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ABSTRACT

Regulatory sandboxes have emerged as a favored instrument for governing artificial intelligence,
with initiatives underway across the European Union, Brazil, Singapore, the United Kingdom,
and several U.S. jurisdictions. This paper does not challenge their value as such. At their best,
sandboxes represent exactly the kind of iterative, stakeholder-engaged governance that rapidly
evolving technologies require. The concern raised here is that sandboxes are at risk of becoming
a reflexive institutional default, potentially adopted as a signal of innovation-friendliness rather
than as the result of deliberate regulatory choice.

This paper examines the structural conditions under which sandboxes genuinely deliver and
when they do not. It maps alternative experimental tools, including innovation hubs, roundtables,
and sunset clauses, showing that for many objectives regulators attribute to sandboxes, less
resource-intensive instruments achieve comparable outcomes with greater reach and democratic
accountability. Rather than advocating against sandbox use, this paper identifies their appropriate
scope and limitations while generating specific recommendations for when they represent the
optimal choice versus when alternative tools would prove more effective. It presents decision-
making frameworks to help regulators choose among experimental approaches based on
technology characteristics, regulatory objectives, and institutional capacity. Regulatory
innovation does not always require complex institutional arrangements, and this paper provides
policymakers with evidence-based guidance for choosing among experimental regulatory tools,
ultimately promoting more effective and efficient approaches to Al governance.
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l. Introduction

Regulatory sandboxes have emerged as a preferred solution for addressing the challenges of
traditional regulatory frameworks when applied to new technologies, particularly artificial
intelligence (AI). The European Union Al Act imposed on EU Member States the obligation to
establish at least one Al regulatory sandbox by August 2026.! In the United States, the Texas Al
Governance Act established a 36-month regulatory sandbox to test and deploy Al systems,? and
similar proposals are taking place at the federal level.® In Brazil, the Brazilian Data Protection
Agency is conducting a regulatory sandbox focused on applications that use personal data.*
However, this enthusiasm may be misplaced. Regulatory sandboxes are only one among other
tools to allow for experimentation and closer insight from regulators.

This paper questions whether regulatory sandboxes truly deliver on their promises and proposes
new pathways for regulators to incorporate agile decision-making. Additionally, it investigates
how sandboxes often create bureaucratic overhead while not necessarily solving the regulatory
challenges they claim to resolve. The model of relaxing certain regulations to allow for new
products to be developed is misguided and increasingly in disuse, especially in high-risk
scenarios.

Current regulatory sandbox literature focuses on perceived benefits, but few undertake
systematic analysis of risks and lost opportunities.’ These include regulatory capture risks when
industry participants gain privileged access to regulators; democratic deficits when policy
development occurs behind closed doors; and administrative inefficiency when bureaucratic
processes multiply rather than streamline. By creating special zones for “innovative” companies,
this tool implicitly assumes that lax regulation is necessary for emerging technology to thrive,
potentially weakening broader (and smarter) regulatory frameworks.

! Regulation (EU) 2024/1689 of the European Parliament and of the Council of 13 June 2024 Laying Down
Harmonised Rules on Artificial Intelligence and Amending Certain Union Legislative Acts, 2024 O.J. (L 1689) 1
[hereinafter EU Al Act], art. 57.

2 Tex. H.B. 149, 89th Leg., Reg. Sess. (2025) (C.S.H.B.), named as “Responsible Artificial Intelligence Governance
Act.”

3 Press Release, Sen. Ted Cruz, Sen. Cruz Unveils Al Policy Framework to Strengthen American Al Leadership
(Sept. 10, 2025), https://www.commerce.senate.gov/2025/9/sen-cruz-unveils-ai-policy-framework-to-strengthen-
american-ai-leadership [https://perma.cc/NF9B-DHAIJ].

4 Press Release, Autoridade Nacional de Protecdo de Dados, ANPD Publica Edital para Participagdo em Sandbox
Regulatorio Experimental em Inteligéncia Artificial (June 27, 2025), https://www.gov.br/anpd/pt-
br/assuntos/noticias/publicado-edital-para-participacao-em-sandbox-regulatorio-em-inteligencia-artificial
[https://perma.cc/B4LY-CTT7].

5 For more critical undertakings, see Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’1 L. 667
(2025); Hillary J. Allen, Regulatory Sandboxes, 87 Geo. Wash. L. Rev. 579 (2019). See also Hannah Ruschemeier,
Thinking Outside the Box? Regulatory Sandboxes as a Tool for AI Regulation, in Bridging the Gap Between Al and
Reality 318 (B. Steffen ed., Springer Nature Switz. 2025); Tamas Buocz, Sabine Pfotenhauer & Ilan Eisenberger,
Regulatory Sandboxes in the Al Act: Reconciling Innovation and Safety?, 15 Law, Innovation & Tech. 357 (2023).
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The paper will address three core questions: First, under what circumstances do regulatory
sandboxes provide genuine value over alternative approaches? Second, what are the opportunity
costs of choosing sandboxes over other experimental regulatory tools? Third, how can regulators
achieve the stated benefits through less bureaucratic means?

The paper draws on a critical comparative assessment of sandbox initiatives in Spain, Brazil,
Singapore, and the United Kingdom. Rather than a systematic case study analysis, these four
jurisdictions serve as illustrative reference points. A deeper empirical examination of
documented outcomes across these jurisdictions, including analysis of stated objectives versus
achieved results and stakeholder participation structures, is reserved for subsequent work after
the sandboxes are concluded.

This research builds on responsive regulation theory while challenging its application to sandbox
contexts. While Ayres and Braithwaite’s responsive regulation framework emphasizes regulatory
flexibility and stakeholder engagement,® it does not necessarily require sandbox structures. The
study applies “smart regulation” principles that emphasize achieving regulatory objectives
through the most efficient means possible.

Regulatory sandboxes require extensive application processes and complex governance
structures. Sandbox learnings often fail to translate into broader regulatory improvements, with
insights rarely informing general regulatory frameworks. Participation bias emerges as sandbox
participants typically represent well-resourced organizations, potentially excluding smaller
innovators and affected communities.

These limitations point toward alternative regulatory approaches that achieve sandbox-like
benefits with greater efficiency. Regulators can adjust enforcement priorities based on emerging
technology characteristics through adaptive enforcement strategies. Regular stakeholder
consultations and technical advisory committees can reduce information asymmetries more
democratically than closed sandbox environments.

The paper is structured as follows. Section II provides background and context, tracing the
emergence of regulatory sandboxes in the financial sector and situating the current enthusiasm
for the tool within the broader debate on regulation and innovation in Al governance. It
introduces the four jurisdictions addressed throughout the paper (Spain, Brazil, Singapore, and
the United Kingdom) and outlines the key definitions and typologies that inform the analysis.
Section III examines the principal benefits attributed to regulatory sandboxes from a regulator’s
perspective, including regulatory learning, agility, stakeholder participation, and the signaling of
commitment to innovation, while beginning to probe the gap between these promises and their

® Jan Ayres & John Braithwaite, Responsive Regulation: Transcending the Deregulation Debate (Oxford Univ.
Press 1992).
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realization in practice. Section IV then turns to the transaction costs and implementation
challenges that regulators face when operationalizing a sandbox, addressing capacity and
expertise constraints, firm-side participation barriers, accountability risks, and the question of
whether the costs are proportionate to the benefits. Section V maps the spectrum of alternative
experimental regulatory tools available to regulators—including innovation hubs, help desks, or
structured dialogue and participation—and shows that for many objectives attributed to
sandboxes, less resource-intensive instruments achieve comparable or superior outcomes.
Section VI presents a decision framework to help regulators assess whether a sandbox is
genuinely warranted before committing to one, and Section VII proposes an evaluation
framework for ensuring that sandboxes, where chosen, contribute meaningfully to the broader
regulatory environment rather than functioning as a compliance service for participating firms.
The conclusion argues that what Al governance needs is not necessarily fewer sandboxes, but
more rigorous use, monitoring, and evaluation of sandboxes and of the full range of experimental
regulatory instruments in the regulators’ toolkit.

Il.  Background and context

Since the first regulatory sandbox in the financial sector rolled out in 2016,” much expectation
has been put into this regulatory tool. When it comes to emerging technology, and particularly
Al, the heated debate around the argued irreconcilable regulation and innovation have rushed
regulators to find tools capable of promoting some reconciliation. Although it has been
extensively argued that there is no such dichotomy between regulation and innovation,®
regulatory sandboxes seem to have stood out as promising. One evidence of that is the EU Al
Act requirement for member states to roll out at least one sandbox by August 2026.

But when it comes to experimentation policy, it is important to highlight from the outset that a
regulatory sandbox is just one tool among many.’ When it comes to experimental regulation, it is
unclear why the regulatory sandbox per se has received more attention than the other ones. One
hypothesis is that from the outset it proposes a waiver or modification, which could be attractive
for businesses fearing burdensome regulatory rules (although that argument might be an over-
expectation, as we will see below).

