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Abstract

Regulatory sandboxes are widely read as signals of innovation-friendly financial regu-
lation, yet only around a third of EU and EFTA jurisdictions operate one. This paper
asks why. Because schemes bearing the sandbox label differ widely, the analysis sepa-
rates supervised live-testing sandboxes from advisory programmes, statutory exemp-
tions, and innovation hubs, and applies crisp-set Qualitative Comparative Analysis
to thirty EU/EEA countries. No condition proves necessary or sufficient for adoption.
Latvia and Lithuania, small and digitally capable states with substantial fintech ac-
tivity, form the only repeated adopter profile, and most other adopters share their
measured profile with non-adopters. Non-adoption is more clearly patterned. Ju-
risdictions with established alternative facilitation tools, and those lacking support-
ing administrative conditions, consistently decline to sandbox. Sandbox adoption
is therefore best understood as one instrument choice among several for governing

fintech uncertainty rather than as a measure of innovation friendliness.

Keywords: fintech; regulatory sandboxes; QCA; Europe
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Introduction

Between 2017 and 2024, eleven EU and EEA jurisdictions established fintech reg-
ulatory sandboxes in which firms test financial products with real customers un-
der supervisory monitoring. Nineteen did not. The non-adopters include several
of Europe’s most digitally capable states and largest fintech markets, among them
Germany, the Netherlands, Sweden, Finland, and Estonia. The adopters include
Greece, Hungary, and Slovakia, none of which stands out on conventional measures
of fintech activity or digital government. If sandboxes were simply what innovation-
friendly regulators do under fintech pressure, the European pattern should look very
different. The puzzle addressed here is why supervised regulatory experimentation
was institutionalized in some EU and EFTA countries but not in others facing the
same technologies, the same EU regulatory framework, and often stronger market

pressure.

In policy discourse, sandbox adoption is routinely treated as a marker of regulatory
modernity, and cross-national indices count sandboxes as evidence of innovation
friendliness. Nevertheless, schemes labelled ‘sandbox’ range from supervised live
testing with regulatory waivers to advisory cohort programmes and statutory licens-
ing exemptions, while several non-adopters operate facilitation tools that perform
similar functions without the label. Any explanation of sandbox diffusion must first
decide what is being explained. This paper defines the outcome narrowly, as super-
vised live testing, and treats advisory and statutory-exemption variants as distinct

designs within a typology of innovation-facilitation instruments.

The empirical strategy is a deliberately exploratory crisp-set Qualitative Compara-
tive Analysis (QCA) of thirty EU/EEA countries, combining project coding of sand-
box and innovation-hub arrangements with European Banking Authority payment-

institution data, UN e-government indicators, and population data (Ragin 2008;
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Schneider and Wagemann 2012). QCA suits a medium-N setting in which the out-
come is an institutional choice and plausible explanations are conjunctural rather
than additive. The analysis is disciplined in the sense that it uses a conventional
consistency threshold, reports contradictory configurations rather than suppressing
them, and reads the solutions as descriptive maps of the case landscape rather than
as causal recipes. The two sides of the outcome behave differently. Adoption proves
configurationally heterogeneous. Only the Baltic pair of Latvia and Lithuania forms
a repeated adopter profile, and six of the eleven adopters share their measured profile
with non-adopters. Non-adoption is far better structured. Countries with established
alternative facilitation channels, or without the administrative conditions that make
experimentation attractive, consistently declined to sandbox. A small regression
cross-check confirms that no linear fintech-pressure account fits the data. If any-

thing, adopters are drawn disproportionately from below-median fintech density.

The paper advances two arguments. The first is that structural conditions underde-
termine sandbox adoption. The same national profile is compatible with sandboxing
and with its alternatives, which matches case-study findings that policy entrepreneur-
ship and perceived legal constraints decided the Baltic outcomes (Raudla et al. 2025).
The second is that non-adoption has an institutional logic of its own, an alternative-
instrument equilibrium in which hubs, guidance, and ordinary supervision do the
work a sandbox would otherwise do, rather than being a residual category of regula-
tory conservatism. Separating supervised live testing from advisory, statutory, and
legal-exemption variants is a necessary step towards both arguments, since the label
otherwise conceals the design variation on which they rest, but the step is preparatory
rather than the point. Within the single market, where passporting makes regulatory
access a competitive resource, the relevant question is not whether states support fin-

tech but through which instruments they choose to govern its uncertainty.
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Varieties of Sandboxing

A fintech regulatory sandbox, as understood here, is a formally established scheme
in which firms test innovative financial products, services, or business models with
real customers, for a limited period, under the monitoring of a financial supervi-
sory authority, with or without waivers from specific regulatory requirements. The
definition has two demanding elements, live testing with real market participants
and structured supervisory involvement in the test, and it deliberately excludes ar-
rangements that share the sandbox vocabulary but not this institutional core. The
regulatory politics of authorizing bounded market experiments differ from those of
offering advice or carving out statutory exemptions, because live testing requires the
supervisor to take ownership of controlled risk while advisory and exemption models

do not.

