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1. Introduction: Research Objective and Scope

7he comparative analysis of  legal systems proposed in this paper e[ami-
nes how different legal systems respond to the challenges posed by tech-
nological innovation.
In civil law jurisdictions, regulatory models typically originate from co-
dified statutes and institutional frameworks, whereas in common law sy-
stems, such as that of  Singapore, the legal order is fundamentally shaped 
by case law, judicial precedent, and incremental development.
Despite these structural differences, both traditions are increasingly in-
fluenced by transnational commercial practices and technological stan-
dards, often conceptualized as a form of  lex mercatoria1 or, more recently, 
lex digitalis.2

* L’articolo è stato sottoposto, in conformità al regolamento della Rivista, a referaggio 
anonimo.
:hile maintaining unity, paras. 1 and � are to be attributed to Andrea Stazi, 2 and � to 
Riccardo -ovine.
1  In literature, see B. Goldman, La lex mercatoria dans les contrats et l’arbitrage internationaux: 
réalité et perspectives, in Droit international privé: Travaux du Comité français de droit international 
privé, 2୿ année, 19�0, 221 ff., stressing that the le[ mercatoria constitutes an autonomous 
and evolutionary body of  rules grounded in commercial custom and transnational 
arbitral legitimacy.
2  In literature, see C. Reed ² A. Murray, Rethinking the Jurisprudence of  Cyberspace, 
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7hese norms, shaped by market actors, technological innovations, and 
industry standards, tend to evolve outside formal legal systems and fre-
quently outpace legislative processes.
Such a dynamic creates a recurring tension between legal certainty and in-
novation. As technological advancements emerge, regulatory frameworks 
often lag behind, resulting in a regulatory gap that must be bridged to faci-
litate innovation while preserving public interest objectives such as market 
integrity, consumer protection, and systemic stability.
In this conte[t, the concept of  “sandbo[”,� intended as “regulatory san-
dbo[”, represents an innovative and growing approach to managing the 
intersection of  technological advancement and e[isting regulatory fra-
meworks.
7he concept of  regulatory sandbo[es emerged in 201� with the 8K’s )i-
nancial Conduct Authority ()CA), which launched the first formalized 
regulatory sandbo[ to foster fintech innovation while managing risks to 
consumers and markets.�
8nlike traditional innovation models driven by private-sector competition, 
sandbo[es represent a paradigm shift in regulatory philosophy, emphasi-
zing collaboration between regulators, companies, and I7 specialists to 

Cheltenham, 201�, stressing that digital normativity increasingly emerges outside 
traditional state-based legal systems, through technical standards, platform rules, and 
code-based architectures, a phenomenon that can be conceptualized as lex digitalis.
�  See 1ational Institute of  Standards and 7echnology (1IS7), “Sandbox”, in csrc.nist.gov, 
� )ebruary 202�, defining the concept of  sandbo[ as� ©A system that allows an untrusted 
application to run in a highly controlled environment where the application’s permissions 
are restricted to an essential set of  computer permissions. In particular, an application in 
a sandbo[ is usually restricted from accessing the file system or the networkª.
�  Cfr� )inancial Conduct Authority ()CA), Regulatory Sandbox, in fca.org.uk, 201�, providing 
the foundational framework for the 8K’s regulatory sandbo[ initiative. It outlines the 
rationale, implementation strategies, and potential benefits of  establishing a “safe space” 
where businesses can test innovative financial products, services, and business models 
without immediately incurring the full weight of  regulatory requirements. 7he document 
highlights how regulatory sandbo[es can promote fintech innovation by reducing time-
to-market and costs for startups, facilitating access to funding, and enabling financial 
regulators to work closely with innovators to embed consumer protection mechanisms 
early in product development. It also discusses various implementation strategies, 
including tailored authorization processes, no-action letters, and individual regulatory 
guidance, all aimed at fostering responsible e[perimentation within financial markets. 
)urthermore, the report e[plores industry-led initiatives such as virtual sandbo[es and 
sandbo[ umbrella companies, which could further enhance the fintech ecosystem by 
offering collaborative testing environments and structured oversight mechanisms. 7he 
)CA’s recommendations also consider potential legislative changes that could provide 
greater regulatory fle[ibility to sandbo[ participants. 7he report underscores the )CA’s 
commitment to balancing financial innovation with consumer protection, ensuring that 
regulatory frameworks evolve alongside technological advancements.

https://csrc.nist.gov/glossary/term/sandbox
https://csrc.nist.gov/glossary/term/sandbox
https://csrc.nist.gov/glossary/term/sandbox
about:blank
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test novel products in controlled environments.
7his way, instead of  rigidly applying pre-e[isting regulations to new busi-
ness models or technologies, sandbo[es create a controlled e[perimenta-
tion space where companies can test their innovations under the supervi-
sion of  regulatory authorities.�
7his testing environment enables the evaluation of  a new product or ser-
vice’s innovative potential and adherence to current regulations, allowing 
for adjustments and changes that would not be possible under normal 
operating conditions.
7his methodology is particularly relevant in highly regulated sectors such as 
finance, energy, real estate, and healthcare, where regulation is intense and 
innovation may encounter obstacles due to the rigidity of  regulation.�
7he concept of  regulatory sandbo[ can be interpreted as a practical appli-
cation of  the adaptive regulation theory, which recognizes how regulations 
must evolve in response to new technological challenges and opportunities.7
Rather than defining static and immutable rules, sandbo[es facilitate the 
process of  mutual learning between innovators and regulators.�
Developers have the opportunity to test their creations in a real-world 
conte[t, receiving direct feedback on the practical implications of  their 
ideas, while regulators become familiar with new technologies, gaining a 
more accurate understanding of  the associated risks and benefits.
In this sense, the sandbo[ acts as a laboratory for regulatory e[perimenta-
tion, where different regulatory approaches are studied to understand whi-
ch are most efficient and effective in fostering innovation and protecting 

�  See R. 3lato-Shinar, The Contribution of  the Regulatory Sandbox to the Development of  
$UWLÀFLDO�,QWHOOLJHQFH�$SSOLFDWLRQV�LQ�WKH�)LQDQFLDO�6HFWRU, in the journal Law, Society and Culture, 
9ol. +, 202�, stressing how entrepreneurs gain mutual learning opportunities with the 
regulator, studying its approach to develop products tailored to regulatory requirements. 
At the same time, the regulator learns about new products early in their development, 
enabling a better understanding of  their nature and the level of  regulation needed.
�  In this regard, see R. Markellos ² S. (nnis ² B. (nstone ² A. Manos ² D. 3azaitis ² 
D. 3sychoyios, Worldwide Adoption of  Regulatory Sandboxes: Drivers, Constraints and Policies, 
in SSRN, 202�, 10 ff., stressing the relevant role of  regulatory sandbo[es in enabling 
innovation within highly regulated sectors such as finance, energy, healthcare, and 
transport, providing a space to test new products or services under controlled conditions, 
allowing adjustments that would be unfeasible under usual regulatory constraints. 
Conversely, this approach addresses systemic challenges where rigid rules often stifle 
e[perimentation. In this regard, see +. -. Allen, Regulatory Sandboxes, in The George 
Washington Law Review, 2019, �79 ff.
7  See I. Ayres ² -. Braithwaite, Responsive regulation: Transcending the deregulation debate, 
O[ford, 1992, 1�2, highlighting the relevance of  participatory models in regulatory 
design by fostering collaboration between regulators and industry stakeholders.
�  See R. 3lato-Shinar, The Contribution of  the Regulatory Sandbox to the Development of  
$UWLÀFLDO�,QWHOOLJHQFH�$SSOLFDWLRQV�LQ�WKH�)LQDQFLDO�6HFWRU, cit., �.
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public interests.
7he theory behind regulatory sandbo[es acknowledges the importance of  
regulatory fle[ibility for technological advancement. Instead of  blocking 
innovation with outdated rules, sandbo[es allow regulatory authorities to 
adopt a more open and collaborative approach.
7his creates an environment where industry operators can e[periment, 
learn, and refine their strategies without being immediately constrained by 
e[isting rules. Such a model is particularly useful in areas such as artificial 
intelligence or blockchain, where the pace of  change is so rapid that tradi-
tional regulatory frameworks struggle to keep up.9
In this sense, sandbo[es are not considered spaces for deregulation but 
controlled environments for e[perimentation, where the main goal is to 
identify the right balance between promoting innovation and protecting 
the public through the direct observation of  the effects of  new techno-
logies.
7hus, the sandbo[ acts as a bridge between theory and practice, provi-
ding an empirical basis for developing regulations that effectively foster 
innovation while ensuring the safety and transparency of  markets.10 This 
approach aims for evidence-based regulation, where rules are shaped by 
direct observation of  the impacts of  new technologies and by e[perience 
gained in the sandbo[.
7he controlled testing environment can also allow the development of  
“regulation as code”, embedding regulatory obligations directly into the 
computer code of  the tested products and services, and so enhancing 
adherence to the rules.11

