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1. Introduction
The European Union’s Artificial Intelligence Act (AI Act) is poised to become the 
world’s first comprehensive regulatory framework for AI, marking a new era in AI 
governance.1 Proposed in 2021 and entering into force in the following schedule: the 
AI Act shall apply from 2 August 2026. However: (a) Chapters I and II shall apply 
from 2 February 2025; (b) Chapter III Section 4, Chapter V, Chapter VII and Chapter 
XII and Article 78 shall apply from 2 August 2025, except for Article 101; (c) Article 
6 and the corresponding obligations in this Regulation shall apply from 2 August 2027.

The first part of this landmark legislation, already partially in force from 2 August 
2025, adopts a risk-based approach to regulate AI systems according to their potential 
harms rather than imposing blanket rules on all AI.2 The AI Act’s general objective is to 
“ensure the proper functioning of the single market by creating the conditions for the 
development and use of trustworthy artificial intelligence in the Union”.3 In essence, 
the Act seeks to foster human-centric and trustworthy AI innovation–AI that is safe, 
transparent, and aligned with fundamental rights–while also providing legal certainty 
for businesses and preventing regulatory fragmentation across EU member states.

1	  Latham & Watkins. 2024 Jul 12. EU AI Act Published: A New Era for AI Regulation Begins. L&W 
Client Alert. [accessed 2025 Oct 18]. Available from: https://www.lw.com.
2	  European Commission. 2021. Proposal for a Regulation of the European Parliament and of the Council 
laying down harmonised rules on Artificial Intelligence (Artificial Intelligence Act) and amending certain 
Union legislative acts, COM (2021) 206 final. Brussels (BE): European Commission. Available from: https://
eur-lex.europa.eu.
3	  European Commission. 2021. Explanatory Memorandum and Impact Assessment accompanying the AI 
Act Proposal. Brussels (BE): European Commission. Available from: https://eur-lex.europa.eu.
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Although regulation is often perceived as a constraint on development or even as 
a barrier to innovation, as Bradford points out,4 well-designed, balanced regulation 
can enhance safety in development processes and foster innovation and development. 
Thoughtfully crafted regulations can foster innovation by setting clear standards, 
ensuring market fairness, and protecting consumers and competition. Achieving a 
balance between innovation and oversight is a central theme of the AI Act.

One of the key tools introduced to reconcile these goals is the concept of AI regulatory 
sandboxes. An AI regulatory sandbox is a controlled experimental environment set up 
by regulators, in which AI developers can test and validate new AI systems under real-
world conditions and regulatory supervision.5 The EU AI Act explicitly requires each 
Member State to establish at least one such sandbox (or participate in a joint sandbox) 
within 24 months of the Act’s entry into force.6 By August 2026, every EU country must 
have an operational AI sandbox providing a “safe space” for experimentation with 
innovative AI technologies under the guidance of competent authorities. The underlying 
rationale is that sandboxes will “foster innovation while identifying and mitigating any 
risks, particularly those related to fundamental rights, health, and safety” as an official 
summary of the Act explains.7 In this way, regulatory sandboxes could be envisioned 
as learning environments where regulators and stakeholders can collaborate to ensure 
emerging AI systems comply with the law and uphold ethical standards before full 
market deployment. Learning toward regulators needs information flow or reporting 
structures from each sandbox to highlight potentially needed corrections to sandbox 
processes or unclear areas identified in AI regulation.

2. The Function and Rationale of AI Regulatory Sandboxes
The AI regulatory sandbox concept emerged as a novel regulatory approach inspired 
by financial technology (FinTech) sandboxes that first appeared in the United Kingdom 
in 2016.8 The central idea was to enable innovative startups to test new products under 
regulatory oversight without immediately incurring the full weight of compliance 

4	  Bradford A. 2024. The Brussels Effect Revisited: How the EU Shapes Global Regulation. Cambridge 
(UK): Cambridge University Press.
5	  WilmerHale. 2024 Oct 23. Measures in Support of Innovation in the EU’s AI Act – AI Regulatory 
Sandboxes.WilmerHale Privacy & Cybersecurity Law Blog. Available from: https://www.wilmerhale.com.
6	  William Fry. 2024 Jul 24. The Time to (AI) Act is Now: A Practical Guide to Regulatory Sandboxes 
Under the AI Act. Lexology. Available from: https://www.lexology.com.
7	  ArtificialIntelligenceAct.eu. 2024. Regulation (EU) 2024/XX of the European Parliament and of 
the Council (Artificial Intelligence Act).  Official Journal of the EU. Available from:  https://www.
artificialintelligenceact.eu.
8	  Financial Conduct Authority (FCA). 2016. Regulatory Sandbox: Consultation Paper CP16/32. London 
(UK): FCA.
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requirements.9 By extending this principle to artificial intelligence, the European Union 
aims to replicate that success in a more complex and ethically sensitive technological 
field.10