Table 1 organizes the European schemes into five types. The first two, supervisory
live-testing sandboxes and statutory testing spaces, meet the definition and jointly
constitute the outcome studied below. They differ in legal origin. Most European
sandboxes were created by supervisors within existing mandates, while Spain and
Italy anchored live testing in dedicated legislation with inter-authority coordination.
The third type, the advisory cohort sandbox, uses the sandbox label for structured,
thematic advice without live testing, a design of which Ireland’s Innovation Sand-
box Programme (2024) is the European case. The fourth, the statutory exemption,
creates a legal carve-out without any supervised testing process; Switzerland’s 2017
banking-law sandbox, which permits limited deposit-taking without a licence, is of
this kind. The fifth type covers innovation hubs, contact points, and tailor-made
supervisory guidance, which every EU/EEA jurisdiction now operates in some form

and which function as the main facilitation tool in the nineteen non-adopters.

Three boundary decisions follow from the typology and are applied consistently

throughout. Estonia is coded as a non-adopter. The Finantsinspektsioon operates an
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Table 1: A typology of fintech innovation-facilitation instruments in Europe

Type Defining feature Cases (year established)
Supervisory Live testing with real customers Latvia (2017), Denmark (2018),
live-testing sandbox  under supervisory monitoring, Hungary (2018), Lithuania (2018),
created within the supervisor’s Norway (2019), Austria (2020),
mandate Malta (2020), Greece (2021),
Slovakia (2022)
Statutory testing Live testing anchored in Spain (2020), Italy (2021)
space dedicated legislation with
inter-authority coordination
Advisory cohort Sandbox label applied to Ireland (2024)
sandbox structured, cohort-based advice
without live testing or waivers
Statutory Legal carve-out from licensing Switzerland (2017)
exemption requirements without a
supervised testing process
Alternative Innovation hub, contact point, or ~ Remaining 18 EU/EEA
facilitation only tailor-made supervisory guidance jurisdictions, including Estonia,
without a sandbox scheme Finland, Germany, the

Netherlands, and Sweden

Innovation Hub, opened in 2021, whose official material explicitly distinguishes the
hub from a regulatory sandbox, and the Baltic case literature likewise treats Estonia
as the regional non-adopter (Raudla et al. 2025). Ireland is coded as a non-adopter
of live testing despite the sandbox label, because the Central Bank of Ireland’s pro-
gramme is advisory and cohort-based; it enters the analysis as a design variant, not
as an outcome case. Switzerland is retained in the dataset as a statutory-exemption
case but excluded from the main QCA because the fintech-pressure measure derives
from the EU/EEA PSD2 register and is not comparable for a non-EEA jurisdiction.

Country-level coding notes and sources are reported in Appendix D.

Figure 1 shows the timing of the thirteen named schemes. Adoption came in two
loose waves, an early cluster (2017-2019) led by Latvia, Denmark, Hungary, and
Lithuania, and a second cluster (2020-2022) that includes the two statutory testing
spaces. The late arrival of Ireland’s advisory programme, well after the peak of
European sandbox creation, already hints that the label travels more easily than the

live-testing design.
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Sandbox adoption timing

Ireland )
Slovakia d
Italy
Greece
Spain
Malta
@ Advisory/legal partial
Austria
@ Supervised testing
Norway d
Lithuania
Hungary
Denmark
Switzerland
Latvia
2018 2020 2022 2024

Figure 1: Sandbox adoption timing by design type

Explaining Adoption and Non-Adoption

Fintech confronted European supervisors with a common problem. New entrants and
business models promised competition and efficiency while complicating prudential
oversight, consumer protection, and market-integrity enforcement (Arner, Barberis,
and Buckley 2015; Philippon 2017). How supervisors respond to such uncertainty
is not technically determined. Expert communities interpret uncertainty through
professional norms, mandates, and institutional conflicts (James and Quaglia 2023;
Kranke and Yarrow 2019), and fintech regulation in particular varies with state
capacities, financial-sector structures, and the platform dynamics of the sector it-
self (Langley and Leyshon 2021, 2023). Evaluation research suggests sandboxes can
deliver real benefits. Participation in the UK sandbox improved firms’ access to

funding, plausibly by reducing information asymmetries (Cornelli et al. 2024), and
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cross-national work documents widespread but uneven diffusion driven by regulatory
capacity and market development (Markellos et al. 2024). What that literature does
not explain is why jurisdictions with similar capacity and exposure chose different
instruments. The Baltic states illustrate the point sharply. Three small, digitally
ambitious neighbours produced two sandboxes and one deliberate non-adoption, an
outcome that case research attributes to policy entrepreneurs, diffusion, and per-
ceived legal constraints rather than to structural differences (Raudla et al. 2024,
2025).

Building on this literature, four expectations guide the analysis; each is stated with
the conditions meant to capture it, and Table 2 records what the proxies can and

cannot measure.

