
setters (FATF Recommendation 15 and the 2021 
Updated Guidance on VASPs, IOSCO Policy 
Recommendations 2023, FSB Global Regulatory 
Framework 2023). Coding is performed using 
primary sources with a link to a specific regula-
tory instrument. For EU member states, the im-
plementation of MiCA (since December 30, 2024) 
triggers an increase in the scores for P1V3, P4V1-
P4V3, and P5V1-P5V2 (see Appendix B); national 
rules that remain outside the scope of MiCA are 
captured in P5V4 (the AMF whitelist in France, 
CONSOB powers in Italy, and CNMV Circular 
1/2022 in Spain). For the United States, the ab-
sence of a comprehensive federal law is reflected in 
P1V3 = 0.5 and P4V1 = 0.5.

The value of each of the five dimensions is cal-
culated as the simple arithmetic mean of its sub-
indicators within the range [0, 1]. The composite 
CRSI index is an equally weighted average of the 
five dimensions. This approach is justified due to 
the high correlation among the components: mi-

nor changes in the weighting coefficients do not 
affect the final ranking of countries (Saisana & 
Tarantola, 2002). To test for robustness, alterna-
tive aggregation methods were applied: 

(i) an index weighted using the principal compo-
nent analysis (PCA) method; 

(ii) the geometric mean, which more strictly pe-
nalizes imbalances among the indicators 
(Casadio Tarabusi & Guarini, 2013; Mazziotta 
& Pareto, 2016).

Formally, for country i and dimension  
k (k = 1, ..., 5), the calculation is expressed as 
follows:
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,
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The internal consistency of the index is evaluat-
ed using Cronbach’s alpha coefficient (Cronbach, 
1951), where a value above 0.7 is considered ac-
ceptable and above 0.9 is excellent (Nunnally & 
Bernstein, 1994). The factor structure (dimension-
ality) of the dataset is examined using principal 
component analysis (PCA). This is preceded by a 
sampling adequacy check using the Kaiser-Meyer-
Olkin (KMO) criterion and Bartlett’s test of sphe-
ricity (Kaiser, 1974) with target thresholds KMO 
≥ 0.6 and a statistically significant Bartlett’s test 
result.

Table 1. Structure of the CRSI index by key dimensions

Dimension Sub-indicators Quantity

P1. Legal Status
Recognition as a regulated asset class; delineation between security and payment 
tokens; special law on digital assets 3

P2. AML / CFT
Registration / licensing of VASPs; FATF Travel Rule; client due diligence (CDD) and 
beneficial ownership rules 3

P3. Taxation Income / capital gains tax; VAT; crypto transaction reporting 3

P4. Licensing and Supervision Authorization of exchanges; custody rules; prudential and conduct requirements 3

P5. Consumer Protection Disclosure / whitepaper; marketing; suitability rules; restriction on retail 
promotion 4
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To verify external validity, the CRSI is confronted 
with the 2025 Chainalysis Global Crypto Adoption 
Index. The report ranks 151 countries based on a 
composite score that includes:

(i) total transaction volume on centralized 
exchanges;

(ii) retail volume on centralized exchanges;

(iii) peer-to-peer (P2P) trading volume; and 

(iv) (iv) transaction volume in DeFi protocols. 

All metrics are adjusted for purchasing power par-
ity (PPP), per capita GDP, and Internet penetra-
tion rates (Chainalysis, 2025).

All selected jurisdictions are represented in the 
2025 Chainalysis report (the ranks were obtained 
from the official report, pp. 65-71). To convert the 
ordinal rank into a continuous metric of adoption, 
the inverse rank formula was applied: 

.
152

151

i
iA

r
DP

−
=  (5)

To enable OLS regression, the ordinal 2025 
Chainalysis country ranks were converted into a 
continuous adoption metric ranging from 0 (low-
est) to 1 (highest) using the formula:

1
1 .

1

i
i
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ADP

N

−
= −

−
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Although this transformation treats all rank in-
tervals equally, robustness checks – including 
ordered-logit models and Spearman’s correlation – 
confirm that this is a conservative choice that pre-
serves the original ordering and does not bias our 
statistical findings.

An OLS regression was estimated of the following 
form (empirical model):
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where ADP
i
 – the inverse Chainalysis 2025 rank 

for country i; CRSI
i
 – the equally weighted score 

of regulatory stringency; ln(GDP
pci

) – the natu-
ral logarithm of per capita GDP at PPP (World 
Bank, 2024); Internet_resid

i
, FinFreedom_resid

i
, 

RuleOfLaw-resid
i
 – orthogonalized control vari-

ables (Internet penetration rate, financial freedom, 
and rule of law, respectively). 