7his study undertakes a comparative analysis of  the regulatory sandbo[ 
frameworks in the 8nited Arab (mirates and Singapore, with the aim of  
e[amining how differing legal traditions, institutional configurations, and 
governance models in successful pro-innovation countries shape the desi-

9  See.� 7. Moraes, Regulatory Sandboxes as Tools for Ethical and Responsible Innovation of  
$UWLÀFLDO�,QWHOOLJHQFH�DQG�WKHLU�6\QHUJLHV�ZLWK�5HVSRQVLYH�5HJXODWLRQ��7KH�4XHVW�IRU�$,�6RYHUHLJQW\��
7UDQVSDUHQF\�DQG�$FFRXQWDELOLW\���2IÀFLDO�2XWFRPH�RI �WKH�81�,*)�'DWD�DQG�$UWLÀFLDO�,QWHOOLJHQFH�
Governance Coalition, in SSRN, 202�, �.
10  In this regard, see.� L. M. Santos ² -. M. Roæanec, Fostering Research & Innovation in 
AI through Regulatory Sandboxes, in 16th International Technology Transfer Conference, Ljubljana, 
October 11th 2023, 202�, �, stressing how regulatory sandbo[es facilitate evidence-based 
lawmaking, providing fle[ibility, adaptability, and innovation-friendliness required by new 
technologies.
11  See also A. Stazi, Smart Contracts and Comparative Law: A Western Perspective, Cham, 2021, 
stressing how smart contracts and distributed ledger technologies facilitate legal and 
regulatory compliance automation. 7hese mechanisms, by embedding legal obligations 
directly into their e[ecution framework, present new regulatory challenges and require 
controlled testing environments to ensure adherence to e[isting legal frameworks.
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gn, implementation, and evolution of  regulatory sandbo[es.
7he central objective of  the research is to identify and critically assess 
how these frameworks reconcile the dual imperatives of  fostering tech-
nological innovation, particularly in fast-evolving sectors such as fintech, 
blockchain, and artificial intelligence, while safeguarding regulatory stabi-
lity and systemic integrity.
7hrough this analysis, the study seeks to e[tract key insights and best 
practices that may inform the development of  future regulatory strategies 
in diverse jurisdictions, offering a normative and practical contribution to 
the broader discourse on innovation governance in a comparative legal 
context.
7he choice of  the 8nited Arab (mirates and Singapore as case studies is 
both deliberate and methodologically strategic. 7hese jurisdictions, while 
sharing a common ambition to position themselves as global hubs for te-
chnological innovation, represent two distinct legal systems and regulatory 
philosophies.
7he 8A( operates within a mi[ed legal system� it combines elements of  
civil law, influenced by continental (uropean legal traditions, with features 
of  common law in certain emirates, and incorporates aspects of  Sharia 
law in its broader legal landscape. Its regulatory architecture is characteri-
zed by a polycentric and pluralistic model, in which multiple sector-spe-
cific sandbo[es, overseen by different regulatory bodies, coe[ist within a 
federal framework that promotes localized e[perimentation while aligning 
with national strategic objectives in digital transformation and economic 
diversification.12

By contrast, Singapore’s legal system is firmly rooted in the common law 
tradition, and its regulatory sandbo[ model is governed in a centralized 
manner by the Monetary Authority of  Singapore.
7his monocentric approach reflects a regulatory philosophy grounded 
in standards-based, e[perimentalist governance, emphasizing regulatory 
coherence, transnational interoperability, and iterative learning.
Singapore’s model is frequently cited as a benchmark for regulatory inno-
vation in the Asia-3acific region, while the 8A(’s multi-layered governan-
ce structure offers a unique laboratory for e[amining how legal pluralism 

12  In literature, see D. =etzsche ² R. 3. Buckley ² D. :. Arner ² -. 1. Barberis, Regulating 
a Revolution: From Regulatory Sandboxes to Smart Regulation, in Fordham Journal of  Corporate 
& Financial Law, 2�(1), 2017, �� ff. 7his observation aligns with a growing trend in 
jurisdictions such as the 8A(, where regulatory sandbo[es are not only used to test 
novel technologies, but are embedded within broader national strategies for economic 
diversification, foreign direct investment attraction, and post-oil development models. By 
offering controlled legal environments with temporary regulatory relief, these frameworks 
serve as catalysts for cross-sectoral innovation and long-term structural change.
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interacts with regulatory experimentation.1�

7he comparative analysis of  these two jurisdictions thus provides a com-
pelling framework for e[ploring how legal traditions, institutional confi-
gurations, and strategic priorities shape the operation and impact of  regu-
latory sandbo[es.
By ju[taposing the 8A(’s polycentric and sectoral approach with Singapo-
re’s unified, standards-driven model, the study aims to elucidate the stren-
gths and confines of  each system, offering a nuanced understanding of  
how sandbo[ frameworks function not merely as regulatory tools but as 
instruments of  broader economic, technological, and geopolitical strategy.
8ltimately, the research seeks to contribute to the practice of  a compa-
rative regulatory innovation, highlighting how legal systems can adapt to 
the challenges of  the digital age by designing sandbo[ models that balance 
fle[ibility and oversight, e[perimentation and stability, innovation and pu-
blic interest.

2. Regulatory Sandboxes in the United Arab Emirates

7he 8nited Arab (mirates has emerged as a regional and global leader in 
developing regulatory sandbo[es that support innovation, entrepreneu-
rship, and digital transformation in finance and other high-tech sectors.
As a federation composed of  seven emirates, each with considerable auto-
nomy, the 8A(’s regulatory sandbo[ landscape reflects a combination of  
national-level strategy and emirate-specific initiatives.
Since the mid-2010s, the 8A( government has pursued a coordinated 
approach to regulatory innovation, driven by federal entities such as the 
Central Bank of  the 8nited Arab (mirates, the Securities and Commo-
dities Authority, and the 7elecommunications and Digital Government 
Regulatory Authority, alongside pioneering efforts by individual emirates 
like Abu Dhabi and Dubai.
In 1ovember 201�, the Abu Dhabi Global Market introduced its regula-
tory sandbo[ through the )inancial Services Regulatory Authority.
7he Abu Dhabi Global Market RegLab provided a key node in the 8A(’s 
sandbo[ ecosystem, with a strong focus on digital banking, sustainable 
finance, and cross-border innovation.
7he )inancial Services Regulatory Authority encouraged e[perimentation 

1�  Ibid., �0 ff. 7his regulatory design embodies a shift away from static rule-making 
toward iterative and empirical governance, whereby regulators observe, evaluate, and 
recalibrate rules in response to real-time feedback from sandbo[ participants. Such a 
model not only facilitates more nuanced risk assessment but also allows legal systems to 
co-evolve with technological change, enabling the emergence of  more agile and conte[t-
sensitive regulatory responses.
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while maintaining strong consumer protection and AML�C)7 standards, 
and it regularly coordinated with international regulators.1�

7his initiative positioned Abu Dhabi as an early leader in regulatory innova-
tion, aligning closely with the 8A(’s broader national objectives.
A major milestone in the 8A(’s regulatory sandbo[ journey followed in 
2017, with the launch of  the Innovation 7esting Licence by the Dubai )i-
nancial Services Authority within the Dubai International )inancial Centre.
7he Innovation 7esting Licence was designed to provide fintech firms 
with a structured, controlled environment in which to test innovative pro-
ducts, services, and business models under tailored regulatory oversight.
7his initiative mirrored the sandbo[ model first introduced by the 8K’s 
)inancial Conduct Authority, but it was adapted to Dubai’s legal and 
business environment, emphasizing international best practices, busi-
ness-friendly regulation, and technology-driven growth.1�

1�  Applications to the ADGM RegLab are accepted in cohorts, with the ADGM 
announcing publicly when each new application window opens. 7he RegLab is open to 
all entities operating in the )in7ech sector, ranging from startups to established, regulated 
firms. 7o be eligible, )in7ech applicants must present an innovative technological solution 
that is sufficiently developed and ready for testing. Additionally, the solution should 
support the advancement of  the 8A(’s financial sector. As outlined in the )inancial 
Services Regulatory Authority, FinTech Regulatory Laboratory Guidance, in assets.adgm.com, 
201�, � ff., this framework demonstrates ADGM’s commitment to enabling innovation 
in financial technology by offering a controlled environment where eligible firms can 
develop and live-test innovative solutions under customized regulatory requirements. 
By adopting a tailored, risk-based approach to regulation, the RegLab not only fosters 
market entry and e[perimentation but also ensures critical safeguards are in place to 
protect consumers, maintain market integrity, and support compliance with international 
standards such as anti-money laundering and counter-terrorism financing measures.
1�  Dubai )inancial Services Authority, Innovation Testing Licence, in dfsa.ae, 2017 (updated 
May 202�). 7he Innovation 7esting License (I7L) is a restricted financial services 
license that functions as Dubai’s formal regulatory sandbo[, allowing eligible firms to 
test innovative financial products, services, or business models in or from the Dubai 
International )inancial Centre without being subject to the full regulatory requirements 
normally imposed on Authorized 3ersons. As detailed, firms must demonstrate a 
genuine need for testing, the use of  innovative technology, operational readiness, and 
an intention to scale following successful testing. 7he I7L process comprises several 
structured stages� pre-application, full application with a detailed test plan, supervised 
live testing under a simplified regulatory framework, and e[it, either through graduation 
to an unrestricted license or a controlled withdrawal. 7he D)SA may grant temporary 
waivers or modifications to certain regulatory rules (e.g., capital requirements, conduct 
rules) while maintaining essential obligations related to integrity, consumer protection, 
and anti-money laundering. 7he test plan must outline risk mitigation strategies, customer 
engagement practices, performance benchmarks, and contingency measures. 7ypically, 
the I7L is valid for �-2� months, during which firms are closely supervised by the D)SA. 
After the testing phase, firms must either prove readiness for full authorization or cease 
operations, thus ensuring a robust but fle[ible regulatory approach that encourages 
innovation without compromising market integrity or consumer safety. 