E1 (jurisdictional positioning). Small jurisdictions competing for mobile financial
activity within the single market have the strongest incentives to adopt visible reg-
ulatory instruments that signal accessible, credible supervision, the more so where
fintech firms are already present and the state has administrative capacity to run
a testing scheme. The expected adopter profile combines small-state status with
fintech pressure and digital capacity. Within the EU, where passporting turns na-
tional authorization into market-wide access, this is competition through credible

supervision rather than deregulation.

E2 (supervisory learning). High-capacity supervisors may adopt sandboxes as learn-
ing instruments that give controlled access to information about emerging business
models before risks scale. This pathway does not require intense market pressure. It
should appear as digital capacity combined with prior innovation-facilitation engage-

ment, with fintech pressure irrelevant or absent.

E3 (institutional translation). In post-socialist dependent market economies (Nolke
and Vliegenthart 2009), fintech policy can serve as a modernization signal and a

catch-up device. Dependent integration alone should not be expected to produce

10
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adoption. Post-socialist trajectories differ considerably (Bohle and Greskovits 2012),
and the same structural position can support reliance on EU templates, partial or non-
supervisory testing arrangements, or a judgement that ordinary regulation suffices.
The expectation is therefore conditional, in that the DME condition should matter

only in combination with enabling conditions such as prior hubs or digital capacity.

E4 (alternative-instrument equilibrium, non-adoption). Non-adoption is expected
to be patterned rather than residual. Where established hubs, contact points, or
ordinary supervisory dialogue already reduce uncertainty, or where demand and ad-
ministrative capacity are limited, a sandbox adds little and may raise equal-treatment
concerns. High-capacity jurisdictions in particular can absorb facilitation into ordi-

nary supervision, so capacity should appear on both sides of the outcome.

A fifth and simpler hypothesis common in the diffusion literature, that adoption
tracks fintech market pressure, is retained as a baseline to be tested rather than

assumed.

Table 2: Mechanisms, expected configurations, and proxy limitations

Mechanism Expected configuration Condition(s) Main proxy limitation
El: Small state with fintech SMALL, PSD2 register covers payment,
Jurisdictional presence and FINTECH, e-money, and
positioning administrative capacity DIGICAP account-information entities
only; the 6-million population
cut-off is conventional
E2: Supervisory Digital capacity and prior =~ DIGICAP, EGDI measures e-government
learning facilitation engagement, HUB readiness, not financial
without requiring fintech supervisory capacity; hub
pressure timing captures formal, not
informal, engagement
E3: Institutional Post-socialist dependent DME (with Broad DME coding groups
translation integration combined with  HUB or Baltic and Southeast
enabling conditions DIGICAP) European trajectories that
differ in financial positioning
E4: Alternative- Established hubs or high HUB, Hub coding does not measure

instrument
equilibrium

capacity without a
sandbox; or absence of
enabling conditions

DIGICAP (for
non-adoption)

the intensity or quality of
alternative facilitation

11
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Data and Methods

The analysis covers the thirty EU/EEA jurisdictions, the EU-27 plus Iceland, Liecht-
enstein, and Norway, for which the PSD2-based fintech measure is comparable;
Switzerland is discussed qualitatively. The outcome, SANDBOX is supervised live-
testing sandbox adoption by the end of 2024 as defined in the typology, which yields
eleven adopters among the thirty cases. Outcome coding was reviewed against of-
ficial supervisor sources and the secondary literature, and the two recodes relative
to the original project file (Estonia and, for the live-testing outcome, Ireland) are

documented in Appendix D.

Five conditions are used, each calibrated as a crisp set. FINTECH captures fin-
tech pressure through PSD2 payment, e-money, and account-information entities
per million residents, from the European Banking Authority register extraction (Eu-
ropean Banking Authority 2026), dichotomized at the sample median. DIGICAP
captures digital state capacity through the 2024 UN E-Government Development
Index (United Nations Department of Economic and Social Affairs 2024), also at
the sample median, a relative threshold in an already high-capacity region. SMALL
codes populations at or below six million (Bank 2024). HUB (EARLY HUB in
the replication files) codes whether an innovation hub existed by 2018, before most
sandbox adoptions, capturing prior facilitation infrastructure. DME codes broad
post-socialist dependent market integration, with the Baltic cases retained in the
broad coding but discussed separately (Nolke and Vliegenthart 2009). Calibration

rules are reported in Table 3 and the full case-level memberships in Appendix A.