Standard errors are estimated using the heterosce-
dasticity-consistent HC3 method (Davidson & 
MacKinnon, 1993), which is optimal for finite 
samples with a moderately leveraged matrix of 
regressors (Long & Ervin, 2000). Statistical infer-
ence is supplemented by constructing bootstrap 
confidence intervals (1,000 replications, percentile 
method; Efron & Tibshirani, 1993) and jackknife 
analysis. Multicollinearity diagnostics are car-
ried out through VIF calculation with an accept-
able threshold of 10 (O’Brien, 2007). Specification 
adequacy is verified by Jarque-Bera tests for nor-
mality of residuals (Jarque & Bera, 1980), Breusch-
Pagan (Breusch & Pagan, 1979)  and White tests 
for heteroscedasticity, and Ramsey’s RESET test 
for omitted nonlinearities (Ramsey, 1969). For 
additional robustness checks, a ridge regression 
with 5-fold cross-validation is applied (Hoerl & 
Kennard, 1970).

In cross-country samples, macroeconomic indica-
tors (income, digital infrastructure, and institu-
tional quality) are usually highly correlated with 
one another, leading to variance inflation of the 
estimates (VIF > 100). To avoid this without los-
ing control factors, orthogonalization of addi-
tional covariates relative to the baseline indicator 
of economic development – ln(GDP

pci
) was ap-

plied. For each additional variable X
i
 ∈ {Internet, 

FinFreedom, RuleOfLaw}, an auxiliary regression 
is constructed:

( )0 1 .lni ipciX GDPy y u= + ⋅ +  (8)

The obtained residuals u
i
 (e.g., Internet_resid

i
) are 

used as independent regressors in the main model. 
According to the Frisch-Waugh-Lovell theorem 
(Frisch & Waugh, 1933; Lovell, 1963), this proce-
dure eliminates mechanical collinearity with in-
come (reducing the VIF to an acceptable level of ≈ 
1-2 for the residuals), allowing for the correct isola-
tion of the partial effect of each factor.  
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3. RESULTS

Table 2 presents the descriptive statistics for the 
scores of the five dimensions and the composite 
CRSI_EW across 61 jurisdictions. The mean val-
ues of the components range from 0.36 to 0.80. 
The lowest value is recorded for dimension P5 
“Consumer Protection” (0.355), while the highest 
is observed for P2 “AML/CFT” (0.801), reflecting 
the early and widespread global implementation 
of anti-money laundering rules aligned with FATF 
standards. The composite index has a mean value 
of 0.652, a standard deviation of 0.279, a mini-
mum of 0.000 (Bangladesh), and a maximum of 
0.975 (France, Italy, and Spain).

Table 3 demonstrates the leading jurisdictions in 
the 2025 CRSI ranking (the complete list of 61 
countries is provided in Appendix A). The top po-
sitions are occupied by a cluster of MiCA jurisdic-
tions with additional national restrictions: France, 
Italy, and Spain share the first place with a score of 
0.975 due to strict local rules (the AMF whitelist, 

CONSOB powers, and CNMV Circular 1/2022, 
respectively) operating on top of the baseline 
European regulation. The largest MiCA econo-
mies (Germany, the Netherlands, Sweden, Austria, 
Malta, Estonia) have a score of 0,950. Japan (0.900), 
Denmark, Poland, Portugal, Romania (0.892), as 
well as Belgium and Luxembourg (0.883) form the 
next tier of leaders.

The Cronbach’s alpha coefficient for the 16 sub-in-
dicators is 0.955, which significantly exceeds the 
0,9 threshold and indicates excellent internal reli-
ability of the index (Nunnally & Bernstein, 1994). 
The Kaiser-Meyer-Olkin (KMO) measure of sam-
pling adequacy is 0.843, which surpasses the target 
threshold of 0,8 and is classified as “good” (Kaiser, 
1974). Concurrently, Bartlett’s test of sphericity 
firmly rejects the null hypothesis that the corre-
lation matrix is an identity matrix (X

2
(120) → ∞; 

p < 0.001). Principal component analysis (PCA) 
extracts the first principal component, which ex-
plains 62,5% of the total variance, confirming the 
presence of a single dominant factor.