https://assets.adgm.com/download/assets/fintech-reglab-guidance.pdf/800da29e606c11ef9c36e210a144be73
https://www.dfsa.ae/news/dfsa-launches-innovation-testing-licence-explainer-guide-boost-innovation-difc
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7he Innovation 7esting Licence process included defined stages, from ap-
plication and evaluation to restricted live testing and potential graduation 
to full regulatory licensing, allowing firms to innovate safely while offering 
regulators insights into how emerging technologies function in real-world 
conditions.1�

Dubai’s regulatory sandbo[ quickly became a magnet for firms in the )in-
tech, Insurtech, and Reg7ech sectors, including digital payment providers, 
AI-driven risk platforms, and blockchain startups.
In this framework, artificial Intelligence represents a key area of  focus 
for sandbo[-enabled innovation. 7he 8A( 1ational Strategy for Artificial 
Intelligence 20�1, launched in 201�, emphasized regulatory fle[ibility as a 
prerequisite for AI development across multiple sectors, including finance, 
transportation, and healthcare.17

A foundational component of  the 8A(’s regulatory innovation strategy is 
RegLab, the national Regulations Laboratory launched in 2019 in partner-
ship with the Dubai )uture )oundation.
Designed to pre-emptively craft legislation for emerging technologies, Re-
gLab has played a pivotal role in piloting projects such as electric cargo 
aircraft, self-driving vehicles, fractional bonds, and national health data 

1�  D)SA, DFSA Annual Report 2019, in dfsa.ae, 2019, �-�, �-9, �2-��. 7he 2019 Annual 
Report provides a detailed account of  the D)SA’s continued commitment to fostering 
innovation through its regulatory sandbo[ framework, specifically the I7L program. In 
2019, the D)SA admitted eight new applicants to the I7L, reflecting a steady interest in 
the program across diverse fintech verticals, including digital payments, robo-advisory, 
Reg7ech, and crowdfunding. 7he report notes that the I7L follows a structured yet fle[ible 
process comprising pre-application, application, restricted live testing, and eventual e[it, 
either through full authorisation or withdrawal. One significant milestone highlighted in 
the report was the successful graduation of  a property crowdfunding firm from the I7L 
to become a fully authorised entity, illustrating the programme’s role as a launchpad for 
innovative business models. 7he D)SA underscores its dual role in encouraging fintech 
innovation and ensuring consumer protection, financial stability, and market integrity. 
7he D)SA’s engagement with the Global )inancial Innovation 1etwork (G)I1) and 
its leadership in cross-border testing initiatives also e[emplify how the I7L contributes 
to international regulatory harmonisation. 7he Annual Report also emphasizes how the 
DI)C’s geographic and strategic positioning has made it an attractive jurisdiction for 
firms aiming to scale across the Middle (ast, Africa, and South Asia (M(ASA) region. 
7hrough its sandbo[, the D)SA gathers valuable regulatory insights, enabling it to assess 
potential policy adaptations in response to emerging financial technologies and business 
models
17  8A( Government, 8$(�1DWLRQDO�6WUDWHJ\�IRU�$UWLÀFLDO�,QWHOOLJHQFH�����, in u.ae, 201�, 
22²2�, �0, �2²��. 7he strategy identifies regulatory fle[ibility as a critical enabler for the 
development and deployment of  AI across sectors, including finance, transportation, 
and healthcare. It promotes the 8A( as a global testbed for AI by encouraging adaptive 
governance, sector-specific pilot programs, and collaborative efforts through the 8A( 
Artificial Intelligence and Blockchain Council.

https://www.dfsa.ae/your-resources/publications-reports/annual-report/dfsa-annual-report-2019
https://staticcdn.mbzuai.ac.ae/mbzuaiwpprd01/2022/07/UAE-National-Strategy-for-Artificial-Intelligence-2031.pdf
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registries.1�

Its mission to align regulation with innovation directly has supported the 
8A(’s role as a global testbed for future technologies.
In response, the Dubai )inancial Services Authority e[panded the Innova-
tion 7esting Licence in 2021 to include AI-powered financial tools, such as 
algorithmic trading systems, credit scoring engines, and customer service 
chatbots.19

1�  8A( Regulations Lab, or RegLab, was created to spark new markets in the 8A( 
by fast-tracking the adoption of  emerging technology. It’s where regulators enable 
new business activity based on agile regulations. RegLab aligns the government with 
the private sector’s intent to create regulatory frameworks that accelerate Industry �.0. 
Launched in -an 2019 in partnership with D)), collaborates with business leaders and 
tech innovators, works closely with lawmakers from local and federal authorities to 
develop legislation governing technology, incubates and creates new markets based on 
technology pilots, supports the 8A(’s role as a testbed for emerging technology. Among 
its key initiatives is the licensing of  electric cargo aircraft, granted in March 202�, as 
part of  a national push toward sustainable and environmentally friendly transportation. 
7his move aims to reduce carbon emissions in the logistics sector by encouraging the 
use of  clean energy and reimagining traditional freight practices through innovation. 
In parallel, RegLab issued a temporary licence to 83S to test electric vertical takeoff  
and landing (e97OL) aircraft within the 8A(. 7his initiative is designed to support 
the development of  new, sustainable air cargo solutions while establishing a legislative 
framework that can accommodate ne[t-generation aviation technologies. It reflects the 
8A(’s broader commitment to environmentally conscious economic competitiveness. 
:ithin the healthcare sector, the Ministry of  +ealth and 3revention, in collaboration 
with RegLab, launched two pioneering projects� a national health data repository and 
a disease registry system. 7he repository seeks to connect stakeholders and harness 
advanced tools such as artificial intelligence to conduct data-driven health studies. 7he 
disease registry focuses on improving the quality and comprehensiveness of  national 
patient data, beginning with developing interactive dashboards and progressing toward 
automated reporting systems. 7he 8A( also took a significant step in mobility by 
approving a temporary licence to test self-driving vehicles, making it the first country in 
the Middle (ast and the second globally to do so. 7his initiative underlines the country’s 
dedication to integrating advanced technologies into public infrastructure and transport 
systems. In financial innovation, a pilot licence was issued for the fractional bonds project 
under the oversight of  the Securities and Commodities Authority. 7his initiative aims to 
introduce fle[ible, secure financial instruments that meet investor needs while adhering 
to international standards of  transparency and confidentiality. In this regard, see 8A(, 
Regulatory sandboxes in the UAE, in u.ae, 202�.
19  See R. 3lato-Shinar, The Contribution of  the Regulatory Sandbox to the Development of  
$UWLÀFLDO� ,QWHOOLJHQFH�$SSOLFDWLRQV� LQ� WKH� )LQDQFLDO� 6HFWRU, cit., providing a comparative and 
conceptual analysis of  how regulatory sandbo[es, particularly in tightly regulated 
sectors such as finance, have become essential for fostering responsible innovation in 
AI. It highlights the sandbo[’s role in enabling AI-based services such as algorithmic 
trading, credit scoring, robo-advisory, and chatbots, under the regulator’s oversight. 7he 
author emphasizes the sandbo[’s mutual-learning dynamic� while startups gain insight 
into compliance needs, regulators observe emerging technologies early and adapt rules 
accordingly. 7hese insights reinforce the e[panded scope of  sandbo[es like the D)SA’s 

https://u.ae/en/about-the-uae/digital-uae/regulatory-framework/regulatory-sandboxes-in-the-uae
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7he establishment of  the Artificial Intelligence Lab at the Dubai Inter-
national )inancial Centre )in7ech +ive provided a dedicated venue for 
simulating and assessing AI-driven use cases before full-scale deployment, 
thereby integrating regulatory foresight with technical e[perimentation. 
7he (mirate of  Dubai’s broader innovation ecosystem, which includes the 
Dubai )uture Accelerators20, the Smart Dubai initiative21 and the Dubai 
8niversal Blueprint for AI22, complements the regulatory sandbo[ model 
by promoting collaboration between startups, regulators, and government 
agencies involved in implementing, overseeing, or complementing these 
programs such as the Dubai )uture )oundation, Digital Dubai Authority, 
Dubai Centre for Artificial Intelligence and the Dubai )inancial Services 
Authority.
7his integrated approach is further formalized by the launch of  Sandbo[ 
Dubai in August 202� by the Dubai )uture )oundation. Conceived under 
the ambitious Dubai (conomic Agenda D��,2� this initiative represented 
a major step toward a unified regulatory e[perimentation framework for 