Two methodological choices require justification. The first concerns calibration.
Crisp sets are used in the main analysis for three reasons. The outcome is a discrete
institutional choice, two of the five conditions (early hub presence and DME status)
are dichotomous by construction, and the remaining proxies are not measured pre-

cisely enough to defend fine-grained fuzzy membership scores. Crisp calibration also

12
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Table 3: Calibration of the QCA conditions

Condition = Threshold Membership rule

FINTECH 10.5 1 if PSD2 entities per million are at or above the
EU/EEA sample median

DIGICAP  0.879 1 if EGDI 2024 is at or above the EU/EEA
sample median

SMALL 6 1 if population is at or below 6 million

HUB 2018 1 if an innovation hub existed by 2018

DME 1 1 if coded as broad post-socialist dependent

market economy

keeps every coding decision auditable at the case level. Fuzzy-set calibrations of the
three quasi-continuous conditions (fintech density, digital capacity, and population)
are nonetheless constructed in the replication scripts through direct calibration, and
they are reserved for robustness analysis rather than used in the main models, since
a fuzzy analysis of a binary outcome with two dichotomous conditions would add
apparent precision without changing the set-theoretic structure of the evidence. The
second choice concerns minimization. Truth tables for adoption and non-adoption
are minimized at a 0.75 consistency threshold with no logical remainders included,
so the solutions summarize only observed configurations (Schneider and Wagemann
2012; Dusa 2019). Contradictory configurations, meaning identical measured profiles
that contain both adopters and non-adopters, are reported and interpreted rather
than resolved by threshold manipulation. With proxies of this kind they are in-
formative, because they mark where structural conditions stop discriminating and
case-level evidence must take over. The solutions should accordingly be read as a

disciplined map of the case landscape rather than as causal recipes.

The proxies have known limits, summarized in Table 2. PSD2 density measures the
regulated payments sector rather than venture funding, crypto activity, or start-up
density. EGDI measures government digitalization rather than supervisory sophisti-
cation. Hub timing measures formal infrastructure. The DME family is historically
grounded but broad. These limits are one reason the exploratory framing is appro-

priate.

13
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Results

No single condition explains adoption

No condition comes close to necessity or sufficiency for adoption. The highest neces-
sity consistencies, at 0.64, belong to digital capacity, early hub presence, the absence
of above-median fintech density, and the absence of DME status, and all fall far be-
low conventional benchmarks (full diagnostics in Appendix B). The fintech-pressure
baseline fails most clearly. Only four of the eleven adopters (Latvia, Lithuania,
Malta, and Denmark) have above-median PSD2 density, while high-density jurisdic-
tions such as Luxembourg, Cyprus, Liechtenstein, the Netherlands, and Sweden did
not adopt. Whatever sandboxes are, in Europe they are not a mechanical response

to fintech market pressure.

Figure 2 displays the calibrated memberships. The adopter set is visibly heteroge-
neous, containing the full-profile Baltic pair, small high-capacity Nordic states, two
large statutory cases, and three adopters (Greece, Hungary, Slovakia) with mostly
negative memberships. The absence of a common adopter profile is itself the first

substantive finding.

One robust adoption configuration and much unexplained

ground

Minimizing the adoption truth table at the 0.75 threshold yields four perfectly con-

sistent terms:

14
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QCA condition calibration and sandbox adoption
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Figure 2: Condition memberships and the live-testing outcome
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SANDBOX « FINTECH - DIGICAP - SMALL - HUB - DME

(Latvia, Lithuania)
+ fintech - DIGICAP - SMALL - hub - dme (Norway)
(
(

+ fintech - digicap - small - HUB - DME Hungary)

+ fintech - digicap - small - hub - dme Greece)

where upper case indicates presence and lower case absence of a condition. Solution
consistency is 1.000 but raw coverage is only 0.455, so the solution accounts for five
of the eleven adopters (Table 4). The gap between the two figures should be read
at face value. At a conventional threshold the data support exactly one repeated
adoption configuration, the Baltic pair, together with three single-case rows that

should not carry generalizing weight.

Table 4: Adoption solution terms (consistency threshold 0.75, conservative solution)

Configuration Cases Consistency Raw coverage
FINTECH * DIGICAP * Latvia; Lithuania  1.000 0.182
SMALL * HUB * DME

fintech * DIGICAP * SMALL * Norway 1.000 0.091

hub * dme

fintech * digicap * small * hub *  Greece 1.000 0.091

dme

fintech * digicap * small * HUB Hungary 1.000 0.091

* DME

Note: Upper case indicates presence, lower case absence. Overall solution consis-

tency 1.000; coverage 0.455. HUB denotes an innovation hub established by 2018.

The Baltic term gives the clearest joint support to E1 and E3. Latvia and Lithuania
combine every condition, including dependent digital integration, and are the only
cases to do so. The configuration matches the positioning account of small jurisdic-
tions converting credible supervision into a competitive asset, but the Baltic case
literature shows the profile was permissive rather than determining. Estonia shares
almost all of it (see below), and the actual decisions turned on policy entrepreneurs

and perceptions of legal room (Raudla et al. 2025). Norway fits E2 in its purest form,
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as a small, high-capacity supervisor that adopted a sandbox without above-median
fintech density and without a prior hub, which suggests controlled learning rather
than market response. Hungary, an early adopter (2018) whose central bank has pur-
sued a visibly entrepreneurial innovation agenda, is consistent with the translation
logic of E3, since it combines DME status with an early hub. Greece is the limiting
case. Its row is defined by the absence of every condition, which says only that the
available structural proxies do not capture whatever drove the Bank of Greece’s 2021
adoption. Post-crisis supervisory modernization is plausible, but that is a matter for

process evidence rather than for this design.