Table 2. Descriptive statistics of dimensions and the CRSI 2025 (n = 61)

Variable Mean S.D. Min. Q1 Median Q3 Max.

P1 Legal Status 0.798 0.282 0.000 0.667 1.000 1.000 1.000

P2 AML / CFT 0.801 0.284 0.000 0.833 1.000 1.000 1.000

P3 Taxation 0.615 0.381 0.000 0.333 0.667 1.000 1.000

P4 Licensing and Supervision 0.694 0.336 0.000 0.333 0.833 1.000 1.000

P5 Consumer Protection 0.355 0.307 0.000 0.000 0.250 0.625 0.875

CRSI (Equal Weights) 0.652 0.279 0.000 0.492 0.758 0.883 0.975

Table 3. Top 15 jurisdictions by CRSI 2025*

Rank Country CRSI P1 P2 P3 P4 P5 Chain.

1 France 0.975 1.000 1.000 1.000 1.000 0.875 22

1 Italy 0.975 1.000 1.000 1.000 1.000 0.875 36

1 Spain 0.975 1.000 1.000 1.000 1.000 0.875 31

4 Germany 0.950 1.000 1.000 1.000 1.000 0.750 21

4 Netherlands 0.950 1.000 1.000 1.000 1.000 0.750 39

4 Sweden 0.950 1.000 1.000 1.000 1.000 0.750 56

4 Austria 0.950 1.000 1.000 1.000 1.000 0.750 74

4 Malta 0.950 1.000 1.000 1.000 1.000 0.750 113

4 Estonia 0.950 1.000 1.000 1.000 1.000 0.750 96

10 Japan 0.900 1.000 1.000 1.000 1.000 0.500 19

11 Denmark 0.892 1.000 1.000 1.000 0.833 0.625 84

11 Poland 0.892 1.000 1.000 1.000 0.833 0.625 32

11 Portugal 0.892 1.000 1.000 1.000 0.833 0.625 45

11 Romania 0.892 1.000 1.000 0.833 1.000 0.625 33

15 Belgium 0.883 1.000 1.000 0.667 1.000 0.750 64

15 Luxembourg 0.883 1.000 1.000 0.667 1.000 0.750 116

Note: * The complete ranking is in Appendix A.
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Pairwise correlations among the scores of the five 
dimensions (Table 4, Figure 1) range from 0.501 
(P3 ↔ P5) to 0.922 (P1 ↔ P4). The consistently 
high level of interconnectedness among the di-
mensions justifies the use of a simple arithmetic 
mean: the final ranking is robust and does not un-
dergo significant changes under alternative choic-
es of weighting coefficients.

The unconditional Pearson correlation between the 
equally weighted index CRSI_EW and the inverse 
global adoption rank from Chainalysis is weak, 
standing at r = –0.087 (p = 0.506). Spearman’s 
rank correlation also demonstrates the absence of 
a significant statistical relationship: = –0.185 (p = 
0.154). Figure 2 provides a two-dimensional scat-
ter plot visualizing the linear approximation of 
this relationship.

Figure 3 details the structure of this relationship 
by region and MiCA regulation implementation 

status. Panel A illustrates the median and inter-
quartile range of CRSI scores: European jurisdic-
tions are characterized by stably high indicators 
of regulatory stringency, whereas emerging mar-
kets demonstrate a significantly wider dispersion. 
Panel B reveals the conditional relationship be-
tween CRSI and the level of cryptocurrency adop-
tion, color-coded by MiCA status. Among coun-
tries outside the MiCA jurisdiction (red markers), 
a weak negative trend is observed. In contrast, 
MiCA-regulated jurisdictions (blue markers) 
form a distinct cluster featuring high CRSI scores 
and moderate adoption. This identified pattern is 
key to formulating the econometric specification. 

Table 5 presents three nested OLS specifications. 
Model 1 regresses the adoption index (ADP) solely 
on the CRSI index. Model 2 adds macroeconomic 
and institutional control variables (the logarithm 
of per capita GDP, financial freedom, the rule of 
law, and Internet penetration). Model 3 includes 

Table 4. Pairwise Pearson correlations among the CRSI dimension scores (n = 61)

Variable P1 P2 P3 P4 P5

P1  Legal Status 1.000 0.847 0.654 0.922 0.688

P2  AML / CFT 0.847 1.000 0.674 0.854 0.726

P3  Taxation 0.654 0.674 1.000 0.593 0.501

P4  Licensing 0.922 0.854 0.593 1.000 0.758

P5  Consumer Protection 0.688 0.726 0.501 0.758 1.000

Figure 1. Heatmap of pairwise Pearson correlations among the five CRSI dimension scores
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the MiCA indicator. All standard errors are calcu-
lated using the HC3 method to ensure robustness 
to heteroscedasticity.