Under the AI Act, sandboxes will serve as testbeds for AI developers, small 
and medium-sized enterprises (SMEs), startups, and public entities to experiment 
with innovative AI applications while remaining within a controlled and supervised 
environment.11 These sandboxes are to be supervised by competent national authorities 
in cooperation with other relevant public bodies, such as data protection authorities 
or ethics boards.12

The objectives are multifold. First, they promote innovation by lowering barriers 
for AI developers who may otherwise struggle with the cost and uncertainty of full 
regulatory compliance.13 Second, they allow for real-time feedback between developers 
and regulators, helping authorities refine regulatory interpretations and adapt to 
technological advances.14 Third, they help identify potential risks and biases before 
large-scale deployment, thus reducing harm to end users and the public.15

As the European Commission highlights, regulatory sandboxes should prioritize 
transparency, fairness, and inclusivity, ensuring diverse participation from academia, 
industry, civil society, and SMEs.16 This collaborative structure supports a “learning 
by doing” approach, where regulators gain insights into the practical implications of 
AI laws, while innovators benefit from early regulatory engagement.17

In this sense, sandboxes are not merely compliance-testing mechanisms–they are 
co-creation platforms for responsible AI innovation.

9	  Zetzsche DA, Buckley RP, Arner DW, Barberis JN. 2017. Regulating a Revolution: From Regulatory 
Sandboxes to Smart Regulation. Fordham J Corp Fin L. 23(1):31–103.
10	  European Commission. 2022. Coordinated Plan on Artificial Intelligence 2021 Review. Brussels (BE): 
Publications Office of the EU. Available from: https://digital-strategy.ec.europa.eu.
11	  European Parliament. 2024. Artificial Intelligence Act: Legislative Text Adopted. Strasbourg (FR): 
European Parliament. Available from: https://www.europarl.europa.eu.
12	  European Data Protection Board (EDPB). 2023. Guidelines 03/2023 on AI System Supervision and 
Cooperation. Brussels (BE): EDPB Secretariat.
13	  KPMG. 2024. EU AI Act: Implications for Businesses and Startups. KPMG Insights Report. Available 
from: https://kpmg.com.
14	  Binns R, Veale M, Van Kleek M, Shadbolt N. 2018. ’It’s Reducing a Human Being to a Percentage’: 
Perceptions of Justice in Algorithmic Decisions. Proc ACM Hum-Comput Interact. 2(CSCW):1–34.
15	  Floridi L, Cowls J. 2019. A Unified Framework of Five Principles for AI in Society. Harvard Data Sci 
Rev. 1(1):1–15.
16	  European Commission. 2024. AI Innovation Package: Guidance for Member States on AI Sandboxes. 
Brussels (BE): Publications Office of the EU.
17	  High-Level Expert Group on Artificial Intelligence (AI HLEG). 2020. Assessment List for Trustworthy 
AI (ALTAI) for Self-Assessment. Brussels (BE): European Commission.
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2.1 Stakeholder Engagement and Multi-Level Governance in AI Sandboxes

The success of AI regulatory sandboxes will depend heavily on how effectively they 
engage multiple stakeholders across the AI ecosystem. The AI Act envisions active 
participation not only from developers and regulators but also from academia, civil 
society organizations, consumer associations, and standardization bodies.18 This 
inclusive approach is essential to ensuring that diverse perspectives are integrated 
into sandbox activities, particularly concerning fundamental rights, ethical design, 
and data governance.19

National competent authorities will oversee sandbox operations, but their work 
will be supported by the European Artificial Intelligence Board (EAIB), established 
under the AI Act to coordinate and harmonize implementation across Member States.20 
The EAIB’s functions include promoting cooperation among national authorities, 
issuing guidance, and sharing best practices learned from sandbox experiences.21 
This multilevel governance model reflects the EU’s effort to maintain a consistent yet 
flexible regulatory approach throughout its single market.22