Contradictory configurations

Six adopters (Austria, Denmark, Italy, Malta, Slovakia, and Spain) are not covered by
the solution because each sits in a configuration also occupied by non-adopters. Table
5 lists these contradictory rows, which carry much of the comparative information

in the data.

Table 5: Contradictory configurations: identical measured profiles with divergent

outcomes

Configuration Adopters Non-adopters Consistency
fintech * DIGICAP * small Austria, Spain Germany 0.67
* HUB * dme

fintech * digicap * SMALL *  Slovakia Slovenia 0.50
hub * DME

FINTECH * DIGICAP * Denmark Iceland 0.50
SMALL * hub * dme

FINTECH * DIGICAP * Malta Finland, Ireland 0.33
SMALL * HUB * dme

fintech * digicap * small * Ttaly Belgium, France, 0.25
HUB * dme Portugal

Three of these rows repay case-level attention. The high-capacity early-hub row

containing Austria, Spain, and Germany speaks directly to E2 and its limits. The

17
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same supervisory-learning profile produced a supervisor-run sandbox in Austria, a
statutory testing space in Spain, and a deliberate contact-point model in Germany,
where BaFin has consistently argued that ordinary supervision provides equivalent
guidance. Capacity evidently enables experimentation without requiring it. The full
small-state profile without DME, shared by Malta, Finland, and Ireland, makes the
same point for E1. Malta institutionalized live testing, Finland retained its hub-
based model, and Ireland adopted the sandbox label without the live-testing design,
so small-state competitive incentives are compatible with at least three different
instrument choices. Finally, the early-hub-only row, in which Italy stands against
Belgium, France, and Portugal, isolates what is distinctive about the Italian case.
Among FEurope’s larger hub-operating states, only Italy legislated a sandbox, embed-
ding it in a national fintech statute and an inter-authority committee, a statutory
route that bypassed the supervisory-discretion equilibrium in which the other three

remained.

The remaining contradictions counsel caution rather than interpretation. Denmark
against Iceland (small, fintech-dense, high-capacity, no early hub) and Slovakia
against Slovenia (small DME states) are single-case contrasts on which the design
cannot adjudicate, and Denmark’s F'T Lab and Slovakia’s 2022 adoption need pro-
cess evidence, as does Greece. What the contradictory rows collectively establish
is nonetheless robust. For most of the adopter set, measured structural conditions

underdetermine the outcome.

The sharpest minimal contrast in the data involves a consistent row rather than a
contradictory one. Estonia differs from Latvia and Lithuania on exactly one mea-
sured condition, since its innovation hub arrived in 2021 rather than by 2018, yet
the substantive difference is a deliberate institutional choice. The Estonian super-
visor built a communication-based hub and explicitly declined the sandbox model.
Measured conditions place Estonia next to the Baltic adopters, while the case evi-

dence shows the divergence ran through actors and legal interpretation (Raudla et al.

18
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2025). Estonia is thus the strongest single argument against equating digital-state

capacity with sandbox adoption.

Non-adoption is better structured than adoption

Minimizing the non-adoption truth table at the same 0.75 threshold produces a
markedly stronger solution, with consistency 0.933 and coverage 0.737, covering four-

teen of the nineteen non-adopters (Table 6).

Table 6: Non-adoption solution terms (consistency threshold 0.75, conservative solu-

tion)
Configuration Covered cases Deviant case Consistency Raw coverage
FINTECH * digicap * Cyprus; - 1.000 0.158
SMALL * dme Luxembourg;

Liechtenstein

FINTECH * digicap * Czechia; Poland - 1.000 0.105
small * DME
digicap * small * hub * Bulgaria; Czechia; - 1.000 0.158
DME Romania
DIGICAP * SMALL * Croatia; Estonia - 1.000 0.105
hub * DME
fintech * digicap * small *  Belgium; France; Italy 0.750 0.158
HUB * dme Portugal
FINTECH * DIGICAP * Netherlands; - 1.000 0.105
small * HUB * dme Sweden
Note: Overall solution consistency 0.933; coverage 0.737. Italy is the only deviant case, dis-

cussed in the text.