The analysis allows for isolating three key find-
ings. First, the unconditional coefficient of CRSI 
in Model 1 is small, negative, and statistically in-
significant (β = –0.068, p = 0.544). Second, add-
ing control variables shifts the sign of the effect to 
positive: in Model 2, the CRSI coefficient is +0.287 
(p = 0.013), whereas the income level (logarithm of 
GDP) demonstrates a robust negative relationship 
with adoption (β = –0.192, p < 0.001)). Third, fol-
lowing the inclusion of the MiCA factor (Model 
3), the positive impact of regulatory stringency 

intensifies: the coefficient increases to +0.393 (p 
= 0.001), which is further supported by the boot-
strap interval [+0.172; +0.619]. Concurrently, the 
adjusted R2 increases to 0.342.

The MiCA coefficient is negative and highly signifi-
cant (β = –0.171, p = 0.007), This implies that, con-
ditional on controlling for the CRSI level, MiCA 
jurisdictions lie below the regression surface. This 
result is a logical consequence of the MiCA de-
sign, which unifies rules across countries with 
advanced financial markets, where crypto-assets 
are forced to compete with an efficient traditional 
financial system (Zetzsche et al., 2021). Thus, the 
CRSI coefficient reflects the marginal relationship 

Figure 2. Two-dimensional scatter plot of CRSI_EW and Chainalysis 2025 inverse adoption rank  
(n = 61); the red line represents the linear approximation 

Figure 3. Distribution of CRSI by region (Panel A); CRSI vs. adoption differentiated  
by MiCA status (Panel B)
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Table 5. OLS regressions of the Chainalysis 2025 inverse adoption rank on CRSI and control variables

Variable
Model 1

(CRSI only)
Model 2

(+ controls)
Model 3

(+ MiCA)

CRSI_EW −0.068 (0.112)
+0.287 +0.393

(0.116)** (0.122)***

Log of per capita GDP –
−0.192 −0.171

(0.035)*** (0.036)***

Financial freedom (residual) –
−0.004

–
(0.003)

Rule of law (residual) –
+0.006

–
(0.055)

Internet penetration (residual) –
−0.000 −0.001
(0.003) (0.003)

MiCA indicator – –
−0.171

(0.063)***

Constant +0.762 (0.082)***
+2.532 +2.291

(0.325)*** (0.341)***
n 61 61 61

Adjusted R² −0.009 0.274 0.342

F-statistic (HC3) 0.38 7.01*** 10.36***
Bootstrap  95% CІ (CRSI) [−0.273; +0.166] [+0.044; +0.481] [+0.172; +0.619]

Note: *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively, based on the HC3 t-statistics. The de-
pendent variable is ADPi = (152 – ri) / 151, where ri is the 2025 Chainalysis rank. HC3 standard errors are in parentheses. 95% 
bootstrap confidence intervals are based on 1000 replications.

Figure 4. Regression diagnostics: residuals vs. fitted values, normal Q–Q plot, residual distribution, 
and comparison of the CRSI coefficient across different specifications (95% confidence intervals)
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of incremental regulatory stringency with adop-
tion under a fixed institutional choice (MiCA vs 
non-MiCA).

A series of diagnostic tests confirms the robust-
ness of the identified pattern. First, the VIF val-
ues following the orthogonalization procedure 
do not exceed 8.8, which is below the conserva-
tive threshold of 10 (O’Brien, 2007) and indicates 
the absence of critical multicollinearity. Second, 
a jackknife analysis (the systematic exclusion of 
one country at a time) yields CRSI coefficient es-
timates within a stable range of [+0.226; +0.331], 
with no single jurisdiction altering the sign or sig-
nificance of the effect.

Third, statistical tests confirm the specification ad-
equacy: the Jarque-Bera test does not reject the hy-
pothesis of residual normality (JB = 5.21; p = 0.074), 
and the Breusch-Pagan test indicates the absence of 
heteroscedasticity (p = 0.869). Crucially, Ramsey’s 
RESET test firmly confirms the correctness of the 
model’s linear form (F = 0.79; p = 0.378). Fourth, 
the ridge regression and alternative index aggrega-
tion methods (CRSI_PCA, CRSI_GM) maintain 
the positive direction of the effect. Taken together, 
the results indicate a compositional reversal con-
sistent with a Simpson-type pattern (Kraay, 2018): 
at the global level, low income correlates with high 
adoption and weak regulation, yet within similar 
economic groups, stricter regulation is positively 
associated with market activity. 