A second important note is that regulatory sandboxes are arguably an important regulatory tool
from a smart and effective regulatory theory standpoint. Responsive regulation, using Ayres and

7 Press Release, Financial Conduct Authority, Financial Conduct Authority’s Regulatory Sandbox Opens to
Applications (May 9, 2016), https://www.fca.org.uk/news/press-releases/financial-conduct-authority%E2%80%99s-
regulatory-sandbox-opens-applications [https:/perma.cc/TWL7-EYGH].

8 Anu Bradford, The False Choice Between Digital Regulation and Innovation, 119 Nw. U. L. Rev. 377 (2024).

® Sofia Ranchordas, Experimental Regulations for Al: Sandboxes for Morals and Mores, 1 Morals & Machines 86
(2021); Ross P. Buckley et al., Building Fintech Ecosystems: Regulatory Sandboxes, Innovation Hubs and Beyond,
61 Wash. U. J.L. & Pol’y 55 (2020).
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Braithwaite’s approach, '’ emphasizes regulatory flexibility and stakeholder engagement, and
regulatory sandbox structures would be a way to achieve that goal. Similarly, smart regulation
would mandate emphasizing regulatory objectives through the most efficient means possible.
The regulatory sandbox would be a way for regulators to regulate smartly.'!

In the context of artificial intelligence governance, where new technology changes so rapidly that
regulators often fail to keep up, experimentation tools seem particularly promising. This paper
does not challenge that idea. The point of this study is to investigate what kind of regulatory
sandboxes are being used in the context of Al governance, and think critically about whether this
is indeed the most beneficial tool to achieve its goal.

And defining the goal when deciding to make a regulatory sandbox is a particularly challenging
step. In the context of the EU Al Act, the regulatory sandbox would facilitate innovation and
“provide for a controlled environment that fosters innovation and facilitates the development,
training, testing and validation of innovative Al systems” (Article 57(5) EU Al Act). This broad
definition is joined by five objectives (Article 57(9) EU Al Act): “(a) improving legal certainty
to achieve regulatory compliance with [the EU Al Act] or, where relevant, other applicable
Union and national law, (b) supporting the sharing of best practices through cooperation with the
authorities involved in the Al regulatory sandbox, (c¢) fostering innovation and competitiveness
and facilitating the development of an Al ecosystem, (d) contributing to evidence-based
regulatory learning, and (e) facilitating and accelerating access to the Union market for Al
systems, in particular when provided by SMEs, including start-ups.”

It is striking that such expectation is put on such a tool, and it might be fair to assume that it was
seen as a silver bullet as the main instrument in Chapter VI “Measures in Support of Innovation”
within the EU Al Act, capable of handling both innovation-enabling goals and facilitating
compliance. '?

However, these broad goals say little about how useful regulatory sandboxes per se are for
achieving them. In a way, the emphasis put on this tool, especially compared to other lower-

10 Tan Ayres & John Braithwaite, Responsive Regulation: Transcending the Deregulation Debate (Oxford Univ.
Press 1992).

! See Giovana Carneiro, Moving Beyond the Innovation-Regulation Dichotomy: Regulatory Sandboxes for Artificial
Intelligence Regulation (LL.M. Thesis, Harvard Law School 2024); Dirk A. Zetzsche et al., Regulating a
Revolution: From Regulatory Sandboxes to Smart Regulation, SSRN Electronic J. (2017),
https://ssrn.com/abstract=3018534.

12 But see Deirdre M. Ahern, Operationalising Al Regulatory Sandboxes Under the EU Al Act: The Triple Challenge
of Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025), at
10 (pointing out that “the failure to adequately separate out innovation-related goals from regulatory compliance
goals is unsatisfactory.”).
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resource tools mentioned in the Act like innovation hubs and other testing facilities,'* might
imply that the regulatory sandbox will necessarily help firms to become compliant with the law.

In Spain, the regulatory sandbox was announced even before the EU Al Act came to force. By
means of the Royal Decree 817/2023, published on 8 November 2023, the country signaled it
would be the first EU member state to put forward a regulatory sandbox, with the main goal of
helping compliance and understanding of the EU Al Act.'* After the call for interested parties
and its selection process, the Spanish Al agency announced in April 2025 the selection of twelve
high-risk Al projects.'® In late 2025, it published 16 guides to help companies navigate the EU
Al Act and related obligations, developed within the sandbox framework. '

In Brazil, different objectives stated at the public call for sandbox participants made by the Data
Protection Agency were “(i) to foster responsible innovation in artificial intelligence, through the
adoption of best practices compatible with Law No. 13,709 of August 14, 2018 [the Brazilian
Data Protection Law]; (ii) to create a collaborative environment, with the participation of
innovators and other relevant stakeholders, for discussions on ethical and legal principles related
to research, development, and innovation in artificial intelligence; (iii) to support the
development of parameters to promote algorithmic transparency and, where necessary, human
intervention in automated decision-making processes; (iv) to generate evidence to inform the
improvement of existing regulation and the identification of innovative regulatory solutions; and
(v) to strengthen state capacities, including improving organizational processes and promoting
legal certainty in the regulatory activities of the Brazilian National Data Protection Agency, with
regard to the processing of personal data through artificial intelligence systems.”!’

13 See EU Al Act art. 58(f) (“[TThat Al regulatory sandboxes facilitate the involvement of other relevant actors
within the Al ecosystem, such as notified bodies and standardisation organisations, SMEs, including start-ups,
enterprises, innovators, testing and experimentation facilities, research and experimentation labs and European
Digital Innovation Hubs, centres of excellence, individual researchers, in order to allow and facilitate cooperation
with the public and private sectors.” (emphasis added)).

14 See Real Decreto 817/2023, de 8 de noviembre, por el que se establece un entorno controlado de pruebas para el
cumplimiento de la propuesta de Reglamento de inteligencia artificial art. 1, Boletin Oficial del Estado [B.O.E.] No.
268, 149139 (Nov. 9, 2023) (Spain), https://www.boe.es/boe/dias/2023/11/09/pdfs/BOE-A-2023-22767.pdf (“[E]l
objeto de este entorno sera estudiar la operatividad de los requisitos ... asi como a unas guias técnicas de ejecucion y
supervision basadas en la evidencia y la experimentacion.”).

15 Resolucion de la Secretaria de Estado de Digitalizacion e Inteligencia Artificial por la que se resuelve la
convocatoria para el acceso al entorno controlado de pruebas para una inteligencia artificial confiable (Apr. 30,
2025) (Spain), https://avance.digital.gob.es/sandbox-IA/Documents/Prop-Resol-Prov-Denegatoria-AEESD. pdf;
Press Release, Gobierno de Espaia, El Gobierno activa el primer entorno de pruebas de la UE para garantizar la
responsabilidad de sistemas de Inteligencia Artificial (Apr. 3, 2025),
https://www.lamoncloa.gob.es/serviciosdeprensa/notasprensa/transformacion-digital-y-funcion-
publica/paginas/2025/030425-primer-entorno-pruebas-ia.aspx [https://perma.cc/9QFB-G6BF].

16 Agencia Espafiola de Supervision de la Inteligencia Artificial, Guias de apoyo al cumplimiento del Reglamento de
Inteligencia Artificial, https://aesia.digital.gob.es/es/guias [https://perma.cc/JB27-Q45N].

17 Edital n. 2/2025, art. 4 (Braz.), Diario Oficial da Unido (June 27, 2025), https://www.in.gov.br/web/dou/-/edital-
n-2/2025-638543844 (author’s translation).
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In Singapore, the regulatory sandbox approach is embedded within a broader strategy to promote
trusted and responsible Al deployment, being part of “existing efforts to create space for
maximal innovation by companies, while providing the appropriate guardrails so that the public
can use these technologies with confidence.”'® The Global Al Assurance Sandbox, put forward
by the Infocomm Media and Development Authority (IMDA), aims to provide tools, resources,
and a controlled environment for organizations to test responsible Al applications. '

The UK has long been a leader in implementing regulatory sandboxes in different sectors.
Having demonstrated leadership in the application of this tool in the financial sector and in Al
applications through the Information Commissioner’s Office regulatory sandbox, its Department
of Science, Innovation & Technology has begun work on an “Al Growth Lab.” In its call for
evidence issued in October 2025, the Department announced that the sandbox would “oversee
the deployment of Al-enabled products and services that current regulation hinders,” and that the
Lab “would support growth and responsible Al innovation by making targeted regulatory
modifications under robust safeguards and with careful monitoring.”*® Although it might be
early to ascertain, if they take into consideration the Responsible AI UK Response to the call for
evidence,?! the Lab will probably not suspend or modify rules to allow for this experimentation
environment.

From these statements, it is difficult to conclude that a waiver or a rule modification is something
granted from the sandbox. Rather, it seems that current Al sandboxes focused on Al do not
exempt developers or providers from any obligation. At most, they will exempt fines for
information or problems that became notable during the sandbox. That is a step in the right
direction, as a regulatory sandbox’s goal should never be greater than safety and data protection
harms. However, this shows a challenge in the use of the regulatory sandbox as a whole, and a
need for a more concrete approach about what regulators seek when announcing such an
initiative.