The terms describe recognizably different non-adoption logics, supporting E4. One is
the alternative-instrument equilibrium of large, high-capacity fintech markets. The
Netherlands and Sweden combine above-median fintech density, high digital capacity,
and early hubs, and channel facilitation through tailor-made supervision and inno-
vation hubs rather than testing schemes. A related term captures established hub
models in Belgium, France, and Portugal, with Italy as the solution’s only deviant

case, its statutory sandbox cutting against an otherwise stable hub equilibrium. A
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second logic concerns financial centres. Luxembourg, Cyprus, and Liechtenstein host
dense regulated payment sectors yet rely on licensing and guidance, a reminder that
jurisdictional competition does not require a sandbox and a caution against strong
readings of E1. The remaining terms cover the post-socialist cases outside the Baltic
profile, namely Czechia, Poland, Bulgaria, Romania, Croatia, and Estonia. These
are not cases of regulatory inaction. Poland’s supervisor operates an innovation hub
and a virtual testing environment while its sandbox project has remained suspended,
and Czechia combines a central-bank contact point with an agency-run testing pro-
gramme launched in 2024, which sits outside the supervisory live-testing definition
used here. The pattern supports the conditional reading of E3. Dependent mar-
ket integration without the Baltic enabling conditions has so far gone together with
hubs and partial or non-supervisory arrangements rather than with supervised live

testing.

The five uncovered non-adopters (Germany, Finland, Iceland, Ireland, and Slove-
nia) all sit in the contradictory rows of Table 5, so they are structurally indistin-
guishable from adopters within the measured space. Germany and Finland are the
paradigmatic high-capacity non-adopters, with measured profiles resembling those
of Austria, Spain, or Malta, and their non-adoption is an instrument choice rather
than a capacity constraint. The asymmetry between the two solutions is the paper’s
central empirical result. The conditions that fail to predict who sandboxes succeed

considerably better at describing who does not.

Robustness

The results are not artefacts of the outcome boundary or the threshold. Broaden-
ing the outcome to the inclusive coding, which adds Ireland’s advisory programme,
leaves the adoption solution terms unchanged at the 0.75 threshold, since Ireland

joins the already contradictory row it shares with Malta and Finland, and it leaves
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the non-adoption terms identical. Raising the non-adoption threshold to 0.80 re-
moves only the hub-equilibrium term containing the Italian deviant and yields a
perfectly consistent five-term solution covering eleven non-adopters. Lowering the
adoption threshold to two-thirds, as an earlier version of this analysis did, adds the
row containing Austria and Spain with Germany as a deviant and lifts coverage to
0.64, at the cost of admitting exactly the contradictions Table 5 reports. The sub-
stantive reading is unchanged and the stricter threshold is retained. Only seventeen
of thirty-two possible configurations are observed, so limited diversity is substantial

and no counterfactual minimization is attempted.

A Regression Cross-Check

A small regression exercise checks whether the configurational reading misses a sim-
ple additive pattern. With thirty cases and eleven positives it is descriptive only,
and full tables are reported in Appendix C. A logit of adoption on standardized log
fintech density, standardized digital capacity, and the small-state, early-hub, and
DME indicators finds no reliable additive association. The fintech coefficient is neg-
ative (log-odds —0.80, standard error 0.59), digital capacity is essentially zero, and
small-state status has the largest but highly imprecise positive coefficient (Figure 3).
A linear probability version explains under a tenth of the outcome variance. The
model’s classification errors point in the same direction, since it misses eight of the
eleven adopters and falsely predicts adoption for Ireland, Germany, Finland, Slovenia,
and Croatia, precisely the cases the QCA identifies as structurally indistinguishable
from adopters. The cross-check thus reinforces rather than rivals the configurational
account. No linear structural story fits, and the fintech-pressure baseline can be set

aside.
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Figure 3: Logit coefficients for the adoption cross-check

Conclusion

This paper asked why some EU and EFTA countries adopt fintech regulatory sand-
boxes while others rely on alternative facilitation tools. Answering the question
required separating supervised live testing from advisory programmes, statutory ex-
emptions, and innovation hubs, but the analytical weight lies in what the comparison
then shows. Two findings stand out. The first is that structural conditions under-
determine adoption. No condition is necessary or sufficient, adopters are drawn
disproportionately from below-median regulated fintech density, and only the Lat-
vian and Lithuanian profile recurs. Most adopters share their measured profile with
non-adopters, and the decisive differences, Estonia against its Baltic neighbours, Ger-
many against Austria and Spain, Finland and Ireland against Malta, ran through in-
strument choice rather than structural endowment. The second is that non-adoption
has a well-structured institutional logic of its own. High-capacity markets absorb

facilitation into hubs and ordinary supervision, financial centres rely on licensing
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and guidance, and post-socialist jurisdictions outside the Baltic profile have so far
combined hubs with partial or non-supervisory testing arrangements rather than

supervised live testing.

These claims are bounded. Crisp sets, imperfect proxies, and substantial limited
diversity mean the solutions describe the case landscape rather than establish causal
recipes, and the single-case adoption rows, Greece, Hungary, and to a lesser extent
Slovakia and Denmark, require process evidence that cross-national conditions can-
not supply. The measurement agenda follows directly. Supervisory capacity should
be measured more directly than through e-government indices, and fintech pressure

through broader indicators than the PSD2 register.