4. DISCUSSION

The central empirical finding is the identifica-
tion of an unconditionally negative yet statisti-
cally insignificant relationship between the CRSI 
and cryptocurrency adoption, which reverses its 
direction to positive and significant when con-
trolling for income levels and digital infrastruc-
ture. This result refutes the conventional version 
of the “regulatory arbitrage” hypothesis and pro-
vides evidence in favor of the notion that the reg-
ulatory environment and market activity develop 
synchronously. When comparing countries with 
comparable levels of macroeconomic develop-
ment, financial freedom, and digital infrastruc-
ture, jurisdictions with a more robust regulatory 
framework demonstrate higher levels of on-chain 

adoption. This mechanism is entirely consistent 
with foundational works on the role of legal in-
stitutions (La Porta et al., 1998; Levine, 1999) and 
the conclusions of Allen et al. (2022) regarding the 
institutional prerequisites for the development of 
digital asset markets.

The identified compositional reversal, suggestive 
of a Simpson-type pattern, has significant empiri-
cal importance. The unconditional cross-country 
correlation reflects a compositional effect: ju-
risdictions with low-income levels are generally 
characterized by higher peer-to-peer (P2P) activ-
ity and simultaneously weaker regulation. At the 
global level, this effect dominates the partial re-
lationship between regulation and adoption. This 
shift is analogous to the omitted variable problem 
described by Kraay (2018) regarding governance 
indicators and Doing Business assessments, which 
once again underlines the critical importance of 
using multivariate econometric specifications 
with a proper set of covariates.

The negative coefficient of the MiCA indicator (β 
= –0.171; p = 0.007) has a logical economic in-
terpretation. The MiCA regulation harmonizes 
rules primarily in countries with mature financial 
markets, where crypto-assets are forced to com-
pete with a highly developed traditional bank-
ing system. Therefore, strengthening regulation 
within the framework of MiCA does not translate 
into a proportional increase in digital asset adop-
tion. This is fully consistent with the position of 
Zetzsche et al. (2021), who emphasize that the pri-
mary goal of MiCA is to ensure market integrity 
and consumer protection, rather than to artificial-
ly stimulate crypto activity. Accordingly, Howell 
et al. (2020) and Allen et al. (2022) also emphasize 
that the social welfare benefits from regulation are 
derived from improving the quality, rather than 
purely the quantity, of market transactions.

This study supplements the literature dedicated to 
the relationship between regulation and market ac-
tivity. Previously, Cumming et al. (2019) captured 
the first regulatory wave following the ICO boom, al-
beit without an econometric evaluation of its impact 
on the adoption level. Auer and Claessens (2020), as 
well as Borri and Shakhnov (2020), focused on short-
term price reactions in response to regulatory events, 
while Auer et al. (2022a) investigated the local conse-



143

Banks and Bank Systems, Volume 21, Issue 2, 2026

http://dx.doi.org/10.21511/bbs.21(2).2026.10

quences of the Chinese ban. The closest predecessor 
is the work of Howell et al. (2020), which identified a 
positive correlation between ICO success and regu-
latory infrastructure. This study extends that find-
ing: from the level of individual issuers to the macro 
level of entire countries, and from the narrow ICO 
segment to the broader global on-chain economy. 
In the context of composite indicator construction, 
the approach demonstrated in this work is meth-
odologically akin to the building principles of the 
Doing Business index (Djankov et al., 2002), the IMF 
Financial Development Index (Svirydzenka, 2016), 
and the regulatory matrix of Cumming et al. (2019).

The results of the study have three key policy impli-
cations. First, for regulators considering the imple-
mentation of comprehensive frameworks (such as 
harmonization under the MiCA standard): condi-
tional on controlling for the level of economic de-
velopment and digital infrastructure, stricter rules 
do not lead to a decrease in the level of crypto-asset 
adoption. Moreover, among countries with compa-
rable income levels, stricter regulation is positively 
associated with market activity. Consequently, ap-
prehensions regarding an immediate “regulatory 
flight” resulting from the introduction of clear and 
rigorous rules find no empirical support in the 2025 
data.