The OECD’s first report on regulatory sandboxes focused on Al defined a regulatory sandbox as
a “limited form of regulatory waiver or flexibility for firms.”** It also stated that standard market

18 Press Release, Personal Data Protection Commission (Singapore), Singapore Launches New Tools to Help
Businesses Protect Data and Deploy Al in a Trusted Ecosystem (July 7, 2025), https://www.pdpc.gov.sg/media-
events/singapore-launches-new-tools-to-help-businesses-protect-data-and-deploy-ai-in-a-trusted-ecosystem.

Y 1d.

20 Call for Evidence, Dep’t for Sci., Innovation & Tech., A1 Growth Lab (Oct. 21, 2025),
https://www.gov.uk/government/calls-for-evidence/ai-growth-lab/ai-growth-lab [https://perma.cc/RLB7-UDPK].
2L See Responsible Al UK, Response to the AI Growth Lab Consultation (Jan. 7, 2026), https://rai.ac.uk/wp-
content/uploads/2026/01/Responsible-Al-UK-Response-to-the-Al-Growth-Lab-Consultation_Submission.pdf
(Citing as priority recommendations: “Protected rights: never modify or disapply legislation protecting human rights
... Where irreversible harm is possible, safety standards must remain intact ... [and] regulatory clarity over
deregulation ... Launch innovation hubs and hotlines alongside the sandbox to avoid ‘risk washing.’”).

22 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0c6-en, at 14.
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liability rules may discourage participation in a sandbox, since companies are unlikely to
disclose proprietary algorithms and trade secrets in the absence of adequate legal protection.?’

From the regulatory sandboxes for Al mentioned above, regulators seem to generally agree that
no monetary fine will rise out of information derived from the sandbox. Thus, the characteristic
of creating a safe space for testing with different rules, that was present in the context of fintech
sandboxes, dissipated. What became then the raison d’étre of regulatory sandboxes? Do they
justify the allocation of resources this tool requires?

In trying to map a comprehensive and global approach to regulatory sandboxes, it is helpful to
compare the ongoing definitions put forth by international actors.

The OECD defined a regulatory sandbox as a “a limited form of regulatory waiver or flexibility
for firms, enabling them to test new business models with reduced requirements. (...) Their main
characteristics are that they are: (1) temporary; (2) use a trial-and-error approach; and (3) involve
collaboration and iteration between stakeholders.”** Sometime after, this definition was updated
to mention that a regulatory sandbox “typically involves a temporary regulatory waiver or
flexibility, allowing new products, services, or business models to be tested with fewer
regulatory constraints. The purpose of sandboxes is to understand the opportunities and risks
associated with specific innovations and to develop an appropriate regulatory environment to
accommodate them effectively.”* The new definition suggests, rightly so, that a regulatory

waiver moves from being central to a regulatory sandbox, to becoming a “typical”—but not
necessary—element.

The Datasphere Initiative, a global non-profit organization with longstanding work on the topic,
has defined regulatory sandboxes as “Time-limited collaborative endeavours involving
regulators, service-providers and other relevant stakeholders to test innovative technology and
data practices against regulatory frameworks.”?® Later in 2026, it updated the definition to focus
on its learning aspect: “A sandbox is a controlled learning environment designed for structured
experimentation under defined governance frameworks, timeframes, and built-in safeguards to
support iterative, multi-actor collaboration and evidence-based decision-making.”?’

B Id. at 23.

X 1d. at 14.

25 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandbox Toolkit: A
Comprehensive Guide for Regulators to Establish and Manage Regulatory Sandboxes Effectively (2025), at 5 (citing
OECD, Framework for the Anticipatory Governance of Emerging Technologies (2024)).

26 Datasphere Initiative, Sandboxes for Data: Creating Spaces for Agile Solutions Across Borders (2022),
https://www.thedatasphereinitiative.org/resources/sandboxes-for-data-creating-spaces-for-agile-solutions-across-
borders/, at 10.

27 Datasphere Initiative, Sandboxes for DPI: Co-creating the Blocks of Digital Trust (2024),
https://www.thedatasphere.org/, at 15. See also Id, at 15 n.31 (“In 2022 the Datasphere Initiative defined sandboxes
as ‘safe spaces to test new technologies and practices against regulatory frameworks or experiment with innovative
uses and means of governing data.’”).
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In recent years, these typologies have given rise to even more specific mapping of what a
regulatory sandbox is, as well as led to the creation of a “sandbox typology” by the OECD.?
This typology divides regulatory sandboxes into private (designed for the industry), hybrid, and
public (designed for public institutions). Other broad categories have been created. Chen and
Taeihagh have introduced three functionalities: exploratory, confirmatory, and on-demand.*
Exploratory sandboxes would aim at testing new use-cases of technology; while the confirmatory
would affirm and substantiate use of technology and provide evidence that product or service
works. Finally, on-demand sandboxes focus on applying technology to specific use-cases.

In all these definitions, the aspect of the rule relaxation or waiver is hidden in the specifics of
each regulatory sandbox projects, but remains of central importance for both regulators planning
a regulatory sandbox, and firms choosing whether to join it. This is important, as this aspect
seems central to the popularity the tool gained within the financial sector. Al regulatory
sandboxes, unlike those in finance, do not have rule relaxation as a core element. Ahern argues
for a distinction between “regulatory sandboxes that allow for rule relaxation and
experimentation while attempting to devise a new regulatory regime, as seen in the EU in the
energy sector versus Al regulatory sandboxes under the Al Act where a bespoke regulatory
regime is already in place and the focus is on navigating the complexity of its application in
practice.”?

Comparing different regulatory sandboxes in the EU, the author concludes that different
approaches on regulatory sandboxes within the EU regarding rule relaxation, exemptions and
supervisory powers “give an impression of normative incoherence arising from an 4 la carte or
siloed approach to conceptualizing regulatory sandboxes at the EU level,” requiring “a
transparent and convincing justification.”>!

Apart from the conceptual differentiation, this lack of harmonization might create confusion to
both regulators and companies wanting to participate in a regulatory sandbox. If not for waiving
a rule, participants might face difficulties identifying the benefits of entering a regulatory
sandbox. The next section lays out other benefits involved, focusing on the perspective of the
regulator.

28 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0c6-en, at 29 fig. A.1.

2 Gabriel Kwok Hui Chen & Araz Tacihagh, Designing Regulatory Sandboxes: A Comprehensive Framework for
Aligning Functionalities and Objectives, 9 Pol’y Design & Prac. 1, 4 (2026).

30 Deirdre M. Ahern, Operationalising AI Regulatory Sandboxes Under the EU Al Act: The Triple Challenge of
Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025),
https://ssrn.com/abstract=5480610, at 8-9. But see Claudio Novelli et al., Getting Regulatory Sandboxes Right:
Design and Governance Under the AI Act, Eur. J. Risk Regul. 1, 4 (2026), at 4 (“[P]inpointing which non-essential
legal rules can be safely relaxed—rules big enough to let firms experiment, small enough to keep core protections ...
intact, and always ring-fenced by strict oversight.”).

3 Id., at 8-9.
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lll.  Benefits of a regulatory sandbox

The OECD divided these benefits among regulators, firms, and consumers. For regulators, the
identified benefits include: “inform long-term policy making through learning and
experimentation; signal commitment to innovation and learning; promote communication and
engagement with market participants; [and] update regulations that might prohibit beneficial
innovation.” For firms, sandboxes may “reduce time to market by streamlining the authorization
process; reduce regulatory uncertainty, such as that new technologies and business models will
be prohibited; gather feedback on regulatory requirements and risks; improve access to capital;
[and] remove market-entry barriers for companies (especially SMEs and start-ups) by
democratizing the knowledge about legal frameworks around certain innovative products.”
Finally, for consumers, sandboxes aim to “promote introduction of new and potentially safer
products [and] increase access to financial products and services.”*?

From the perspective of the regulator, which is the main focus of this paper, I would emphasize
regulatory learning, regulatory agility, stakeholder participation, and signal commitment to
innovation. The question then is whether these benefits are large enough to counterweight the
transaction costs laid out in the next section.

First, regulatory learning. Regulatory sandboxes have been nominated as a “policy tool for
moral imagination,”** wherein they close the knowledge gap from “unknown-knowns to known-
knowns,” or “from unknown-knowns to known-unknowns,” allowing for entrepreneurs to make
their product fit regulations better. As such, and deriving from the experience of the Norwegian
Al regulatory sandbox, “they also provide a different way of reasoning, enabling a relationship
between digital innovators and regulators based on dialogue, reflexivity, openness, and
learning.”3*

Well-designed regulatory sandboxes can also improve policy learning and address the
information asymmetry between regulators and regulatees. This promise might be even more
central than shaping innovation directly,*® which is particularly important in the case of a rapid-
changing technology such as Al. In this sense, according to Guio and Koenig, regulatory

sandboxes have two features that would help closing the knowledge gap. By fostering

32 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0c¢6-en, at 15.

33 Kristin Undheim et al., True Uncertainty and Ethical AI: Regulatory Sandboxes as a Policy Tool for Moral
Imagination, 3 Al & Ethics 997 (2023), https://doi.org/10.1007/s43681-022-00240-x.

34 Kristin Undheim et al., True Uncertainty and Ethical AI: Regulatory Sandboxes as a Policy Tool for Moral
Imagination, 3 Al & Ethics 997, 1000 (2023), https://doi.org/10.1007/s43681-022-00240-x.