The findings nonetheless carry implications beyond the sandbox debate. Within the
single market, national innovation-facilitation instruments are positional goods. Pass-
porting converts one member state’s testing regime into market-wide access, which is
why small jurisdictions loom large among adopters and why the label spreads faster
than the design. Reading sandbox counts as rankings of regulatory modernity mis-
takes an instrument choice for a capability. The European sandbox map is better
read as a record of how differently situated supervisors chose to govern the same
uncertainty, some through bounded experiments and most through dialogue and or-
dinary supervision. Explaining that choice requires attending to the actors and legal

interpretations that turned similar structural positions into different institutions.
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Appendix

Appendix A: Case-Level Calibration

Table 7: Case-level crisp memberships (main QCA sample, n = 30)

Country Live-testing sandbox  Inclusive coding FINTECH DIGICAP SMALL HUB DME
Austria 1 1 0 1 0 1 0
Denmark 1 1 1 1 1 0 0
Greece 1 1 0 0 0 0 0
Hungary 1 1 0 0 0 1 1
Italy 1 1 0 0 0 1 0
Latvia 1 1 1 1 1 1 1
Lithuania 1 1 1 1 1 1 1
Malta 1 1 1 1 1 1 0
Norway 1 1 0 1 1 0 0
Slovakia 1 1 0 0 1 0 1
Spain 1 1 0 1 0 1 0
Belgium 0 0 0 0 0 1 0
Bulgaria 0 0 0 0 0 0 1
Croatia 0 0 0 1 1 0 1
Cyprus 0 0 1 0 1 1 0
Czechia 0 0 1 0 0 0 1
Estonia 0 0 1 1 1 0 1
Finland 0 0 1 1 1 1 0
France 0 0 0 0 0 1 0
Germany 0 0 0 1 0 1 0
Iceland 0 0 1 1 1 0 0
Ireland 0 1 1 1 1 1 0
Liechtenstein 0 0 1 0 1 1 0
Luxembourg 0 0 1 0 1 0 0
Netherlands 0 0 1 1 0 1 0
Poland 0 0 1 0 0 1 1
Portugal 0 0 0 0 0 1 0
Romania 0 0 0 0 0 0 1
Slovenia 0 0 0 0 1 0 1
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Table 7: Case-level crisp memberships (main QCA sample, n = 30) (continued)

Country Live-testing sandbox  Inclusive coding FINTECH DIGICAP SMALL HUB DME

Sweden 0 0 1 1 0 1 0

Switzerland (statutory exemption, 2017) is excluded from the QCA sample because
PSD2 density is not comparable outside the EU/EEA.

Appendix B: Truth Table and Necessity Diagnostics

Table 8: Observed truth table for the live-testing outcome

FINTECH DIGICAP SMALL HUB DME n Adopters Consistency Cases

0 1 1 1.00 Greece
0 0.00 Bulgaria; Romania
0 4 1 0.25 Belgium; France; Italy;
Portugal
0 0 0 1 1 1 1 1.00 Hungary
0 0 1 0 1 2 1 0.50 Slovakia; Slovenia
0 1 0 1 0 3 2  0.67 Austria; Germany; Spain
0 1 1 0 0 1 1 1.00 Norway
0 1 1 0 1 1 0 0.00 Croatia
1 0 0 0 1 1 0 0.00 Czechia
1 0 0 1 1 1 0 0.00 Poland
1 0 1 0 0 1 0 0.00 Luxembourg
1 0 1 1 0 2 0 0.00 Cyprus; Liechtenstein
1 1 0 1 0o 2 0 0.00 Netherlands; Sweden
1 1 1 0 0 2 1 0.50 Denmark; Iceland
1 1 1 0 1 1 0 0.00 Estonia
1 1 1 1 0 1 0.33 Finland; Ireland; Malta
1 1 1 1 1 2 2 1.00 Latvia; Lithuania
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Table 9: Necessity diagnostics for adoption and non-adoption

Condition Consistency (adoption)  Coverage (adoption)  Consistency (non-adoption)  Coverage (non-adoption)
FINTECH 0.364 0.267 0.579 0.733
~FINTECH 0.636 0.467 0.421 0.533
DIGICAP 0.636 0.467 0.421 0.533
~DIGICAP  0.364 0.267 0.579 0.733
SMALL 0.545 0.400 0.474 0.600
~SMALL 0.455 0.333 0.526 0.667
HUB 0.636 0.389 0.579 0.611
~HUB 0.364 0.333 0.421 0.667
DME 0.364 0.364 0.368 0.636
~DME 0.636 0.368 0.632 0.632

Appendix C: Regression Detail

Table 10: Logit models for the live-testing outcome (n = 30)

Model Term Log-odds  Std. error  Odds ratio p value
Fintech pressure (log, std.) -0.593 0.532 0.55 0.266

Logit core  pyioital capacity (std.) 0.051 0.417 1.05 0.902
Small state 0.935 1.025 2.55 0.362
Fintech pressure (log, std.) -0.796 0.587 0.45 0.175

Logit full Digital capacity (std.) 0.023 0.479 1.02 0.962
Small state 1.458 1.236 4.30 0.238
Early innovation hub 0.921 0.997 2.51 0.355
DME 0.161 0.993 1.17 0.871

The linear probability version of the full model has an R-squared of 0.076. Classified

at a 0.5 threshold, the full logit correctly identifies three of eleven adopters (Slo-

vakia, Latvia, Austria) and falsely predicts adoption for Ireland, Slovenia, Croatia,

Germany, and Finland.