Second, for academic literature on comparative reg-
ulation: digital asset global adoption metrics must be 
evaluated against regulatory variables strictly based 
on conditional rather than unconditional relation-
ships to avoid compositional distortions. Third, for 
institutional actors and market participants: the 
developed five-component structure of the CRSI 
demonstrates that regulatory due diligence can-
not be reduced to a single dimension. For instance, 
certain jurisdictions in the Middle East and North 
Africa (MENA) region, such as Saudi Arabia, Egypt, 
or Morocco, display satisfactory scores in the field of 
AML/CFT, yet demonstrate critically low indicators 
of consumer protection, which creates hidden com-
pliance risks for retail investors.

This study is subject to several limitations. First, 
the CRSI reflects a cross-section of the regulatory 
environment as of 2025. The regulatory landscape 
for crypto-assets is undergoing rapid transforma-
tion; In particular, U.S. federal legislation is un-
dergoing pivotal reform: the Financial Innovation 

and Technology for the 21st Century Act (FIT21, 
H.R. 4763, 118th Congress (U.S. Congress, 
2024)) passed the House of Representatives in 
May 2024 and establishes a CFTC-SEC jurisdic-
tional framework for digital commodities; the 
Guiding and Establishing National Innovation 
for U.S. Stablecoins Act (GENIUS Act, S. 1582, 
119th Congress (U.S. Congress, 2025)) advanced 
through the Senate in 2025 and introduces a fed-
eral licensing regime for payment stablecoin is-
suers; and the SEC rescinded Staff Accounting 
Bulletin No. 121 through SAB No. 122 (January 
2025), which alters how regulated entities account 
for safeguarded crypto-assets. Any of these devel-
opments could shift CRSI scores for the United 
States in subsequent updates. Second, the coding 
methodology for sub-indicators relies on the exis-
tence of formal rules (de jure) but does not directly 
measure the intensity and quality of their practi-
cal enforcement. Future research could supple-
ment the CRSI with a distinct enforcement index 
(Kahn et al., 2024).

Third, the baseline Chainalysis index is con-
strained by its ability to monitor flows primar-
ily from centralized exchanges (CEX) and open 
DeFi protocols; fully anonymous activity (privacy 
coins) and over-the-counter (OTC) flows may not 
be fully captured. Fourth, the research design is 
cross-sectional. Although a comprehensive panel 
of control variables was utilized, this design can-
not entirely resolve the endogeneity problem (spe-
cifically, reverse causality, where high adoption 
levels prompt governments to tighten regulation). 
Precise identification of causal mechanisms re-
quires instrumental variables or panel data.

The analysis opens up four promising avenues for 
further scholarly investigation:

1. Constructing a CRSI panel dataset starting 
from 2017 to facilitate the within-country iden-
tification of dynamic effects resulting from the 
implementation of new regulatory rules.

2. Utilizing exchange-level transaction data to 
verify whether the identified relationship be-
tween the CRSI and adoption is mediated 
primarily through centralized platforms, the 
decentralized finance (DeFi) sector, or both 
channels. 
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3. Conducting a comprehensive assessment 
that systematically balances regulatory costs 
against the economic benefits derived from 
consumer protection and systemic risk miti-
gation, following the framework of Allen et al. 
(2022).

4. Investigating the interconnectedness between 
the regulatory stringency of decentralized 
crypto-assets and the development policies 
of central bank digital currencies (CBDCs), 
which is highly relevant given the rapid ex-
pansion of the corresponding literature (Auer 
et al., 2022b; Bindseil & Senner, 2024). 

CONCLUSION

The objective of this study was to provide a comprehensive empirical assessment of the impact of state 
regulatory stringency on cryptocurrency market adoption across 61 countries (jurisdictions). To achieve 
this objective, a composite instrument – the Crypto Regulation Stringency Index (CRSI) – was applied, 
demonstrating high internal reliability (α = 0.955) and a distinct unifactorial structure. The primary 
empirical finding revealed a compositional reversal in the relationship between regulatory stringency 
and adoption, consistent with a Simpson-type pattern when evaluating market outcomes: although the 
unconditional correlation between rule strictness and adoption is weak due to compositional bias, mul-
tivariate modeling (OLS HC3) demonstrated that when controlling for the level of economic develop-
ment and digital infrastructure, an increase in regulatory stringency has a robust positive and statisti-
cally significant relationship with digital asset adoption metrics (β = +0.393; p = 0.001, adjusted R2 = 
0.342). Concurrently, the econometric analysis captured a specific negative effect of the MiCA indicator 
(β = –0.171; p = 0.007), which is explained by the intense competition between digital assets and the 
developed traditional financial system in European countries.