I7L, which began with fintech and evolved to accommodate AI-driven financial solutions.
20  Dubai )uture Accelerators is a government-led initiative designed to foster collaboration 
between startups, private entities, and government agencies to address specific challenges 
through innovative technologies. :hile D)A is not a regulatory sandbo[ like the 
D)SA’s Innovation 7esting Licence (I7L) program, it plays a complementary role by 
facilitating the development and testing of  cutting-edge solutions, including blockchain 
technologies, within Dubai’s innovation ecosystem. Startups participating in D)A have 
the opportunity to work closely with government entities, which can pave the way for 
regulatory engagement and potential integration into programs like the I7L. 
21  )ollowing the successful implementation of  its initial goal to transform the city into 
a Smart City by 2017, the Dubai Government advanced its digital agenda by launching 
the “Smart Dubai 2021 Strategy“. 7his comprehensive strategy aimed to elevate the city’s 
standing by focusing on four strategic pillars designed to enhance the quality of  life and 
business environment. Specifically, the strategy was structured around making services 
“Seamless”, by providing integrated daily life services� “(fficient”, by optimizing the use 
of  city resources� “Safe” by anticipating risks and protecting people and information� 
and “3ersonalised”, by enriching life and business e[periences for all. 7he launch of  this 
strategy provided a clear roadmap for the emirate’s continued digital transformation, 
building directly on the foundation laid by its predecessor. In this regard, see 8A(, Smart 
Dubai 2021 Strategy, in u.ae, 202�
22  See 8A(, 'XEDL�8QLYHUVDO�%OXHSULQW�IRU�$UWLÀFLDO�,QWHOOLJHQFH, in u.ae, 202�, a comprehensive 
plan designed to accelerate the adoption of  AI applications across the emirate. As a key 
part of  the Dubai (conomic Agenda D��, it aims to boost Dubai’s economy by an annual 
A(D 100 billion and increase productivity by �0� through innovative digital solutions. 
7he blueprint serves as a roadmap to enhance the quality of  life by incorporating AI 
across all strategic sectors, attracting global AI talent and companies, delivering superior 
government services, and transforming Dubai into a global hub for AI governance and 
legislation. Initial actions include appointing a Chief  AI Officer in every government 
entity and introducing a specialized AI commercial license.
2�  Government of  Dubai, Dubai Economic Agenda D33, in u.ae, 202�.

https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/strategies-plans-and-visions-untill-2021/smart-dubai-2021-strategy
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/strategies-plans-and-visions-untill-2021/smart-dubai-2021-strategy
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/government-services-and-digital-transformation/dubai-universal-blueprint-for-ai
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/finance-and-economy/dubai-economic-agenda-d33
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emerging technologies. Spearheaded by the Dubai )uture )oundation in 
collaboration with various government entities, Sandbo[ Dubai was de-
signed to foster innovation in key areas such as AI, :eb�, biotechno-
logy, the metaverse, and sustainability. 8nlike traditional regulatory san-
dbo[es limited to a single sector or authority, Sandbo[ Dubai functions 
as a cross-sector, multi-stakeholder platform that facilitates public-private 
collaboration in both testing new technologies and co-developing adaptive 
regulatory frameworks.2�

1otably, Dubai’s Blockchain Strategy, launched in 201�, set the ambitious 
target of  becoming the first city powered entirely by blockchain technolo-
gies.2� :hile full implementation was not achieved by the original 2020 de-
adline, significant strides were made, with blockchain-based firms admit-
ted into the Innovation 7esting Licence sandbo[ to e[plore applications 
such as decentralized finance, supply chain verification, and tokenization.
7he 8A(’s commitment to innovation-friendly regulation was reinforced 
with the creation of  the 9irtual Assets Regulatory Authority in Dubai in 

2�  Dubai )uture )oundation, Sandbox Dubai, in sandboxdubai.gov.ae, August 202�. 7he 
Sandbo[ Dubai initiative, launched in August 202� by the Dubai )uture )oundation, is a 
specialized digital hub designed to enhance the effectiveness of  the (mirate’s regulatory 
ecosystem. Its creation is e[plicitly tied to the goals of  the Dubai (conomic Agenda D��, 
which seeks to double Dubai’s economic size and cement its position among the world’s 
top three urban economies by 20��. 7he sandbo[ aims to achieve this by acting as a central 
mechanism to connect innovators, regulators, and investors, significantly streamlining the 
process from innovative ideation to achieving formal regulatory approval. By late 202�, 
thematic sandbo[es had already been launched under its umbrella, including for the Gig 
(conomy and 3rop7ech, demonstrating early implementation success. In 202�, Sandbo[ 
Dubai entered a phase of  full-scale operation, signing its first international memorandum 
of  understanding with the Artificial Intelligence Center +amburg, and establishing itself  
as a global reference point for scalable e[perimental governance. 7he platform reinforces 
Dubai’s vision of  becoming a leading urban testbed for future technologies, while aligning 
regulatory fle[ibility with economic transformation.
2�  Smart Dubai, Dubai: The First City on the Blockchain, in digitaldubai.ae, -anuary 2017, 
outlining the launch and ambition of  the Dubai Blockchain Strategy, introduced in 
October 201� with the goal of  making Dubai the first city fully powered by blockchain 
technology by 2020. Developed jointly by the Smart Dubai Office and the Dubai )uture 
)oundation, the strategy is built on three pillars� government efficiency (implementing 
blockchain in public sector services), industry creation (fostering a blockchain ecosystem 
with startups, accelerators, and regulatory support), and international thought leadership 
(positioning Dubai as a global hub for blockchain knowledge and innovation). 7he 
document stresses implementation plans involving over a dozen government entities and 
outlines a governance framework to support pilot projects in sectors such as energy, 
tourism, real estate, and health. Also describes Dubai’s plans for policy development, 
global startup competitions, training programs, and public²private collaboration through 
the Global Blockchain Council. 7he strategy reflects Dubai’s broader vision of  embracing 
emerging technologies to transform government operations, stimulate economic growth, 
and e[port its blockchain model globally.

https://sandboxdubai.gov.ae/
https://www.digitaldubai.ae/docs/default-source/publications/dubai---the-first-city-on-blockchain_jan-2017.pdf?sfvrsn=d537e1a6_0
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2022.
As a specialized body dedicated to the oversight of  virtual assets, the 9ir-
tual Assets Regulatory Authority has introduced a bespoke regulatory fra-
mework covering crypto-assets, 1)7s, and emerging use cases such as 
metaverse platforms.
Operating independently from the Dubai )inancial Services Authority, 
but aligned with the 8A(’s overarching legal and compliance objectives, 
9ARA enables sector-specific regulation while addressing the unique risks 
posed by decentralized digital economies.2� 7his layered, multi-regulator 
model supports adaptive and coherent regulatory responses, even as tech-
nologies evolve at different speeds across domains.
At the federal level, regulatory sandbo[es are increasingly being used in 
the 8A( to facilitate innovation across sectors beyond finance. 7hese ini-
tiatives are guided by principles of  transparency, proportionality, risk miti-
gation, and inter-agency collaboration, enabling faster regulatory learning 
and agile policy responses to emerging technologies.
7he 8A( has rapidly e[panded its capacity for regulatory innovation, mo-
ving beyond simple frameworks to establish comprehensive ecosystems 
that actively shape its future economy. In 2020, the Central Bank of  the 
8A( significantly amplified these efforts by launching a broad regulatory 
sandbo[ program to support advancements in banking, payments, and 
open finance.
Crucially, this drive e[tended to targeted sectoral transformation. 7he 

2�  Law 1o. (�) of  2022 Regulating 9irtual Assets in the (mirate of  Dubai. 7he law 
states that the Dubai 9irtual Assets Regulatory Authority (9ARA) is established as an 
independent public authority affiliated with the Dubai :orld 7rade Centre Authority, 
endowed with legal personality and financial and administrative autonomy (art. �). Its 
jurisdiction covers all virtual asset activities in the (mirate of  Dubai, e[cluding the 
Dubai International )inancial Centre (art. �). 7he stated objectives of  9ARA include 
promoting Dubai as a regional and global hub for virtual assets, encouraging innovation 
and investment in the sector, and developing a digital economy (art. �). 7o achieve 
these objectives, 9ARA is empowered to issue permits for a defined set of  virtual asset-
related activities, such as the operation of  e[changes, custodianship, wallet provision, 
and token issuance, and to supervise compliance through ongoing regulatory oversight 
(Arts. 1�-1�). Of  particular relevance to innovation governance, the law enables 9ARA 
to classify new activities and define regulatory requirements accordingly, allowing for 
adaptive responses to emerging technological developments (art. 1�(c)). Moreover, 
9ARA has the authority to suspend activities or trading operations if  public interest or 
market integrity so requires (art. 1�), reflecting a responsive and risk-sensitive regulatory 
posture. The legislation further mandates coordination with domestic and international 
stakeholders, and e[pressly empowers 9ARA to propose new legislation and establish 
legal entities to support its regulatory functions (art. �(11), �(1�), �(1�)). 7aken together, 
these provisions form a fle[ible regulatory infrastructure that, while not e[plicitly labeled 
a “sandbo[,” mirrors the structure and purpose of  regulatory sandbo[es by enabling 
limited, supervised e[perimentation in rapidly evolving domains such as digital assets, 
blockchain technologies, and related fintech innovations.
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Central Bank of  the 8A( simultaneously introduced a specialized insu-
rance sandbo[, not merely to test products, but with the stated ambition 
of  turning the entire insurance sector into a smart, technology-driven 
marketplace. 7he initiative is highly strategic, focused on both safeguar-
ding consumers and actively nurturing (mirati )in7ech leadership in the 
Insurtech space. The focused regulatory experimentation allows the Cen-
tral Bank of  the 8A(’s Insurance sector to gain vital insight into the ri-
sks of  new digital products, ensure customer protection, and foster an 
innovation-friendly environment that collaborates with )in7ech firms, as 
detailed in the Sandbo[ Conditions Regulation.27