The inclusion of stakeholders such as universities, research institutes, and industry 
alliances can also foster innovation ecosystems around each sandbox.23 For example, 
universities might contribute expertise in AI ethics and technical evaluation, while 
SMEs and startups can test prototypes under controlled regulatory scrutiny.24 Public-
private collaboration within sandboxes can serve as a foundation for building a broader 
culture of responsible innovation.25

18	  European Commission. 2024.  AI Act Implementation Guidelines: Stakeholder Participation 
Framework. Brussels (BE): Publications Office of the EU.
19	  AlgorithmWatch. 2023. Civil Society’s Role in AI Governance: Lessons for the EU AI Act. Berlin (DE): 
AlgorithmWatch. Available from: https://algorithmwatch.org.
20	  European Parliament and Council. 2024. Regulation (EU) 2024/XX establishing the European Artificial 
Intelligence Board. Official Journal of the European Union.
21	  European Commission. 2025. European Artificial Intelligence Board: Terms of Reference. Brussels (BE): 
European Commission Secretariat-General.
22	  Chivot E, Castro D. 2020. The EU’s Approach to AI: Key Strengths and Weaknesses. Center for Data 
Innovation. Available from: https://datainnovation.org.
23	  OECD. 2022. AI Policy Observatory: National AI Sandbox Initiatives. Paris (FR): OECD Publishing.
24	  Nesta. 2021. Innovation Testbeds and Regulatory Sandboxes: Learning from Practice. London (UK): 
Nesta.
25	  European Economic and Social Committee (EESC). 2023. Opinion on the Role of Public-Private 
Partnerships in AI Regulation. Brussels (BE): EESC.
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Furthermore, sandboxes may play an educational role for regulators themselves. 
As noted by Veale and Zuiderveen Borgesius,26 engaging in iterative feedback loops 
allows regulators to “learn the technology by doing” improving both their technical 
literacy and their understanding of AI’s real-world implications. This mutual learning 
process enhances both regulatory clarity and innovation capacity.27

In this regard, the AI sandbox model is as much about capacity building as it is about 
compliance. It aims to create a dynamic interface between innovation and governance 
that can adapt to rapid technological change while safeguarding fundamental rights.

2.2 Data Governance, Privacy, and Ethical Oversight in AI Sandboxes

A key dimension of AI sandboxes is the management of data, particularly personal 
and sensitive information, which is central to AI system development. Sandboxes 
provide a controlled environment in which developers can access and process datasets 
under strict regulatory supervision, ensuring compliance with the General Data 
Protection Regulation (GDPR) and other relevant EU legislation.28 This controlled 
access allows testing of AI models on realistic datasets without exposing individuals 
to undue risk.29

Ethical oversight is also embedded in the sandbox framework. Member States’ 
competent authorities are expected to evaluate sandbox projects against fundamental 
rights, fairness, transparency, and safety principles.30 This includes monitoring 
algorithmic bias, ensuring explainability of AI outputs, and verifying that AI decisions 
do not disproportionately impact vulnerable populations.31 Ethical review boards or 
expert panels may be included in sandbox governance structures to provide independent 
assessments of AI projects.32

26	  Veale M, Zuiderveen Borgesius FJ. 2021. Demystifying the Draft EU Artificial Intelligence Act. Comput 
Law Rev Int. 22(4):97–112.
27	  De Streel A, Javier R, Borges I. 2022. Innovation-Friendly Regulation in the Digital Age. CERRE Report. 
Brussels (BE): Centre on Regulation in Europe (CERRE).
28	  European Data Protection Board (EDPB). 2021.  Guidelines 04/2021 on Data Protection Impact 
Assessment for AI Systems. Brussels (BE): EDPB Secretariat.
29	  ICO (Information Commissioner’s Office). 2020.  AI Auditing Framework: Good Practice 
Guidance. London (UK): ICO. Available from: https://ico.org.uk.
30	  European Commission. 2021. White Paper on Artificial Intelligence: A European Approach to Excellence 
and Trust.Brussels (BE): Publications Office of the EU.
31	  Jobin A, Ienca M, Vayena E. 2019. The Global Landscape of AI Ethics Guidelines. Nat Mach Intell. 
1:389–399.
32	  Floridi L, Cowls J, Beltrametti M, Chatila R, Chazerand P, Dignum V, Luetge C, Madelin R, Pagallo 
U, Rossi F, Schafer B, Valcke P, Vayena E. 2018. AI4People–An Ethical Framework for a Good AI 
Society. Minds Mach. 28:689–707.
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The AI Act also anticipates coordination between sandboxes and other EU 
initiatives, such as Testing and Experimentation Facilities (TEFs), AI Factories, 
and European Digital Innovation Hubs (EDIHs), to optimize resources and ensure 
data integrity.33 TEFs provide physical or virtual spaces for mature AI testing under 
controlled conditions, while AI Factories offer high-performance computing resources 
to accelerate model development.34 Collaboration between sandboxes and these 
infrastructures enables SMEs and startups to access technical capabilities and data 
resources that might otherwise be unavailable.35