Appendix D: Country Coding Notes
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Table 11: Reviewed sandbox coding notes

Country Incl. Live Status Note

Austria 1 1  active Formal FMA sandbox. Direct fetch was
supervisory blocked by Cloudflare, but the official
sandbox page and project coding agree.

Belgium 0 0  alternative Coded as innovation hub or contact-point
innovation hub model rather than sandbox adoption.

Bulgaria 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

Croatia 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

Cyprus 0 0  alternative High PSD2 density but no verified
innovation hub dedicated fintech regulatory sandbox in

the working coding.

Czechia 0 0 alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

Denmark 1 1 active Formal Danish FSA FT Lab sandbox in
supervisory the project coding.
sandbox

Estonia 0 0  innovation hub Recoded from the original TRUE value.
only / recoded Official material describes an Innovation

Hub opened in 2021 and distinguishes the
hub from a regulatory sandbox; Raudla et
al. also treat Estonia as a Baltic

non-adopter in the sandbox comparison.

Finland 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

France 0 0 alternative Coded as innovation hub or regulatory
innovation hub guidance rather than sandbox adoption.

Germany 0 0 alternative Coded as contact-point/guidance model
innovation hub rather than sandbox adoption.

Greece 1 1  active Formal Bank of Greece sandbox in the
supervisory project coding.
sandbox

Hungary 1 1 active Official MNB page describes real-client
supervisory testing, a limited test period, cooperative
sandbox monitoring, and possible exemptions.

Ireland 1 0  advisory cohort Central Bank of Ireland programme is
sandbox cohort-based and explicitly called an

Innovation Sandbox; coded as adoption,
but not as a waiver-based

supervised-testing sandbox.

27




Understanding Fintech
Sandboxes in Europe

Table 11: Reviewed sandbox coding notes (continued)

Country Incl. Live Status Note

Italy 1 1 active Official Bank of Italy page describes a
supervisory controlled testing environment with
sandbox supervisory liaison and possible waivers.

Latvia 1 1 active Formal sandbox/advice model in the
supervisory project coding and Baltic sandbox
sandbox literature.

Lithuania 1 1 active Formal Bank of Lithuania regulatory
supervisory sandbox in the project coding and Baltic
sandbox sandbox literature.

Luxembourg 0 0  alternative Coded as innovation hub or guidance
innovation hub model rather than sandbox adoption.

Malta 1 1 sandbox / MFSA sandbox retained from project
activity to coding; current operational intensity
verify should be rechecked before submission.

Netherlands 0 0 tailor-made The Netherlands has been associated with
supervision / tailor-made supervision and
partial innovation-hub support, but this is
alternative treated as an alternative facilitation tool

rather than a dedicated sandbox outcome.

Poland 0 0 alternative Coded as non-adoption because the
innovation hub relevant arrangements are treated as
/ virtual innovation hub or virtual/testing
sandbox infrastructure rather than a regulatory
sandbox.
Portugal 0 0  alternative Portugal FinLab-style engagement is
innovation hub treated as an alternative

innovation-facilitation tool rather than

sandbox adoption.

Romania 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

Slovakia 1 1 active NBS regulatory sandbox retained from
supervisory project coding.
sandbox

Slovenia 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.

Spain 1 1 active statutory Spain’s controlled testing space is treated
testing space as sandbox adoption under Law 7/2020.

Sweden 0 0  alternative Coded as innovation center/contact-point
innovation hub model rather than sandbox adoption.

Iceland 0 0  alternative Coded as innovation hub or supervisory
innovation hub dialogue rather than sandbox adoption.
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Table 11: Reviewed sandbox coding notes (continued)

Country Incl. Live Status Note

Liechtenstein 0 0  alternative Coded as non-adoption because the
guidance / available framework is not treated as a
blockchain dedicated fintech regulatory sandbox.
framework

Norway 1 1 active Formal Finanstilsynet regulatory sandbox
supervisory retained from project coding.
sandbox

Switzerland 1 0  statutory legal Coded as adoption in the inclusive
sandbox / outcome because Swiss law created a
partial sandbox-like exemption; not coded as

supervised testing and excluded from
PSD2-based QCA because Switzerland is
outside the EU/EEA PSD2 register.

The column Incl. reports the inclusive adoption coding and the column Live the
supervised live-testing outcome used in the QCA. Czechia’s agency-run testing pro-
gramme, launched in 2024 outside the financial supervisor, and Poland’s virtual
testing environment postdate or fall outside the supervisory live-testing definition

and leave the coding unchanged.
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