Such a spirit of  proactive, collaborative regulation has only intensified. 
In -anuary 202�, the 8nited Arab (mirates demonstrated its internatio-
nal leadership by launching the Global 7rade7ech Sandbo[ in partnership 
with the Ministry of  (conomy, the Abu Dhabi Department of  (conomic 
Development, and the :orld (conomic )orum. Such a move positions 
the (mirates at the forefront of  establishing global best practices for trade 
technology adoption, underscoring the country’s commitment to interna-
tional regulatory cooperation.
7he focus on enabling technological growth continued into )ebruary 
202�, when the 7elecommunications and Digital Government Regulatory 
Authority introduced the IC7 Regulatory Sandbo[. 7his initiative directly 
addresses the backbone of  the digital economy by fostering a proactive 
legislative environment necessary for developing and deploying innovati-
ve Information and Communications 7echnology services, ensuring the 
long-term sustainability and growth of  the digital sector itself. 7ogether, 
these sandbo[es form a cohesive targeted strategy to ensure that regula-

27  7he Central Bank of  the 8A( introduced its regulatory sandbo[ within the insurance 
sector as part of  its response to the fast-paced digital transformation reshaping the global 
economic and financial environment. 7hese technological advancements, driven primarily 
by the private sector and global digitization trends, are revolutionizing industries while 
also presenting both opportunities and challenges for insured individuals, policyholders, 
beneficiaries, companies, stakeholders, related professionals, and regulators alike. 
7o address these shifts, the Central Bank’s Insurance Sector has implemented the 
Sandbo[ Regulation, which outlines the regulatory framework governing the operation 
and oversight of  this e[perimental environment. 7he key objectives of  this initiative 
include� Gaining insight into new insurance products and identifying associated risks 
to ensure customer protection and satisfaction during testing phases� 7ransitioning 
the 8A( insurance market into a smart, technology-driven marketplace� (ncouraging 
the growth of  emerging (mirati )in7ech firms� (stablishing a supportive, innovation-
friendly environment for the insurance industry, one that fosters collaboration with 
)in7ech companies, enhances regulatory practices, and contributes to broader economic 
development and effective risk management. Central Bank of  the 8.A.(., Sandbox 
Conditions Regulation, in rulebook.centralbank.ae, April 1�, 202�

https://rulebook.centralbank.ae/en/rulebook/sandbox-conditions-regulation
https://rulebook.centralbank.ae/en/rulebook/sandbox-conditions-regulation
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tion is a catalyst, not a constraint, for the nation’s economic ambitions.2� 
As of  today, the 8A(’s regulatory sandbo[ ecosystem stands as one of  the 
most sophisticated and integrated in the world.
Rather than treating sandbo[es as isolated e[periments, the 8A( em-
beds them into a national innovation framework that includes accelerator 
programs, public-private partnerships, and strategic legal reforms. (ach 
emirate contributes to this ecosystem in alignment with federal priorities, 
creating a collaborative environment for testing, learning, and scaling in-
novation.
7he country’s proactive, forward-looking approach to sandbo[ governan-
ce, anchored in fle[ibility, inclusivity, and international best practice, has 
positioned the 8A( as a global reference point for smart regulation in the 
digital age.
:hile the 8nited Arab (mirates’ framework is undeniably comprehensi-
ve, the challenge lies in its very sophistication. 7he proliferation of  specia-
lized and geographically distinct sandbo[es, such as those managed by the 
Dubai )inancial Services Authority, the Central Bank of  the 8nited Arab 
(mirates, the 7elecommunications and Digital Government Regulatory 
Authority, and the newly established Sandbo[ Dubai, presents a critical 
operational hurdle.
7he major ongoing challenge is managing decentralization and ensuring 
seamless modernization and cooperation, in line and on top of  what in-
creasingly occurs among companies29, authorities and sandbo[es.
7rue systemic success requires these regulatory and governmental autho-

2�  7DRA, ICT Regulatory Sandbox, in tdra.gov.ae, )ebruary 202�, emphasizing that the 
initiative is a strategic regulatory tool developed to support the 8A(’s national priorities 
by enabling safe e[perimentation with emerging IC7 technologies in a controlled 
environment. It stresses the importance of  regulatory agility to accommodate innovation 
without compromising consumer protection or market stability. 7he Sandbo[ offers 
selected participants, particularly start-ups and SM(s, a temporary regulatory respite to 
test novel digital services and business models, provided they deliver clear added value 
and meet specific eligibility and performance criteria. 7hrough a structured lifecycle 
and with 7DRA’s oversight, the initiative gathers evidence to shape future regulatory 
frameworks, ensuring that technological advancement proceeds in tandem with 
responsible governance. 

29  See G. Ghidini ² A. Stazi, Coopetition: the role of  IPRs, in Innovation, Competition and 
Collaboration, 201�, 1� ff., which highlight that effective cooperation and collaboration 
among competitors, or coopetition, is increasingly essential for innovation and business 
in comple[ technological environments. It emphasizes the creation of  value networks that 
reduce costs, foster R	D, e[pand markets, address technological challenges, and comply 
with regulations developing new industry standards. 7he authors frame coopetition as a 
balanced interaction of  competition and collaboration, grounded in contractual freedom 
and legal protections, which provides a strong basis and incentive for decentralized actors 
such as authorities and sandbo[es to modernize and cooperate effectively. 

https://tdra.gov.ae/en/pages/-/media/ICT-Regulatory-Sandbox-Guidelines/ICT-Regulatory-Sandbox-Final-EN.pdf
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rities to not merely cooperate with the e[ternal private companies utilizing 
the sandbo[es, but to effectively cooperate with each other.
:ithout robust, standardized protocols for sharing data, findings, and 
best practices across different jurisdictions and specialized regulators, the 
risk of  fragmentation remains.
Overcoming this internal coordination comple[ity is the key to maintai-
ning the ecosystem’s agility and ensuring that the 8nited Arab (mirates’ 
impressive regulatory innovation framework truly functions as a cohesive 
national model.

3. Regulatory Sandbox in Singapore

Singapore’s regulatory sandbo[ framework has become one of  the most 
influential and widely cited models globally, embodying the city-state’s 
proactive and strategic approach to financial and technological innovation.
7he origins of  Singapore’s sandbo[ can be traced back to 1ovember 201�, 
when the Monetary Authority of  Singapore launched its original )in7ech 
Regulatory Sandbo[ initiative. 7his move was part of  a broader national 
agenda to position Singapore as a global )in7ech hub, articulated under 
the Smart )inancial Centre vision.�0

8nlike many early sandbo[ models focused narrowly on financial pro-
ducts, the Monetary Authority of  Singapore’s initiative was deliberately 
broad in both scope and participation. It permitted e[perimentation not 
only across financial sectors ² such as payments, wealth management, in-
surance, and even Reg7ech ² but also among a wide range of  actors, inclu-
ding not just traditional financial institutions, but also )in7ech start-ups 
and professional services firms partnering with them.