35 Cf. Armando Guio Espafiol & Pascal D. Koenig, Regulatory Sandboxes for Al in the Majority World: A Learning-
Centric Approach to Legal Adaptation, 1 Cambridge Forum on Al: L. & Governance e42, 2 (2025),
https://doi.org/10.1017/c£1.2025.10015.
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collaboration among stakeholders, the system would allow for close interactions and insight
generation. Moreover, they support the proactive testing and experimentation not only of
technologies, but also of the regulatory frameworks governing them.3¢

Second, regulatory agility. Al regulatory sandboxes have the promise of spearheading regulation
by bringing agility and faster responses from the regulator. In theory, by following and closely
watching live tests, regulators would be able to refine standards, interpret legal norms, and
enhance enforcement procedures, adapting the regulation as needed.?” However, even if that
were possible and straightforward, such outcomes would require skilled personnel and technical
tools to respond to new developments quickly, demanding an extremely qualified regulatory
workforce and infrastructure. In other words, as sandbox testing expands in scope and more
systems enter the pipeline, agencies face mounting pressure not only to maintain sufficient expert
capacity, but also to keep pace with increasingly complex Al architectures.*®

It is important to challenge the idea of agility in such an environment. Who benefits from this
agility? Although it is important for regulators to respond quickly to certain demands, an ex ante
approach will likely allow for more time to carefully consider the consequences than not.
Moreover, if the idea is to bring an iterative process where the regulator is able to learn, with
stakeholder participation, how “agile” can such a process be? And, if the purpose of the regulator
is to be agile, what justifies a complete regulatory process and highly detailed regulatory
sandbox projects? Overall, it seems there is a misplacement between expectations and reality.

Third, stakeholder participation. Regulatory sandboxes also have the potential to address deeper
governance concerns, particularly in Al governance and the issue of stakeholder participation in
algorithmic decision-making. Kera and Kalvas argue that exploratory sandboxes can function as
participatory spaces where affected communities engage directly with the design and regulation
of algorithmic services, rather than being subjected to decisions made solely by technical or
institutional actors.*” Drawing on a pilot study of a blockchain sandbox, the authors frame this as
a response to a “democratic deficit” in algorithmic governance, contending that sandboxes
"provide an environment that bridges the democratic deficit in the design of algorithmic services
and their regulations."*° In this view, the sandbox is not merely a testing mechanism for
innovators but a site of negotiation between citizens, regulators, and technologists, where

36 Id. at 6; see also Organisation for Economic Co-operation and Development (OECD), Regulatory Sandbox
Toolkit: A Comprehensive Guide for Regulators to Establish and Manage Regulatory Sandboxes Effectively (OECD
Pub. 2025), https://doi.org/10.1787/de36fa62-en, at 5 (“Sandboxes are a learning tool, enabling regulators to identify
potential risks, trial new regulatory approaches, and ultimately develop informed policies that balance innovation
with consumer protection and market stability.”).

37 Zhichao Wang, The Balanced Role of Al Regulatory Sandbox in Innovation Incentives and Competing Safety
Values, in Proc. 4th Int’l Conf. Int’l L. & Legal Pol’y 34, 35 (2025), https://doi.org/10.54254/2753-
7048/2025.LD25883.

8 Id. at 37.

3 Denisa Reshef Kera & FrantiSek Kalvas, No Algorithmization Without Representation: Pilot Study on Regulatory
Experiments in an Exploratory Sandbox, 1 Digital Soc’y 8 (2022), https://doi.org/10.1007/s44206-022-00002-6.

40 1d.
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participants can iteratively shape both the technology and its regulatory framework before either
is fully institutionalized.

Lastly, signal commitment to innovation.*' Public-sector and citizen-focused research showed
that sandbox design can positively affect risk perception and willingness to engage with Al
innovations.* Accordingly, it has the potential to generate positive economic outcomes,
particularly for smaller or mid-sized firms. By providing a structured testing environment with
reduced regulatory requirements, sandboxes are argued to lower barriers to market entry and ease
access to capital for startups and SMEs. In the fintech sector, empirical support for these claims
has emerged most clearly from the UK context, where Cornelli et al. find that sandbox
participation is associated with significant increases in capital raised and survival rates among
fintech firms, suggesting that sandbox participation may function as a credibility signal to
investors.*

Innovation and experimentation speak to people’s imaginations and to the entrepreneurship
ambition of many in the past years. Koycheva and Vandenbroek, researching the anthropology of
entrepreneurship, observe that the sandboxes perform as a different agent in a closed space:

“By sandboxing this form of innovation away from the complexities of social life, it
becomes easier to optimize and accelerate its practices and standardize its areas of
expertise—as the measures of its success are defined by its internal measures rather than
measures of positive social change which require more complex and flexible evaluation
methodologies and open one up to liability and responsibility for these outcomes which
can be avoided when they are seen as out-of-scope.”**

Although the authors write about “sandboxes” (not “regulatory sandboxes”), they rightfully
observe the “box” aspect of a sandbox. It is a closed environment that does not necessarily care
for the societal impacts of a certain innovation. Bringing this conclusion to the regulatory
sandbox, it might be worth concluding that a regulatory sandbox, by its attachment to the public
administration (and therefore the procedural safeguards it entails), needs to be unboxed not only
to recognize its limits, but also to serve society as a whole. As such, regulators should approach
the tool with caution.

4! Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0c¢6-en, at 15.

42 Hsini Huang et al., 4 Matter of Risk Management: The Effects of the Innovation Sandboxes on Citizens’ Risk
Perceptions, in Proc. 22d Ann. Int’l Conf. Digital Gov’t Rsch. 281 (2021), https://doi.org/10.1145/3463677.3463738
43 Giulio Cornelli et al., Regulatory Sandboxes and Fintech Funding: Evidence from the UK, 28 Rev. Fin. 203
(2024), https://doi.org/10.1093/rof/rfad017; see also Thomas F. Hellmann et al., The Impact of the Regulatory
Sandbox on the FinTech Industry, SSRN Scholarly Paper No. 4187295 (Nov. 17, 2024),
https://ssrn.com/abstract=4187295.

4 Lora Koycheva & Angela VandenBroek, Sandbox Innovation: Potentials and Impacts, 46 Prac. Anthropology 36,
42 (2024), https://doi.org/10.1080/08884552.2024.2307293.
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Against this backdrop, findings from the fintech sector gives reasons to be concerned and
skeptical with these promises.** As Guio and Koenig put it, when commenting on the objective
of promoting innovation and business creation, “the jury is still out, however, on whether
sandboxes actually realize this objective, with available evidence still being scarce and showing
a mixed picture.”*

In this context, one should ask if these benefits, either alone or combined, are promising enough
to justify engaging in a regulatory sandbox.

IV. Transaction costs and implementation challenges

More than a critique on regulatory sandboxes as a tool, this analysis proposes a concrete
assessment of whether the regulatory sandboxes are worth it. On paper and from an academic
standpoint, they are indeed promising tools. For practitioners and observing them in real life,
however, they are quite resource-intensive and demand a high level of expertise.

I have argued before about existing challenges and possible lost opportunities when developing a
regulatory sandbox.*” These challenges arise particular in four scenarios faced by regulators,
whether deliberately or not: regulators face capture and fail to hear to interested communities;
regulators focus too much on regulatory sandboxes and fail to consider other regulatory tools;
regulatory sandboxes create further policy fragmentation globally and increase regulatory
arbitrage; regulators face a deadlock due to disagreements about the best policy answer after the
testing.

At the current stage of Al sandbox development, this paper focuses on the second scenario:
regulators concentrating too heavily on one particular tool while failing to consider alternatives.
To support this argument, the following subsections explain why regulators should not rely on
regulatory sandboxes alone.

45 See FinTech Working Grp. of the United Nations Sec’y-Gen.’s Special Advoc. for Inclusive Fin. for Dev.
(UNSGSA) & CCAF, Early Lessons on Regulatory Innovations to Enable Inclusive Fintech: Innovation Offices,
Regulatory Sandboxes, and RegTech 30 (2019), https://www.unsgsa.org/sites/default/files/resources-files/2020-
09/UNSGSA_Report 2019 Final-compressed.pdf; Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo.
J. Int’1 L. 667 (2025).

46 Armando Guio Espafiol & Pascal D. Koenig, Regulatory Sandboxes for Al in the Majority World: A Learning-
Centric Approach to Legal Adaptation, 1 Cambridge F. on Al: L. & Governance e42 (2025),
https://doi.org/10.1017/c£1.2025.10015.

47 Giovana Carneiro, Moving Beyond the Innovation-Regulation Dichotomy: Regulatory Sandboxes for Artificial
Intelligence Regulation (LL.M. Thesis, Harvard Law School 2024).
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a. Capacity and Expertise Constraints

Most, if not all regulatory agencies face resource and time constraints. It is well-established that
regulatory sandboxes demand a high volume of resources.*® As sandbox testing grows in scope
in terms of actors and Al advancements and technologies, regulatory agencies face compounding
pressure to maintain sufficient “expert capacity” and to keep up “with increasingly complex Al
architectures.”*

Implementing a regulatory sandbox is demanding enough that EU member states appear to
require substantial guidance from the EU to meet the AI Act’s deadline to establish a sandbox.
Without active EU leadership, there is a real risk that Al regulatory sandboxes come to be seen
as little more than a policy trend with limited practical effect.