The scientific novelty of the work lies in the theoretical and empirical substantiation of the “Legal 
Foundations” concept concerning a new class of digital assets, and in the cross-country refutation of the 

“regulatory outflow” hypothesis. The obtained results prove that a clear and stringent legal framework 
does not suppress market activity, but on the contrary, serves as its reliable institutional foundation, 
which minimizes fraud risks and reduces overall uncertainty for investors. The robustness of the identi-
fied patterns is confirmed by a series of robustness tests, including jackknife analysis, ridge regression, 
and the application of alternative index aggregation methods (via principal component analysis and 
geometric mean), which reinforces the methodological validity of the formulated scientific statements.

The practical application of the results obtained is oriented toward national regulators, lawmakers, and 
institutional market participants, as it provides them with substantiated grounds for implementing com-
prehensive compliance procedures without the risk of depressing legitimate financial activity. Future re-
search avenues should focus on expanding the analytical framework along the temporal dimension by 
constructing CRSI panel data to identify dynamic effects within individual countries. Furthermore, it is 
promising to integrate transaction-level microdata from specific trading platforms and DeFi protocols, 
as well as to conduct a full-scale social welfare analysis to quantitatively evaluate the balance between 
regulatory compliance costs and the long-term benefits of mitigating systemic market risks.
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APPENDIX A. Complete ranking of 61 jurisdictions by CRSI 2025
Table A1. Complete CRSI 2025 ranking with scores across five dimensions and the original 2025 
Chainalysis rank

Rank Country ISO CRSI P1 P2 P3 P4 P5 Chain.