�0  Monetary Authority of  Singapore, FinTech Regulatory Sandbox Guidelines, in mas.gov.sg, 
1ovember 201�, defining the sandbo[ as a regulatory tool to support e[perimentation 
with innovative financial services in a live environment, while maintaining safeguards 
to contain failure. MAS outlines key objectives such as enhancing efficiency, managing 
risk, creating new opportunities, and improving lives through technology-driven financial 
innovation. MAS sets eligibility criteria ² including the novelty of  the solution, consumer 
benefit, readiness for market, and risk mitigation plans ² and clarifies which regulatory 
requirements may be rela[ed (e.g., capital adequacy, licensing fees), and which must 
remain in place (e.g., anti-money laundering, customer data confidentiality), reflecting 
MAS’s strategic vision of  building a Smart )inancial Centre by fostering safe and agile 
)in7ech development. Monetary Authority of  Singapore, A Smart )inancial Centre 
(Speech by Mr. Ravi Menon, Managing Director, MAS), MAS, 201�. In this foundational 
speech, Menon outlines Singapore’s vision to become a global fintech hub by integrating 
innovation and technology into the financial system, emphasizing regulatory fle[ibility, 
e[perimentation, and collaboration as key enablers of  a “Smart )inancial Centre”.

https://www.mas.gov.sg/-/media/MAS/Smart-Financial-Centre/Sandbox/FinTech-Regulatory-Sandbox-Guidelines-19Feb2018.pdf?la=en&hash=B1D36C055AA641F580058339009448CC19A014F7
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A distinctive feature of  Singapore’s first sandbo[ was its fle[ibility� regu-
latory requirements could be adjusted on a case-by-case basis, depending 
on the nature, risk profile, and maturity of  the innovation being tested.�1 
1onetheless, the Monetary Authority of  Singapore remained prudent in 
its allocation of  sandbo[ approvals.�2

As early as 2019, learning from practical e[perience, the Monetary Autho-
rity of  Singapore introduced the Sandbo[ ([press, a faster-track version 
of  the original framework designed for lower-risk activities such as in-
surance brokering, and recognized market operators dealing with simple 
products.��

7his initiative significantly reduced approval timeframes from months to 

�1  Monetary Authority of  Singapore, FinTech Regulatory Sandbox Guidelines, cit., as stated 
in para. 2.2, MAS invites not only licensed financial institutions but also other interested 
firms ² including )in7ech start-ups and technology service providers ² to apply for 
sandbo[ entry, provided their activities fall under MAS’s regulatory remit. In para. �.2(a), 
MAS highlights that applications should involve genuinely novel financial services, 
either by introducing new technologies or by applying e[isting ones in an innovative 
way. In para. �.�, MAS makes it clear that sandbo[ applications replicating e[isting 
services in Singapore will only be considered if  applicants can demonstrate a distinct 
technological or operational differentiation. )urthermore, as in para. �.� (b), the firm 
must show evidence of  due diligence, including prior testing in a controlled environment 
and understanding of  relevant legal and regulatory obligations. MAS does not restrict 
the sandbo[ to specific sectors, as noted implicitly in para. �.1� instead, it assesses 
applications across a broad spectrum, provided they aim to improve efficiency, manage 
risk, create new opportunities, or enhance consumer outcomes (para. �.2). 3ara. �.2 (c - g) 
outline the operational evaluation criteria, such as the firm’s ability and intent to scale the 
service in Singapore post-sandbo[, the definition of  test scenarios and success indicators, 
the articulation of  boundary conditions (including limits on time, customers, and 
transactions), and the presence of  robust risk mitigation and e[it strategies. Importantly, 
para. 2.� and Anne[ A emphasize MAS’s case-by-case approach to regulatory relief� 
certain requirements (e.g., capital adequacy, license fees) may be temporarily rela[ed, 
while core obligations related to customer protection and financial integrity (e.g., AML�
C)7 compliance, data confidentiality) must remain in force. As indicated in para. 7.� - 
7.�, successful completion of  the sandbo[ requires the firm to either transition to full 
compliance for broader market deployment or e[it the sandbo[ in a manner that ensures 
all customer obligations are fulfilled.
�2  See C. C. Chen, Regulatory Sandboxes in the UK and Singapore: A Preliminary Survey, in 
papers.ssrn.com, 2020, which highlighted that MAS had only awarded si[ sandbo[es by the 
end of  201�, showed that half  of  these (three out of  si[) were related to the insurance 
sector, namely, 3olicy3al, Inzsure, and MetLife. 7he remaining sandbo[es focused on 
other areas� one in digital advisory services (Krystal Advisors), one in money changing 
(7hin Margin), and one in cross-border remittance (7ransfer)riend).
��  Monetary Authority of  Singapore, Sandbox Express Guidelines, in mas.gov.sg, 2019 
(updated -anuary 2022), �, aiming to streamline the testing of  innovative financial products 
by offering standardized constructs for lower-risk services, significantly reducing the time 
and resources required for market entry.

https://www.mas.gov.sg/-/media/MAS/Smart-Financial-Centre/Sandbox/FinTech-Regulatory-Sandbox-Guidelines-19Feb2018.pdf?la=en&hash=B1D36C055AA641F580058339009448CC19A014F7
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3448901
https://www.mas.gov.sg/development/fintech/sandbox-express
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as little as 21 days, thereby enhancing Singapore’s appeal to innovators 
seeking rapid market testing. By streamlining the regulatory process, the 
Monetary Authority of  Singapore fostered a conducive environment for 
fintech growth, contributing to the establishment of  over 1.000 fintech 
firms in Singapore by 2022.��

Blockchain technology soon became a key area of  focus within Singapo-
re’s broader regulatory innovation framework. 1otably, 3roject 8bin ² a 
collaborative initiative led by the Monetary Authority of  Singapore and 
major financial institutions to e[plore blockchain-based clearing and sett-
lement ² reflected the Monetary Authority of  Singapore’s commitment to 
fostering e[perimentation with distributed ledger technology under con-
trolled, collaborative settings akin to sandbo[ principles.��

Building on these foundations, the Monetary Authority of  Singapore wel-
comed applications from blockchain startups into its regulatory sandbo[, 
facilitating e[perimentation in areas such as tokenization, decentralized 
finance, and cross-border payment solutions.��

)urthermore, the city-state demonstrated e[ceptional foresight with the 
enactment of  the 3ayment Services Act 2019, which introduced a mo-
dular licensing framework for digital payment services ² including crypto 
and blockchain firms ² informed in part by the regulatory insights gained 
through earlier sandbo[ trials.�7

:ith regard to artificial intelligence, Singapore has taken a similarly syste-

��  Singapore )intech Association ² 3wC, FinTech’s state of  play: Taking stock of  Singapore’s 
FinTech landscape, in pwc.com, 2022, 9. 7his growth reflects Singapore’s strong regulatory 
support and its attractiveness as a regional base for innovation and e[pansion into 
AS(A1 markets. At the same time, Singapore’s fintech sector is maturing, moving from 
a start-up phase to a scale-up phase, offering a fertile environment for both local and 
international players.
��  See.� Monetary Authority of  Singapore, Project Ubin: Central Bank Digital Money using 
Distributed Ledger Technology, in mas.gov.sg, 202�. 3roject 8bin, launched by the Monetary 
Authority of  Singapore in 201�, was a multi-phase collaborative initiative e[ploring 
the use of  blockchain (distributed ledger technology) for clearing and settlement of  
payments and securities. :hile not part of  the formal MAS regulatory sandbo[, 3roject 
8bin served as a parallel innovation initiative allowing real-world e[perimentation in a 
controlled environment. Its design echoed sandbo[ principles by enabling public-private 
sector collaboration and live testing of  blockchain use cases without full-scale deployment 
risks. 7he project informed both MAS’s approach to financial infrastructure innovation 
and its broader regulatory stance on digital assets and decentralized technologies.
��  Singapore’s regulatory sandbo[ has supported several blockchain-focused startups 
aligned with MAS’s innovation agenda. )or e[ample, ADD; (formerly iS7O;) became 
the first platform to graduate from the sandbo[ in 2020, going on to operate under a 
Recognised Market Operator (RMO) license to enable tokenization and fractional trading 
of  private market securities. 
�7  Singapore Parliament, Payment Services Act 2019 (No. 2 of  2019). Enacted on 14 January 
2019.

https://singaporefintech.org/wp-content/uploads/2023/05/2022-FinTechs-State-of-Play_final-221122.pdf
https://singaporefintech.org/wp-content/uploads/2023/05/2022-FinTechs-State-of-Play_final-221122.pdf
https://www.mas.gov.sg/schemes-and-initiatives/project-ubin
https://www.mas.gov.sg/schemes-and-initiatives/project-ubin
https://sso.agc.gov.sg/Acts-Supp/2-2019/
https://sso.agc.gov.sg/Acts-Supp/2-2019/
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matic and forward-looking approach. 7he 1ational Artificial Intelligen-
ce Strategy, launched in 2019, emphasized the importance of  “AI model 
governance” and regulatory e[perimentation to support safe AI deploy-
ment.��

7he Monetary Authority of  Singapore has supported this development 
through the regulatory sandbo[, in collaboration with AI-driven fintech 
firms working in areas such as credit scoring, fraud detection, and robo-a-
dvisory services, where regulatory clarity and consumer impact warrant 
controlled testing.�9

In parallel, the Monetary Authority of  Singapore launched the 9eritas ini-
tiative to develop frameworks and open-source tools for implementing 
ethical AI in finance, aligned with the )(A7 principles ()airness, (thics, 
Accountability, and 7ransparency). 7hese tools may be adopted by firms 
testing AI solutions, including in sandbo[ environments, before wider de-
ployment.�0

A notable e[ample is Kristal.AI, a digital wealth management platform 
that participated in the Monetary Authority of  Singapore’s )in7ech Re-
gulatory Sandbo[ to test its AI-driven robo-advisory services. 8tilizing 
machine learning algorithms, Kristal.AI offered personalized portfolio re-
commendations and streamlined investor onboarding processes.
7his participation demonstrated how AI-powered financial solutions 