According to Ahern, national competent authorities will face a steep learning curve.’!
Specifically in the context of Al governance, there are considerable capacity-building demands
for regulators to be able to conceive, operationalize, and conclude a sandbox. Regulators must
simultaneously develop technical fluency, regulatory expertise, and fundamental rights
knowledge to handle complex use cases. As experience from fintech has already shown, this kind
of hands-on supervisory model is extremely resource-intensive and there is no reason to expect
Al regulatory sandboxes to be any different.

This is compounded by the structural complexity of the sandbox lifecycle itself, which is more
complex than it may appear. Scholars have identified at least three sequential stages, each posing
distinct governance and operational demands: preparation (pre-testing), active testing, and the
post-testing period.> If these stages are not properly connected through deliberate learning
mechanisms, the entire exercise risks producing nothing more than a self-contained experiment,
with no meaningful contribution to the broader regulatory environment.>*

Beyond the complexity, Allen has raised a deeper concern by challenging the assumption that
fintech innovation has generated “sufficient societal benefits to justify rolling back important

48 Deirdre M. Ahern, Operationalising AI Regulatory Sandboxes Under the EU Al Act: The Triple Challenge of
Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025),
https://ssrn.com/abstract=5480610, at 5.

49 Zhichao Wang, The Balanced Role of Al Regulatory Sandbox in Innovation Incentives and Competing Safety
Values, in Proc. 4th Int’l Conf. Int’l L. & Legal Pol’y 34, 35 (2025), https://doi.org/10.54254/2753-
7048/2025.LD25883, at 37.

50 Deirdre M. Ahern, Operationalising AI Regulatory Sandboxes Under the EU Al Act: The Triple Challenge of
Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025),
https://ssrn.com/abstract=5480610, at 20.

SLId. at 20.

21d. at 12.

33 Claudio Novelli et al., Getting Regulatory Sandboxes Right: Design and Governance Under the AI Act, Eur. J.
Risk Regul. 1, 4 (2026), at 18.

54 Id. at 18 (“without structured transitions and effective learning mechanisms connecting each phase, regulatory
sandboxes risk becoming isolated experiments rather than pathways to responsible Al deployment.”).
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regulations that protect consumers and the broader financial system from harm.”>* Although, as
argued above, Al regulatory sandboxes do not usually involve waivers on consumer protections
and other kinds of harms, it is important to question what societal benefits such testing
experiments will bring, and if the same result could be achieved through less resource-intensive
means.

Finally, when an Al regulatory sandbox needs further collaboration with other agencies, it must
be highlighted that the “simple” act of collaboration is not trivial. If an Al technology falls under
the scope of more than one regulator, a potential collaboration will need to take place, and

regulators “usually do not have experience in coordinating with each other on such matters.”>®

b. Firm-Side Reluctance and Participation Barriers

Participation challenges are not limited to regulators. Companies themselves may be reluctant to
engage with a sandbox for several reasons: they may wish to grow faster than a sandbox
framework would allow; they may find the regulatory leeway offered insufficient to justify the
effort; or they may be unwilling to expose potentially sensitive algorithmic processes and trade
secrets in an environment where others could gain access to proprietary information.>’

Furthermore, knowledge that regulators can extract from sandboxes is structurally limited, as
participants are rarely representative of the broader market and regulators will face barriers to
disseminating whatever they do learn.>® Even if further stakeholder collaboration is allowed and
performed, the way the sandbox is structured will allow for more interaction with the selected
group of firms than with possible opposing or more critical views about the technology or
product being tested.

Meaningful multi-stakeholder engagement is not automatic. It depends on having people who
can bridge technical and regulatory worlds and turn diverse inputs into workable policy results.
Further, a firm might not want to have its product “tested” by unknown stakeholders in a
regulatory sandbox cycle.

55 Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’l L. 667, 680 (2025).

56 Katerina Yordanova & Natalie Bertels, Regulating Al: Challenges and the Way Forward Through Regulatory
Sandboxes, in Multidisciplinary Perspectives on Artificial Intelligence and the Law 450 (Henrique Sousa Antunes et
al. eds., Springer Int’l Publ’g 2024), https://doi.org/10.1007/978-3-031-41264-6 23.

57 Id. at 450 (“[T]he participating companies might be reluctant to participate in an environment where potentially
trade secrets could be discovered by the competition.”); see also Thomas Buocz et al., Regulatory Sandboxes in the
Al Act: Reconciling Innovation and Safety, 15 L. Innovation & Tech. 357 (2023); H.C. Tran, Who Foots the Bill?
State-Backed No-Fault Compensation for Experimental Harms in Artificial Intelligence, in Proc. AAAI/ACM Conf.
on Al, Ethics, & Soc’y (AIES) (2025), https://ojs.aaai.org/index.php/AIES/article/view/36734 (arguing that liability
uncertainty and insufficient compensation may discourage participation in a regulatory sandbox, particularly where
firms face liability exposure and lack adequate legal protection.)

8 Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’l L. 667, 678-679 (2025).
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c. The Risk of Risk Assessments Taken as a Free Pass

The implementation of Al regulatory sandboxes risks creating an accountability gap where
formal legal responsibility is maintained only in theory. While sandbox frameworks typically
state that participants remain legally responsible for harm to third parties, it has been argued that
the sandbox structure may function as a de facto free pass by eroding the legal foundation of
fault-based liability.>”

According to this view, when a firm operates under “modified rules” or “relaxed compliance
requirements” approved by the state, it becomes difficult for an injured party to establish a
breach, and the firm could argue that adherence to state-endorsed experimental standards
precludes a finding of negligence.®® More importantly for the context of Al sandboxes, this could
be true even absent a formal waiver. The administrative entanglement that regulatory sandboxes
require may position the state as a “co-producing actor” that has actively shaped the “underlying
risk architecture.”®! Consequently, following the argument, harms arising from compliant
experimentation can be interpreted as implicating the state, as the injury may be traceable to
“insufficient oversight” or “lenient approval criteria” at the meta-regulatory level.®* The core
issue is not that the law formally removes liability, but rather that the sandbox structure would
create evidentiary and conceptual barriers that could be interpreted as a “free pass” or as a reason
to weaken accountability.

d. Arethe Costs Proportionate?

The financial and organizational costs of regulatory sandboxes are not trivial. A 2019 report
found that a quarter of regulators launched sandbox initiatives without first evaluating feasibility,
demand, potential outcomes, or collateral effects, with many reporting that they were unprepared
for the level of effort and resources required to process applications and develop testing plans.®?
This resource burden is further reflected in estimates suggesting that the operation of regulatory
sandboxes may require investments of up to USD 1 million.*

59 H.C. Tran, Who Foots the Bill? State-Backed No-Fault Compensation for Experimental Harms in Artificial
Intelligence, in Proc. AAAI/ACM Conf. on Al, Ethics, & Soc’y (AIES) (2025),
https://ojs.aaai.org/index.php/AIES/article/view/36734
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83 FinTech Working Grp. of the United Nations Sec’y-Gen.’s Special Advoc. for Inclusive Fin. for Dev. (UNSGSA)
& CCAF, Early Lessons on Regulatory Innovations to Enable Inclusive Fintech: Innovation Offices, Regulatory
Sandboxes, and RegTech 31-32 (2019), https://www.unsgsa.org/sites/default/files/resources-files/2020-
09/UNSGSA_Report 2019 Final-compressed.pdf

% Business at OECD (BIAC), Regulatory Sandboxes for Privacy: Analytical Report 19 (2020), https://biac.org/wp-
content/uploads/2021/02/Final-Business-at-OECD-Analytical-Paper-Regulatory-Sandboxes-for-Privacy.pdf
(“Implementing, monitoring and participating in regulatory sandboxes for privacy impose costs on companies and
regulators. The cost of operating a sandbox can reach $1 million US for regulators. The need to allocate resources
may preclude some companies from participating.”)
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The operationalization of sandbox benefits may be unevenly distributed, raising concerns about
unequal competition and limited participation reducing overall innovation potential. At the
implementation level, capacity constraints and fragmented cross-border coordination and rules
might cause regulatory arbitrage,® and confusion about the objective consistently emerges as
key barriers. The voluntary nature of sandbox participation and the absence of a presumption of
conformity with Al regulations further complicate uptake.®® Regulatory capture risks and uneven
access raise additional concerns.®’

As put by Allen, scholars Cristie Ford and Quinn Ashkenazy have argued that a sandbox-like
model, where loosening regulation will occur, is more justified in sectors that are stagnant or
excessively restricted, where external pressure is needed to unlock innovation.®® The Al sector,
as it has drawn massive private investment globally, sits at the opposite end of that spectrum.®® A
similar argument can be made even if an Al sandbox is not to “loosen regulation,” because
participating in a sandbox gives an advantage to firms that were selected to the cohort.

Lastly, Crampes and Estache have shown that sandbox designers tend to focus on efficiency
gains while systematically underestimating distributional effects. In other words, who benefits
and who bears the costs of tested innovations is often left unexamined, with predictable but
avoidable consequences for equity.”