1 France FRA 0.975 1 1 1 1 0.875 22

1 Italy ITA 0.975 1 1 1 1 0.875 36

1 Spain ESP 0.975 1 1 1 1 0.875 31

4 Germany DEU 0.95 1 1 1 1 0.75 21

4 Netherlands NLD 0.95 1 1 1 1 0.75 39

4 Sweden SWE 0.95 1 1 1 1 0.75 56

4 Austria AUT 0.95 1 1 1 1 0.75 74

4 Malta MLT 0.95 1 1 1 1 0.75 113

4 Estonia EST 0.95 1 1 1 1 0.75 96

10 Japan JPN 0.9 1 1 1 1 0.5 19

11 Denmark DNK 0.892 1 1 1 0.833 0.625 84

11 Poland POL 0.892 1 1 1 0.833 0.625 32

11 Portugal PRT 0.892 1 1 1 0.833 0.625 45

11 Romania ROU 0.892 1 1 0.833 1 0.625 33

15 Belgium BEL 0.883 1 1 0.667 1 0.75 64

15 Luxembourg LUX 0.883 1 1 0.667 1 0.75 116

17 Finland FIN 0.858 1 1 0.833 0.833 0.625 65

17 Czechia CZE 0.858 1 1 0.833 0.833 0.625 62

17 Ireland IRL 0.858 1 1 0.833 0.833 0.625 91

20 Singapore SGP 0.842 1 1 0.333 1 0.875 63

21 Indonesia IDN 0.817 1 0.833 1 1 0.25 7

22 UAE ARE 0.8 1 1 0.5 1 0.5 53

23 Hong Kong HKG 0.792 1 1 0.333 1 0.625 41

24 Thailand THA 0.783 1 0.833 1 0.833 0.25 17

24 Nigeria NGA 0.783 1 0.833 1 0.833 0.25 6

24 USA USA 0.783 1 1 1 0.667 0.25 2

24 South Korea KOR 0.783 1 1 0.167 1 0.75 15

28 Norway NOR 0.775 0.833 1 0.833 0.833 0.375 78

28 Switzerland CHE 0.775 1 1 0.5 1 0.375 58

30 United Kingdom GBR 0.767 0.833 1 0.667 0.833 0.5 11

31 South Africa ZAF 0.758 1 1 0.833 0.833 0.125 28

32 Brazil BRA 0.75 0.833 0.833 1 0.833 0.25 5

32 Malaysia MYS 0.75 1 1 0.667 0.833 0.25 42

34 Bahrain BHR 0.7 1 1 0 1 0.5 115

35 Turkey TUR 0.692 1 1 0.333 1 0.125 14

36 Chile CHL 0.683 0.833 0.833 0.667 0.833 0.25 54

36 Canada CAN 0.683 0.833 1 0.667 0.667 0.25 27

38 Mexico MEX 0.667 0.833 0.833 0.833 0.833 0 23

39 Australia AUS 0.65 0.667 1 0.667 0.667 0.25 38

40 Argentina ARG 0.633 0.833 0.833 0.667 0.833 0 20

40 Venezuela VEN 0.633 0.833 0.667 0.833 0.833 0 18

42 India IND 0.6 0.833 0.833 1 0.333 0 1

43 Ukraine UKR 0.592 0.833 0.833 0.833 0.333 0.125 8

44 Israel ISR 0.558 0.667 0.833 0.667 0.5 0.125 72

45 New Zealand NZL 0.517 0.5 0.833 0.667 0.333 0.25 83

46 Philippines PHL 0.492 0.667 0.833 0.333 0.5 0.125 9

47 El Salvador SLV 0.425 1 0.333 0 0.667 0.125 89

48 Russia RUS 0.392 0.667 0.333 0.5 0.333 0.125 10

49 China CHN 0.35 0.333 0.333 0 0.833 0.25 35

50 Colombia COL 0.3 0.5 0.333 0.333 0.333 0 29

51 Kenya KEN 0.267 0.167 0.333 0.833 0 0 25

52 Qatar QAT 0.233 0.5 0.333 0 0.333 0 114
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Rank Country ISO CRSI P1 P2 P3 P4 P5 Chain.

52 Pakistan PAK 0.233 0.5 0.333 0 0.333 0 3

54 Vietnam VNM 0.2 0.333 0.333 0 0.333 0 4

54 Panama PAN 0.2 0.5 0.333 0 0.167 0 101

56 Egypt EGY 0.167 0.333 0.333 0 0.167 0 26

56 Peru PER 0.167 0.333 0.333 0.167 0 0 34

58 Saudi Arabia SAU 0.133 0.167 0.333 0 0.167 0 61

58 Morocco MAR 0.133 0.333 0.333 0 0 0 24

60 Jamaica JAM 0.1 0.167 0.333 0 0 0 92

61 Bangladesh BGD 0 0 0 0 0 0 13

Note: P1 – Legal Status, P2 – AML/CFT, P3 – Taxation, P4 — Licensing and Supervision, P5 – Consumer Protection. CRSI – 
equally weighted average of the five dimensions. The “Chain.” column presents the country’s original rank in the Chainalysis 
2025 Global Crypto Adoption Index (lower rank = higher adoption).

APPENDIX B. CRSI index structure and coding rules (Codebook)
Table B1. Sub-indicator system and evaluation criteria of the CRSI index

No. Pillar Variable Description (EN)

1. Legal Status

P1V1 Is cryptocurrency legal for individuals to hold and trade?

P1V2 Does the legal system have a formal classification for crypto (property, commodity, financial 
instrument, VDA, etc.)?

P1V3 Is there a dedicated law specifically for crypto/virtual assets (not just application of existing 
laws)?

2. AML/KYC

P2V1 Are crypto exchanges/VASPs explicitly subject to AML/CFT obligations under national law?
P2V2 Are crypto service providers required to perform KYC/CDD on customers?

P2V3 Has the FATF Travel Rule for virtual asset transfers been implemented in national law and 
enforced?

3. Taxation

P3V1 Are gains/income from cryptocurrency transactions subject to taxation?

P3V2 Are there specific tax norms for crypto written into the tax code (not just administrative 
guidance or interpretation)?

P3V3 Are crypto exchanges/platforms required to report transaction data to tax authorities?

4. Licensing

P4V1 Must crypto exchanges/VASPs obtain a license or formal registration to operate legally?
P4V2 Is there a clearly designated single regulatory authority responsible for crypto supervision?

P4V3 Are there prudential requirements (minimum capital, reserves, asset segregation) for crypto 
service providers?

5.
Consumer 
Protection

P5V1 Are there mandatory disclosure/whitepaper requirements for token offerings (ICO, IEO, etc.)?
P5V2 Are there restrictions on marketing/advertising of crypto products to retail investors?

P5V3 Is there a formal complaint/dispute resolution mechanism (ombudsman, ADR) accessible to 
crypto investors?

P5V4 Are there restrictions on retail investor access to crypto (investment limits, suitability 
requirements, risk warnings)?

Table A1 (cont.). Complete CRSI 2025 ranking with scores across five dimensions and the original 
2025 Chainalysis rank
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