��  See Smart 1ation ² Digital Government Office, 1DWLRQDO�$UWLÀFLDO�,QWHOOLJHQFH�6WUDWHJ\, 
in ÀOH�JR�JRY�VJ, 2019, �� ff., setting out a whole-of-nation approach to AI deployment, 
including ethical model governance, public-private collaboration, and regulatory support 
for test-bedding AI systems. 7he strategy emphasizes responsible innovation and the 
need to adapt regulatory structures in tandem with technological advances� and B. Do 
² S. Gray, Balancing Innovation and Oversight: Regulatory Sandboxes as a Tool for AI Governance, 
in Future of  Privacy Forum, 202�, which stress that regulatory sandbo[es can stimulate AI 
development, enhance consumer protections, and help regulators develop more effective 
policies, as evidenced by Singapore’s proactive AI governance testing efforts through the 
Infocomm Media Development Authority and AI 9erify )oundation.
�9  See K. Lee, Singapore Expands Its AI Governance Approach to Include Generative AI, in 
/DZÁDVK, 202�, that highlight the e[pansion of  Singapore’s AI governance framework 
with the introduction of  the Model AI Governance )ramework for Generative AI in 
202�, which builds on earlier principles to address evolving AI risks, including bias, 
misuse, and lack of  e[plainability.
�0  Smart 1ation ² Digital Government Office, 1DWLRQDO� $UWLÀFLDO� ,QWHOOLJHQFH� 6WUDWHJ\, 
cit., �7. :hile the 9eritas initiative is not part of  the MAS regulatory sandbo[ itself, 
it plays a complementary role by addressing a major barrier to the responsible scaling 
of  AI technologies ² translating ethical principles into practical, testable standards. In 
the conte[t of  regulatory sandbo[es, 9eritas offers participating firms a structured way 
to evaluate and validate AI models during the e[perimentation phase. 7his alignment 
strengthens the sandbo[’s value not just as a testing ground for innovation, but as a 
mechanism for embedding governance and trust into AI-driven financial services from 
the outset.

https://file.go.gov.sg/nais2019.pdf
https://file.go.gov.sg/nais2019.pdf
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could be responsibly trialed within a controlled regulatory environment, 
underscoring the importance of  aligning innovative technologies with re-
gulatory expectations and consumer protection standards�1.
Complementing these regulatory efforts, the Monetary Authority of  Sin-
gapore also initiated 3roject Orchid, which e[plores the technical infra-
structure for a potential digital Singapore dollar.
A key innovation under this initiative is 3urpose Bound Money, which 
allows conditions to be embedded within digital currency, enabling targe-
ted disbursements like government vouchers or subsidies. 3urpose Bound 
Money has been tested in sandbo[ settings, offering regulators and inno-
vators a safe environment to e[plore programmable digital money while 
preserving financial integrity and user protection.�2

Singapore’s sandbo[ ecosystem did not remain static. In 2021, the Mo-

�1  See L. Lin, Regulating FinTech: The Case of  Singapore, in SSRN Electronic Journal, 2019, 
9� ff., stressing that the sandbo[ model e[emplifies Singapore’s “innovator-centered” 
regulatory approach, where e[perimental financial services are trialed under rela[ed 
requirements to evaluate regulatory fit while maintaining consumer safeguards and 
policy oversight. Kristal.AI’s successful graduation from the sandbo[ illustrates how this 
framework facilitates )in7ech development while ensuring regulatory integrity.
�2  Monetary Authority of  Singapore, Project Orchid: Programmable Digital SGD, in mas.gov.
sg, 1ovember 2022 and Monetary Authority of  Singapore, Purpose Bound Money (PBM): 
Technical Whitepaper, in mas.gov.sg, -une 202�. 7he Report served as a forward-looking 
e[ploration into the viability of  a programmable digital Singapore dollar, with a specific 
emphasis on the concept of  3urpose-Bound Money. 7his initiative did not set out to 
launch a retail central bank digital currency (CBDC) immediately but aimed instead to 
establish the foundational infrastructure and technical competencies required should 
the need for such a currency arise in the future. 3roject Orchid marked an e[tension 
of  earlier e[perimentation by MAS into the retail space, having previously focused on 
wholesale digital currency solutions through initiatives such as 3roject 8bin. 7he 2022 
report laid out a vision deeply aligned with Singapore’s broader digital innovation goals, 
responsible financial governance, and inclusion. It emphasized that while Singapore’s 
electronic payment systems were already advanced, the dynamic nature of  the global 
digital asset landscape necessitated proactive research and preparedness. At the heart of  
3roject Orchid was the idea of  3urpose-Bound Money, a digital protocol that enabled 
money to be encoded with specific rules governing its use. 7his concept merged the 
strengths of  programmable payment systems and programmable money, offering the 
ability to not only automate payments based on predefined conditions but also bind 
the money itself  to its intended purpose. Such technology presented compelling 
opportunities across various domains, including government assistance programs, 
corporate incentives, charitable donations, and pre-paid consumer services. A notable 
aspect of  the initiative was its inclusive approach to digital currencies. Rather than relying 
solely on a future CBDC, 3urpose-Bound Money was designed to work with various 
digital instruments including securely backed stablecoins and tokenised bank deposits. 
7his made the framework fle[ible and adaptable to different future scenarios. MAS 
clearly communicated that it did not yet see an urgent need for a retail CBDC, but the 
knowledge gained through 3roject Orchid would ensure that Singapore was prepared to 
move decisively if  such a need emerged.

https://www.mas.gov.sg/-/media/mas-media-library/development/fintech/project-orchid/mas-project-orchid-report.pdf
https://www.mas.gov.sg/-/media/mas-media-library/development/fintech/pbm/pbm-technical-whitepaper.pdf
https://www.mas.gov.sg/-/media/mas-media-library/development/fintech/pbm/pbm-technical-whitepaper.pdf


419

Andrea Stazi, Riccardo Jovine

netary Authority of  Singapore introduced the Sandbo[ 3lus framework, 
enhancing support for early-stage )intech startups. 7his initiative offers 
funding grants, regulatory guidance, and partnership opportunities throu-
gh the Monetary Authority of  Singapore Innovation Lab. 1otably, San-
dbo[ 3lus introduced tiered levels of  regulatory support, distinguishing 
between firms with lower regulatory risks and those requiring customized 
regulatory guidance.
7his graduated approach underscores Singapore’s progression from a san-
dbo[ pioneer to a sophisticated regulatory innovator, adept at tailoring 
interventions across a diverse technological landscape.��

7oday, Singapore’s regulatory sandbo[ infrastructure continues to serve as 
a global e[emplar of  progressive financial regulation. 7he Monetary Au-
thority of  Singapore operates the enhanced Sandbo[ 3lus framework, whi-
ch provides tailored support to startups innovating in fintech, blockchain, 
AI, and digital assets.
Complementary initiatives such as 3roject Guardian ² a live industry pilot 
e[ploring asset tokenization and institutional De)i ² create sandbo[-like 
environments for real-world e[perimentation involving regulated financial 
institutions.��

)urthermore, Singapore’s leadership in cross-border regulatory coopera-
tion, e[emplified by its role in the Global )inancial Innovation 1etwork, 
enables firms to trial their solutions across multiple jurisdictions simulta-
neously, significantly lowering barriers to international market entry.
7hus, Singapore’s approach has evolved beyond mere regulatory tolerance 
for innovation� it has become a dynamic ecosystem combining proactive 
regulation, public-private collaboration, and international interoperability.
7he city-state’s continued success in sandbo[ regulation can be attributed 
to its unwavering commitment to maintaining a delicate balance betwe-
en enabling technological breakthroughs and ensuring systemic resilience, 
consumer protection, and market integrity.

��  Monetary Authority of  Singapore, MAS Enhances FinTech Regulatory Sandbox with 
Sandbox Plus, in mas.gov.sg, 2021, reflecting MAS’s recognition of  the need for a more 
fle[ible, scalable regulatory environment as fintech innovation matures. By offering 
differentiated support based on firms’ risk profiles and readiness levels, Sandbo[ 3lus 
not only fosters e[perimentation but also aligns regulatory efforts with national priorities 
in digital finance, such as cross-border payments, green finance, and financial inclusion.
��  Monetary Authority of  Singapore ² BIS, Project Guardian: Enabling Open and Interoperable 
Networks, in mas.gov.sg, 202�, initiative in collaboration with regulated financial institutions 
and international partners, designed to e[plore asset tokenization, open interoperable 
networks, and institutional De)i protocols through live industry pilots. :hile not 
formally a regulatory sandbo[, it facilitates real-world e[perimentation under supervisory 
conditions.

https://www.mas.gov.sg/news/media-releases/2021/mas-enhances-fintech-regulatory-sandbox-with-sandbox-plus
https://www.mas.gov.sg/news/media-releases/2021/mas-enhances-fintech-regulatory-sandbox-with-sandbox-plus
https://www.mas.gov.sg/-/media/mas-media-library/development/fintech/project-guardian/project-guardian-open-interoperable-network.pdf
https://www.mas.gov.sg/-/media/mas-media-library/development/fintech/project-guardian/project-guardian-open-interoperable-network.pdf
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4. Approaches and Future Perspectives: a Comparative 
Framework