Until there are enough regulatory sandboxes in the Al ecosystem to allow for a systematic
mapping of the regulatory costs of the tools, it is useful to have a general idea of how resource-
intensive it is, and of what other experimentation approaches are available. As such, “[r]egulators
should have a clear understanding of the circumstances that warrant a sandbox test and when
other tools and frameworks may suffice because sandboxes are time and resource-intensive and
generally not available to all market participants.””!

%5 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356, 18 (2023), https://doi.org/10.1787/8f80a0e6-en ; Cf. Hilary J.
Allen, Regulatory Sandboxes, 87 Geo. Wash. L. Rev. 579, 609—10 (2020) (discussing the risk of regulatory arbitrage
in the context of regulatory sandboxes for fintech).

% See Deirdre M. Ahern, Operationalising AI Regulatory Sandboxes Under the EU Al Act: The Triple Challenge of
Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025),
https://ssrn.com/abstract=5480610.

67 Zhichao Wang, The Balanced Role of Al Regulatory Sandbox in Innovation Incentives and Competing Safety
Values, in Proc. 4th Int’l Conf. Int’l L. & Legal Pol’y 34, 35 (2025), https://doi.org/10.54254/2753-
7048/2025.LD25883; Sofia Ranchordas & Valeria Vinci, Regulatory Sandboxes and Innovation-Friendly
Regulation: Between Collaboration and Capture, 16 Italian J. Pub. L. 107 (2024).

8 Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’l L. 667, 691 (2025).

Id.

70 Claude Crampes & Antonio Estache, Efficiency vs. Distributional Concerns in Regulatory Sandboxes, 28 J. Econ.
Pol’y Reform 184 (2025), https://doi.org/10.1080/17487870.2025.2463660.

"I Ivo Jenik & Schan Duff, How to Build a Regulatory Sandbox: A Practical Guide for Policy Makers 4
(Consultative Grp. to Assist the Poor (CGAP) 2020).
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If a regulator does not account for these transaction costs in advance, it may find itself
committed to the public, to participating companies, and to institutional peers, to a high-resource
endeavor it was not prepared to sustain. Given these costs, regulators owe it to themselves and to
the public to ask whether a sandbox is truly the right instrument before committing to one.
Therefore, if a regulator lacks the expertise or personnel to manage such a complex initiative, or
remains uncertain whether a regulatory sandbox is genuinely needed (see Section VI), it may be
more advisable to start small with other experimentation techniques.

V. Are there other viable options aside from the sandbox when
the regulator wants to “experiment”?

Regulatory sandboxes did not emerge in a vacuum. They represent one mechanism among
several designed to encourage regulatory innovation, including government-promoted innovation
testbeds, innovation hubs, testing and experimentation facilities, accelerators, and roundtables.”?

A useful taxonomy of these alternative tools includes the following, drawing on Ranchordas’
work on experimental regulation and the Inter-American Development Bank (IDB)’s
comprehensive survey of regulatory innovation tools in Latin America and the Caribbean:

Experimentalist Governance. Primarily discussed in political science and EU Governance, this is
a multi-level framework in which rules are set centrally and then revised based on a recursive
review of how they are applied across different local contexts. Its advantage over a sandbox is
that learning is embedded in the standard regulatory cycle without requiring a separate process.

Experimentation by Devolution. A central government empowers local or regional authorities to
establish parallel regulations adapted to local circumstances. This is particularly suited to
contexts where technology deployment is geographically uneven and where local risk profiles
differ significantly.”

Innovation Hubs and Portals. These instruments provide regulatory guidance and clarity to
innovators without requiring the suspension or modification of any legal rule. An innovation hub
is a dedicated function within the regulatory agency that allows firms to maintain an open and
informal dialogue with the regulator about their product, service, or activity.”> Evidence from the

2 Werner Bijkerk, Regulatory Sandboxes, Innovation Hubs, and Other Regulatory Innovation Tools in Latin
America and the Caribbean (Diego Herrera & Sonia Vadillo eds., Inter-Am. Dev. Bank 2021),
https://doi.org/10.18235/0003196; see also Organisation for Economic Co-operation and Development (OECD),
Regulatory Sandboxes in Artificial Intelligence, OECD Digit. Econ. Papers No. 356, at 14 (“regulatory sandboxes
complement other tools™), 25 (2023), https://doi.org/10.1787/8f80a0e6-en.

3 Sofia Ranchordas, Experimental Lawmaking in the EU: Regulatory Sandboxes, EU L. Live (Weekend ed., Oct.
22, 2021), https://ssrn.com/abstract=3963810, at 55-56, §2.

4 Sofia Ranchordas, Experimental Regulations for Al: Sandboxes for Morals and Mores, 1 Morals & Machines 86,
14 (2021).

5 Werner Bijkerk, Regulatory Sandboxes, Innovation Hubs, and Other Regulatory Innovation Tools in Latin
America and the Caribbean (Diego Herrera & Sonia Vadillo eds., Inter-Am. Dev. Bank 2021); see also Sofia

GW Regulatory Studies Center Regulatory Approaches to Emerging Technologies | 19


https://doi.org/10.1787/8f80a0e6-en
https://doi.org/10.1787/8f80a0e6-en
https://ssrn.com/abstract=3963810
https://ssrn.com/abstract=3963810

fintech experience demonstrates that innovation hubs reach far more firms than sandboxes: a
World Bank and Cambridge Center for Alternative Finance survey found that innovation hubs
globally served more than 2,100 firms while sandboxes reached approximately 180 - a ratio of
nearly twelve to one.”®

Accelerators. An accelerator is a fixed-term program, generally founded and managed by
experienced private-sector participants, designed to accelerate the development of start-ups and
scale-ups. It typically includes mentoring and investor access. Regulatory agencies usually have
limited direct involvement. Finally, accelerators are largely externally funded, making them
among the least resource-intensive options for states who wish to support innovation without
bearing the full operational burden of a sandbox.”’

Roundtables (Innovation Tables). Forums, roundtables, and work tables between supervisory
bodies and innovative companies as a distinct category of regulatory innovation tool.”®
Roundtables bring together regulatory experts, innovators, and other stakeholders to discuss
issues of common interest, which could range from national strategy to specific regulatory
obstacles firms encounter.’”” To avoid capture and allow opportunity to all firms, an open
selection process with invitation to other affected stakeholders could increase deliberation and
legitimacy of the dialogue.

Sunset Clauses. Legislative provisions establishing that a given rule shall cease to have legal
effect after a specified date unless renewed. Sunset clauses function as a built-in mechanism for
regulatory review, particularly useful where the appropriate regulatory design is uncertain but a
full experimental infrastructure would be disproportionate.®°

Ranchordas, Experimental Regulations for Al: Sandboxes for Morals and Mores, 1 Morals & Machines 86, 15
(2021).

76 World Bank Grp. & Cambridge Ctr. for Alternative Fin. (CCAF), Regulating Alternative Finance: Results from a
Global Regulatory Survey 9-10 (2019),
https://documents1.worldbank.org/curated/en/266801571428246032/pdf/Regulating-Alternative-Finance-Results-
from-a-Global-Regulatory-Survey.pdf (in the context of financial regulation).

"7 Werner Bijkerk, Regulatory Sandboxes, Innovation Hubs, and Other Regulatory Innovation Tools in Latin
America and the Caribbean 16, 46 (Diego Herrera & Sonia Vadillo eds., Inter-Am. Dev. Bank 2021) (citing Basel
Comm. on Banking Supervision (BCBS) & Bank for Int’l Settlements (BIS) and Fin. Stability Bd. (FSB) reports)
(distinguishing innovation hubs, which provide regulatory guidance, from accelerators, which offer business and
investment support, and noting that the two can operate in parallel without conflict; highlighting Singapore’s
Monetary Authority of Singapore (MAS) Digital Acceleration Grant as a regulator-operated accelerator).

8 Werner Bijkerk, Regulatory Sandboxes, Innovation Hubs, and Other Regulatory Innovation Tools in Latin
America and the Caribbean 47, 51 fig. 2 (Diego Herrera & Sonia Vadillo eds., Inter-Am. Dev. Bank 2021)
(describing the use of thematic regulatory roundtables in Latin America and noting that such roundtables are the
most widespread regulatory innovation tool in the region, with 48% of surveyed jurisdictions reporting their use,
compared to 19% for sandboxes and 14% for innovation hubs).

Y Id. at47.

80 Sofia Ranchordas, Experimental Regulations for Al: Sandboxes for Morals and Mores, 1 Morals & Machines 86,
48 (2021).
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The evidence on reach and cost across these tools points in one direction. The IDB’s survey
offers a clear cost hierarchy: regulatory sandboxes require approximately USD 1 million
annually for a team;®! roundtables require minimal investment; and accelerators are typically
externally funded. This hierarchy matters enormously for proportionality analysis. If a
regulator’s primary goal is general regulatory learning—which surveys show motivates the vast
majority of those who launch innovation facilitators®>—a roundtable or innovation hub achieves
that goal at substantially lower cost and with dramatically broader reach than a sandbox. After
introducing these and producing a clear understanding of market demand and specific use cases,
a regulator may then proceed to a sandbox with a well-defined hypothesis and a realistic prospect
of actionable results.

A further insight from the IDB’s analysis concerns the possible interlinkage between regulatory
sandboxes and innovation hubs. In the fintech sector, regulators who implemented both a hub
and a sandbox consistently report that the hub functions as the natural entry point for firms,
precisely because it is more accessible and informal.®* Hub experience then provides a reliable
signal of whether there is genuine demand and a concrete use case for a sandbox. This has
significant resource implications: a regulator that launches a hub first avoids committing to the
full cost of a sandbox before it knows whether sandbox-level is actually needed.

The evidence from fintech regulation thus suggests that sandboxes are not the default innovation
tool but rather the most intensive and resource-demanding point on a spectrum. The sandbox
earns its place only at the far end, when live testing a real market is the only way to resolve a
specific regulatory question that cannot be answered through guidance, consultation, or hub
interaction.

This comparative assessment raises a fundamental question of proportionality. As the OECD has
noted, sandboxes and innovation hubs are both “innovation facilitators” that complement rather
than substitute for each other,®* and each regulatory experimentation instrument should be
understood as one node in an interconnected system that includes R&D experimentation
frameworks and standardization processes.®> Regulatory sandboxes help “the chosen few, not the

81 Bijkerk (2021): “There is not much detailed information on the exact costs of sandboxes and innovation hubs,
since regulators do not usually report the costs of their instruments, although in the case of managing a sandbox the
figure would amount to US 1 million” p. 59

82 Ivo Jenik & Kalin R. Appaya, Regulatory Sandboxes and Innovation Hubs: A Survey of Regulatory Approaches to
FinTech 7 (Consultative Grp. to Assist the Poor (CGAP) & World Bank Grp. 2019) (reporting that 81% of surveyed
regulators identified learning about emerging innovations as the primary motivation for establishing an innovation
facilitator).

8 Werner Bijkerk, Regulatory Sandboxes, Innovation Hubs, and Other Regulatory Innovation Tools in Latin
America and the Caribbean 65 (Diego Herrera & Sonia Vadillo eds., Inter-Am. Dev. Bank 2021),
https://doi.org/10.18235/0003196

8 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0c¢6-en, at 25.

8 Id. at 27.
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many.”®® Innovation hubs and other supports may assist vastly greater numbers of small firms
around regulatory barriers in a more timely fashion.®’

Specifically to the Al context, the OECD has identified three temporal frames that a sandbox
may adopt: a pre-market instrument (before an Al application is launched), a regulatory
mechanism operating in parallel with market release, or a voluntary ex post instrument for
applications already in the market.®® In the third scenario—where the product already exists and
the goal is regulatory interpretation guidance—a roundtable, a structured dialogue, a thematic
guidance process, or even a public consultation could achieve the same outcome with
substantially fewer resources.®” If the goal is to engage with firms and learn, there are less
resource-intensive ways.

The risk of treating the sandbox as an all-purpose tool comes from its susceptibility to political
instrumentalization. The same institutional label has served entirely different policy agendas
across jurisdiction: regulatory learning and compliance support in Spain, Brazil, Singapore, and
the United Kingdom; and proposals within a broader deregulatory agenda in American states
such as Texas.” In this sense, the point of whether regulatory sandboxes do achieve the ultimate
goal of improving public welfare remains unaddressed,’! and the conceptual elasticity risks
reducing the tool to a political signal of “innovation friendliness” rather than a substantive
regulatory choice.

Beyond the conventional taxonomy, sector-specific programs can achieve comparable results of
supporting (responsible) innovation through dedicated regulatory schemes. California’s DMV
Autonomous Vehicles Program®? illustrates how a purpose-built licensing and testing regime,

8 Deirdre M. Ahern, Operationalising AI Regulatory Sandboxes Under the EU Al Act: The Triple Challenge of
Capacity, Coordination and Attractiveness to Providers, SSRN Scholarly Paper No. 5480610 (Aug. 13, 2025),
https://ssrn.com/abstract=5480610, at 5.

87 World Bank Grp., Fin., Competitiveness & Innovation Glob. Prac., Fintech Note No. 8 31 (2020) (“many more
fintechs have been supported by innovation hubs than by sandboxes and accelerators combined”). See also Hilary J.
Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’l L. 667, 678 (2025) (“The implication here is that the
guidance dispensed by “innovation hubs” is far more valuable to participating fintech firms than the regulatory
dispensations provided as part of the sandbox, and one corollary of that implication is that an innovation hub is
likely to be where a lot of the regulatory learning is done.”)

88 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandboxes in Artificial
Intelligence, OECD Digit. Econ. Papers No. 356 (2023), https://doi.org/10.1787/8f80a0e6-en, at 23-24.

8 If, as is entirely understandable, there are concerns with “traditional” public consultation procedures, then reform
should focus on improving those procedures rather than adopting an entirely new tool.

%0 Tex. H.B. 149, 89th Leg., Reg. Sess. (2025) (C.S.H.B.), named as “Responsible Artificial Intelligence
Governance Act.”; See Jakub Kraus, Ted Cruz Has a Detailed Plan to Loosen AI Regulations, Lawfare (Jan. 26,
2026), https://www.lawfaremedia.org/article/ted-cruz-has-a-detailed-plan-to-loosen-ai-regulations
[https://perma.cc/P2DQ-Q5WA].

ol See Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’l L. 667 (2025).

%2 Cal. Dep’t of Motor Vehicles, Autonomous Vehicles Milestones, https://www.dmv.ca.gov/portal/vehicle-industry-
services/autonomous-vehicles/california-autonomous-vehicle-regulations/autonomous-vehicle-milestones/
[https://perma.cc/2NDP-ZQLE]
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designed around the specific risk profile and lifecycle of the technology, can provide faster-
longer-term, and institutionally stable regulatory support.

VI. Framework for choosing whether or not to do a regulatory
sandbox

The academic and policy literature has done considerable work to help regulators decide whether
to pursue a regulatory sandbox. The practical challenge seems to be that this decision-making
process is rarely consulted before a sandbox is announced. Sandboxes have increasingly
functioned as a signal of innovation-friendliness rather than as an instrument chosen through
deliberate analysis.”® This section synthesizes the existing decision frameworks and proposes a
coherent approach for regulators who genuinely wish to assess whether a sandbox is the
appropriate tool.

Before any formal tool-selection process begins, the IDB’s analysis on the fintech sector
reporting on the LAC experience recommends that regulators develop two prior instruments:
first, a market map of the relevant technology or innovation sector, identifying existing activities,
their scale, potential benefits and risks, and their fit with existing legal frameworks; and second,
exploratory studies that collect more granular information about specific use cases. Only on the
basis of this prior analysis can a regulator make an informed choice among the tools on the
spectrum: roundtable, hub, accelerator, or sandbox.

The first and most fundamental step in the formal decision process is defining the objective.
Jenik and Duff identify three primary rationales that a regulator might bring to an
experimentation endeavor: (i) learn about marketplace developments, (ii) address regulatory
barriers to beneficial innovation, and (iii) promote competition or innovation.’* Each of these
leads to a different answer. A regulator whose primary (and only) motivation is general market
learning will find that the decision tree will lead to “other innovation facilitators”—innovation
hubs, roundtables, or structured dialogue. It is only where the rationale involves specific
regulatory barriers, cannot be resolved through industry consultation, and requires live testing to
resolve that the sandbox becomes the appropriate measure.”

The insight underpins the OECD Regulatory Sandbox Toolkit’s five-tier checklist for evaluating
whether to establish a sandbox.”® The checklist asks, in sequence: (i) whether there is legislative

93 Ivo Jenik & Schan Duff, How to Build a Regulatory Sandbox: A Practical Guide for Policy Makers 5
(Consultative Grp. to Assist the Poor (CGAP) 2020).

%4 Ivo Jenik & Schan Duff, How to Build a Regulatory Sandbox: A Practical Guide for Policy Makers 5
(Consultative Grp. to Assist the Poor (CGAP) 2020).

%S Id.

%6 Organisation for Economic Co-operation and Development (OECD), Regulatory Sandbox Toolkit: A
Comprehensive Guide for Regulators to Establish and Manage Regulatory Sandboxes Effectively 20-22 (OECD
Pub. 2025), https://doi.org/10.1787/de36fa62-en.
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authority and whether regulatory flexibility is legally possible; (ii) whether there is sufficient
institutional buy-in; (iii) whether the technology’s readiness is compatible with the regulatory
timeframe; (iv) whether the anticipated benefits are proportionate to the risks and resources
required, with due regard for the public interest; and (v) whether live testing is genuinely
necessary. To the last question, it asks, specifically, whether innovators’ bottlenecks have been
clearly attributed to regulatory barriers rather than to market-side constraints such as limited
capital, expertise, or demand. Existing instruments such as Regulatory Impact Assessment and
administrative simplification analysis already allow regulators to identify and resolve many
regulatory bottlenecks, and the checklist situates these as the preferred default before a sandbox
is considered.”’