7he comparative analysis of  regulatory sandbo[ frameworks in the 8ni-
ted Arab (mirates and Singapore reveals two distinct yet complementary 
models of  innovation governance, each reflective of  their unique legal, 
institutional, and geopolitical conte[ts. 7he 8A(’s polycentric approach, 
characterized by federal-emirate synergies and sector-specific sandbo[es 
in domains such as finance, IC7, and 7rade7ech, leverages the country’s 
federal structure to create a dynamic and adaptive regulatory ecosystem. 
+ere, regulatory e[perimentation occurs across multiple jurisdictional le-
vels, reflecting a regulatory pluralism that allows for sectoral specialization 
and localized innovation while maintaining alignment with national prio-
rities, such as those articulated in the 8A( 1ational Artificial Intelligence 
Strategy 20�1, and the (mirates Blockchain Strategy 2021, or at the emi-
rate-level, the Dubai (conomic Agenda D��.
7his model resonates with 7eubner’s theory of  legal pluralism, wherein 
multiple normative orders coe[ist and interact, fostering a regulatory envi-
ronment that is both fle[ible and responsive to technological disruption.�� 
Its evolution, from the 201� )in7ech Sandbo[ to Sandbo[ 3lus and 3roject 
Guardian, illustrates a transition from reactive regulatory accommodation 
to proactive ecosystem design.
7his trajectory aligns with Sabel and =eitlin’s “e[perimentalist governan-
ce”, where iterative learning, feedback loops, and decentralized implemen-
tation inform adaptive regulatory policymaking.��

Both jurisdictions aim to balance innovation and systemic stability, but 
diverge in methodology.
7he 8A( leverages regulatory sandbo[es to support geostrategic diversi-
fication, positioning itself  as a global hub for emerging technologies such 

��  See G. 7eubner, Global Bukowina: Legal Pluralism in the World-Society, in G. 7eubner 
(ed.), Global Law Without a State, Darthmouth, 199�, � ff., that develops the notion of  
transnational legal pluralism, highlighting how autonomous regulatory subsystems, such 
as the le[ mercatoria, interact with formal legal orders while maintaining its own internal 
logic� and A. Stazi, Smart Contracts and Comparative Law� A :estern 3erspective, cit., 
emphasizing how the automatic e[ecution of  smart contracts, with the relative trend 
towards a reduced use of  the legal system, is in line with the general phenomenon of  the 
increase in rules and private institutions which is giving rise to a gradual loss of  relevance 
of  state law.
��  C. ). Sabel ² -. =eitlin, Experimentalist Governance, in D. Levi-)aur (ed.), The Oxford 
Handbook of  Governance, O[ford, 2012, 1�9 ff., describing a model of  governance in which 
central authorities set broad policy goals, while decentralized actors e[periment with 
implementation. 7hese practices are subject to iterative review and revision, a dynamic 
particularly relevant to Singapore’s sandbo[ evolution from rule-based accommodation 
to adaptive regulatory design.
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as blockchain, AI, and virtual assets, in line with its broader economic 
transformation agendas.�7

Singapore, differently, adopts a standards-based and risk-calibrated appro-
ach, advancing regulatory e[portability and ethical governance, as eviden-
ced by the “)airness, (thics, Accountability, and 7ransparency” principles 
for AI and its leadership in the Global )inancial Innovation 1etwork.
Remarkably, while the 8A(’s multi-regulator model enables sectoral spe-
cialization, it risks fragmentation without strong inter-agency coordina-
tion, a challenge mitigated through federal oversight bodies like the Cen-
tral Bank.
Singapore’s regulatory approach, centered around the Monetary Authority 
of  Singapore, effectively ensures regulatory coherence across the finan-
cial sector. +owever, the system must maintain fle[ibility to prevent this 
centralization from inadvertently stifling niche innovations (smaller, spe-
cialized, or unconventional financial technologies) that might not neatly fit 
established frameworks.
7he comparative analysis underscores a key insight� while legal tradition, 
whether civil law, common law, or a hybrid system, provides the founda-
tional conte[t for regulatory design, it is the institutional configuration ² 
polycentric versus monocentric ² and the regulatory philosophy ² sectoral 
pluralism versus unified governance ² that most directly shape the sand-
bo[’s effectiveness as a governance tool.
7he 8A(’s decentralized model fosters sectoral innovation and localized 
responsiveness but requires strong coordination to avoid regulatory frag-
mentation.
Singapore’s centralized framework ensures coherence and regulatory cla-
rity, but it must guard against rigidity that could stifle niche or frontier 
innovations.
7hus, regulatory sandbo[es are not merely technical instruments for mar-
ket e[perimentation, but they serve as strategic platforms for legal and 
policy learning, enabling jurisdictions to manage the comple[ interplay 

�7  8A(, We the UAE 2031, in u.ae, 2022. 7his national strategy articulates the 8A(’s 
developmental trajectory for the ne[t decade, with the ultimate aim of  positioning the 
country as a global leader by its centennial in 2071. :e the 8A( 20�1 outlines four 
strategic pillars, )orward Society, )orward (conomy, )orward Diplomacy, and )orward 
(cosystem, that encompass a wide range of  priorities, including social empowerment, 
digital infrastructure, environmental sustainability, and international influence. Central 
to its economic vision is a highly diversified, innovation-driven economy that leverages 
cutting-edge technologies such as artificial intelligence, blockchain, and digital assets. 
7he plan envisions a competitive private sector, a strong R	D ecosystem, and legislative 
agility that supports future industries. Regulatory sandbo[es and innovation-friendly 
governance are e[plicitly framed as mechanisms for enabling this transformation. 
It is within this framework that the 8A( uses its policy tools to achieve geostrategic 
diversification and economic resilience while maintaining systemic stability.

https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/innovation-and-future-shaping/we-the-uae-2031-vision#:~:text='We%20the%20UAE%202031'%20was,year%20framework%20of%20the%20plan.
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between innovation, risk, and regulation in a globalized technological 
landscape.
By ju[taposing the 8A(’s multi-level, sectoral model with Sin-
gapore’s unified, standards-driven approach, this rese-
arch provides valuable elements for other jurisdictions.  
7he comparison between the 8nited Arab (mirates and Singapore reveals 
that institutional architecture, rather than legal tradition alone, determines 
the regulatory system’s capacity to manage technological innovation.
7he 8A(’s polycentric e[perimentation, rooted in the interaction betwe-
en federal and emirate-level authorities, produces regulatory diversity and 
sectoral responsiveness but requires sophisticated coordination mechani-
sms to prevent fragmentation.
Singapore’s monocentric e[perimentalism, by contrast, consolidates regu-
latory authority within the Monetary Authority of  Singapore, ensuring 
coherence, predictability, and international interoperability, though at the 
risk of  limiting unconventional or niche innovation.
Rather than representing opposing poles, the two systems illustrate com-
plementary pathways of  regulatory learning� 8A( e[emplifies adaptive 
pluralism, where innovation is driven through distributed e[perimenta-
tion� Singapore embodies coherent agility, where innovation is guided 
through unified governance and iterative refinement.
7ogether, they demonstrate that effective sandbo[ governance does not 
lie in a universal blueprint, but in a jurisdiction’s ability to calibrate cohe-
rence and fle[ibility, centralization and diversity, in accordance with its 
institutional capacities and strategic ambitions.
In this sense, the comparative analysis of  the 8A( and Singapore highli-
ghts two distinct yet mutually informative models of  regulatory innova-
tion, each offering valuable lessons for jurisdictions seeking to reconcile 
e[perimentation with stability in the digital economy.
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Abstract

Regulatory sandbo[es have emerged as pivotal instruments for reconci-
ling technological innovation with legal stability, particularly in sectors 
characterized by high regulatory density, such as finance, artificial intelli-
gence, and blockchain. 7his comparative analysis e[amines the regulatory 
sandbo[ frameworks of  the 8nited Arab (mirates and Singapore, two 
jurisdictions that e[emplify distinct institutional responses to the challen-
ges of  innovation governance and have been methodologically selected 
due to their shared ambition to position themselves as global hubs for 
digital transformation, while representing structurally divergent legal sy-
stems and regulatory philosophies. The UAE adopts a polycentric and 
sectoral model rooted in regulatory pluralism, where emirate-specific ini-
tiatives operate within a broader federal strategy. 7his structure enables 
localized e[perimentation while aligning with national objectives in digital 
transformation and geostrategic positioning. Singapore’s unified appro-
ach, anchored in the Monetary Authority of  Singapore, reflects a model 
of  e[perimentalist governance characterized by regulatory coherence, ite-
rative learning, and transnational interoperability. Despite their structural 
peculiarities, decentralized versus centralized, both models converge in 
their strategic function� enabling adaptive regulation, fostering innovation 
ecosystems, and safeguarding systemic integrity. 7he analysis undersco-
res how legal design, institutional configuration, and normative priorities 
shape the deployment and evolution of  regulatory sandbo[es as tools of  
comparative regulatory innovation.
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