A complementary framework by Chen and Taeihagh conceptualizes the decision as a structured
sequence of legal and policy assessments.”® Their approach begins with a threshold question:
whether existing laws create genuine barriers or meaningful uncertainty that prevent firms from
testing innovative products or services. Only where regulatory barriers are confirmed should the
analysis proceed to the availability of experimental legislation and to an assessment of whether
the proposed regulatory framework adequately manages risks to consumers, data subjects, and
other affected parties. In that case, regulators should move to the design stage, selecting the
sandbox’s functionalities (exploratory, confirmatory, or on-demand) based on clearly defined
policy objectives. The framework’s central contribution is its insistence that the decision to
implement a sandbox is contingent on legal necessity and institutional capacity, not automatic.””

Together, these frameworks lead to a shared conclusion: “innovation” cannot be a policy goal in
itself. A sandbox is an instrument to make the regulatory process more responsive to society’s
needs, not a destination per se. Where the primary challenge is compliance assistance, an
innovation hub or regulatory help desk will frequently prove more effective. Where the challenge
is genuine regulatory uncertainty that live testing alone can resolve, a sandbox may be warranted.
Regulators, however, need to assess if they have the institutional capacity, legal authority, and
stakeholder infrastructure to genuinely develop, maintain, and record it.

There is also a category of cases where a sandbox is neither warranted nor appropriate regardless
of available resources. A public body seeking to evaluate the incorporation of generative Al into
its own decision-making process, for instance, has little reason to establish a sandbox in which
private companies are the participants. The more appropriate response would be an internal pilot
with structured staff consultation, or a controlled laboratory exercise that keeps the locus of
learning within the institution itself.

o7 Id. at 20-22.

%8 Gabriel Kwok Hui Chen & Araz Tacihagh, Designing Regulatory Sandboxes: A Comprehensive Framework for
Aligning Functionalities and Objectives, 9 Pol’y Design & Prac. 1 (2026),
https://doi.org/10.1080/25741292.2025.2570954

% Id. at 3-4.
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The next stage of this study will examine if the regulatory sandboxes established in Spain, the
United Kingdom, Brazil, and Singapore show evidence that such prior assessment was
undertaken, and how the objectives formally stated at the outset correspond—or fail to do so—to
the tools and structures ultimately chosen.

VIl. Framework for evaluating a regulatory sandbox

Deciding whether to establish a regulatory sandbox is only the first step in the regulatory
sandbox design. A separate question is how to evaluate if a sandbox has delivered on its stated
objectives. This question is equally important and emphasizes how the stated promise and
objective will be at the center of its evaluation.

Several methodological challenges complicate effective evaluation of sandboxes. Most existing
studies rely on small samples or single-sector analysis (including fintech), and there are not
enough data nor results to be analyzed. Especially in the case of regulatory sandboxes focused on
Al, information and long-term impacts remain naturally scarce. Moreover, regulators might fail
to publish news reports on the initiatives in a timely manner, or be reluctant to share their honest
views on the performance of a regulatory sandbox.

In any case, a principled starting point is the question posed by Allen: from whose perspective do
we evaluate competition and efficiency: the participating firms’, the broader industry’s, or the
public’s?'%° Different evaluative standpoints will produce different assessments of the same
sandbox, and failing to specify the relevant standpoint in advance leaves evaluation susceptible
to capture by those with the greatest interest in a favorable result.

The evaluation challenge is considerable, and the exit phase is identified as the least clear and
transparent part of the cycle. A Deloitte study of the UK Financial Conduct Authority sandbox
found that participants described this phase as the most opaque, with uncertainty about what
constituted a “successful” test and what outcomes would trigger graduation, modification, or
termination.'°! This opacity reflects the absence of pre-specified, publicly available evaluation
criteria.

Coglianese’s framework for evaluating regulatory performance offers a useful methodological
foundation.'*® The framework proposes two analytical moves that sandbox designers typically
neglect. First, it requires indicators that measure ultimate outcomes, i.e., the specific problems

100 Hilary J. Allen, Regulatory Sandboxes: One Decade On, 56 Geo. J. Int’1 L. 667, 689 (2025).

101 Deloitte, 4 Journey Through the FCA Regulatory Sandbox: The Benefits, Challenges, and Next Steps (2018),
https://appgfintech.org.uk/wp-content/uploads/2019/08/deloitte-uk-fca-regulatory-sandbox-project-innovate-
finance-journey.pdf, at 6 (“Of the various stages of the sandbox journey, the point of exit seems the least clear for
firms”™).

102 Cary Coglianese, Evaluating Regulatory Performance, 8 U. Pa. J. L. & Pub. Aff. 47 (2024).
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that the regulation (here, the sandbox itself) was intended to solve.!%* This is more important
than intermediate outputs such as the number of firms admitted or guidance documents issued.
For an Al regulatory sandbox, this means asking not only how many Al systems were tested, but
whether those systems became safer, more legally compliant, or more accessible to underserved
communities as a result. Second, it requires research designs capable of supporting causal
attribution.'™

Applied to the sandbox context, this framework generates a demanding but appropriate standard:
a sandbox should be evaluated not primarily on its outputs but on its contribution to the broader
regulatory environment and to public welfare. A sandbox that successfully helps a cohort of
firms navigate compliance requirements without generating any transferable learning for the
wider regulatory community has functioned as a compliance service and not a public regulatory
instrument. This distinction matters not only for accountability but also for competition. After
all, if the primary benefit of participating in a sandbox is preferential access to regulatory
expertise, that benefit is likely to be considered anti-competitive.

The challenge of evaluation is further compounded by what happens when the sandbox period
ends. Even outside the strictly regulatory sandbox context, it is well established that controlling
environments raise difficult questions about the real-world applicability of innovations once they
exit the protected developmental setting.'% A rigorous evaluation framework should therefore
include a post-exit monitoring phase that tracks whether sandbox-tested products and services
perform as anticipated in the open market, and whether the regulatory insights generated during
the sandbox have been incorporated into guidance, updated rules, or enforcement practice.

Finally, a focus on participating firms and on regulators seeking market intelligence might create
a structural asymmetry. Sandboxes would be designed to serve the firms’ needs and to improve
regulatory learning, and the evaluation criteria are shaped by those same actors. A more
democratically accountable evaluation framework would include ex ante specification of the
public interest outcomes to be measures, participation of civil society and affected communities
in the design of evaluation criteria, and public reporting of results.

VIIl. Conclusion

This paper argues that regulatory sandboxes, while genuinely promising as a regulatory
instrument, are at risk of becoming a reflexive institutional default rather than a deliberate policy
choice. In a field as rapidly evolving as artificial intelligence, the pressure to signal innovation-

103 Cf. Id. at 49 (arguing for a focus on the “ultimate problem or concern™); Id. at 72 (“the ideal indicators to use in
evaluating a regulation will always be measures of ultimate outcomes, as these are what matter in the end.”).

104 Cf Cary Coglianese, Evaluating Regulatory Performance, 8 U. Pa. J. L. & Pub. Aff. 47, 98 (2024).

105 T ora Koycheva & Angela VandenBroek, Sandbox Innovation: Potentials and Impacts, 46 Prac. Anthropology
36, 37 (2024), https://doi.org/10.1080/08884552.2024.2307293.
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friendliness has led regulators to reach for the sandbox before asking whether it is the right tool
for the problem at hand - or whether they have the institutional capacity to use it well.

The structural challenges are real and should not be underestimated. Regulatory sandboxes are
among the most resource-intensive instruments available to a regulatory agency. They demand
sustained personnel with rare combinations of technical fluency, legal expertise, and
fundamental rights knowledge—a profile that most agencies are still developing. They require
deliberate governance across multiple sequential stages, meaningful multi-stakeholder
engagement, and pre-specified evaluation criteria if the learning generated is to be transferable
beyond the cohort of participating firms. Where these conditions are absent, the sandbox
becomes a self-contained exercise with little contribution to the broader regulatory environment.

The concern raised in this paper is not that sandboxes fail by definition, but that their overuse
and under-examined adoption create conditions in which even well-designed sandboxes struggle
to deliver on their promise. A regulatory sandbox earns its place only when a specific regulatory
barrier exists that cannot be resolved through guidance or consultation, when live testing is
genuinely necessary to answer a defined regulatory question, and when the institution has the
legal authority, technical expertise, and stakeholder infrastructure to see the exercise through to
transferable results. Where those conditions are not met, the evidence from fintech regulation
strongly favors starting with less resource-intensive instruments, such as innovation hubs, help
desks, or structured dialogue and participation, that reach significantly more stakeholders at a
fraction of the cost.

The risk of ignoring this is not merely administrative inefficiency. Sandboxes that lack a clear
objective and evaluation framework are susceptible to political instrumentalization, functioning
as a deregulatory signal under a different name rather than as a genuine contribution to smarter
governance. A sandbox designed without pre-specified public interest outcomes, without civil
society participation in evaluation criteria, and without post-exit monitoring is unlikely to serve
the public any better than the regulatory status quo it claimed to improve upon.

The decision framework and taxonomy presented in this paper are intended to give regulators
practical guidance to make that assessment before committing to a sandbox. Regulatory
innovation does not always require complex institutional arrangements. Sometimes the smarter
choice is the simpler one.
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