Data governance in sandboxes must balance innovation and compliance. Sandbox 
operators establish data-sharing agreements, pseudonymization or anonymization 
protocols, and monitoring mechanisms to safeguard privacy while facilitating 
meaningful experimentation.36 Exit reports generated at the conclusion of sandbox 
trials include summaries of data use, risk mitigation, and compliance outcomes, which 
contribute to regulatory learning and the refinement of EU-wide guidelines.37

By integrating privacy, ethics, and regulatory supervision into the sandbox model, 
the EU aims to develop trustworthy AI systems from the earliest stages of innovation. 
These mechanisms ensure that AI technologies entering the market meet both legal 
and societal expectations, while also providing developers with clear pathways to 
compliance.38

3. Benefits for Stakeholders: SMEs, Startups, and Cross-Border Cooperation
Regulatory sandboxes provide distinct advantages for  small and medium-sized 
enterprises (SMEs) and startups, which often face disproportionate challenges in 
complying with complex AI regulations due to limited legal and technical resources.39 

33	  European Commission. 2025. Sectorial AI Testing and Experimentation Facilities under the Digital 
Europe Programme. Brussels (BE). Available from: https://digital-strategy.ec.europa.eu/en/policies/testing-
and-experimentation-facilities.
34	  European Commission. 2025. AI Factories. Brussels (BE). Available from: https://digital-strategy.
ec.europa.eu/en/policies/ai-factories.
35	  European Commission. 2025. European Digital Innovation Hubs. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/edihs.
36	  OECD. 2023. Regulatory Sandboxes in Artificial Intelligence. OECD Digital Economy Papers No. 356. 
Paris (FR): OECD Publishing.
37	  ArtificialIntelligenceAct.eu. 2024. Regulation (EU) 2024/XX of the European Parliament and of the 
Council (Artificial Intelligence Act). Official Journal of the EU.
38	  WilmerHale. 2024 Oct 23. Measures in Support of Innovation in the EU’s AI Act – AI Regulatory 
Sandboxes. WilmerHale Privacy & Cybersecurity Law Blog. Available from: https://www.wilmerhale.
com.
39	  Muminova A, Ardito L, Moraes J, Timan B, Wolf-Brenner C, Iyelolu O. 2024. Challenges for SMEs in 
AI Regulation: Administrative and Compliance Burdens. J Bus Law Policy. 45(2):112–138.
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By participating in a sandbox, these companies gain access to regulatory guidance, 
technical advice, and structured feedback loops that reduce uncertainty and compliance 
costs.40

In addition to operational benefits, sandboxes offer credibility and market signaling. 
Completion of a sandbox trial, accompanied by an exit report documenting compliance 
and risk mitigation, can reassure investors, partners, and customers that the AI system 
has been vetted under EU standards.41 This regulatory validation can accelerate market 
entry and strengthen the competitive position of participating firms.42

3.1 Benefits for AI Developers and Businesses

For AI developers – particularly start-ups and SMEs who may lack large compliance 
teams – the sandbox offers a valuable opportunity to innovate with guidance rather 
than punishment. Despite the good intentions to support, it is the rapidly changing 
regulatory environment, complex and inconsistent policies and strict legal consequences 
of possible non-compliance that harness SMEs’ adoption and creation of digital 
innovations,43 because they work with limited legal and administrative resources.44 Over 
half of European SME’s report that they view regulatory barriers and administrative 
obligations as major challenges. A regulatory sandbox is seen as a solution, because it 
involves multiple stakeholders and encourages mutual learning between regulators and 
AI developers.45 The sandbox could also aid SMEs by finding financiers and funding 
sources.46 Benefits of regulatory sandboxes include reducing regulatory uncertainty 

40	  OECD. 2023. Regulatory Sandboxes in Artificial Intelligence. OECD Digital Economy Papers No. 356. 
Paris (FR): OECD Publishing.
41	  European Commission. 2021. Proposal for a Regulation of the European Parliament and of the Council 
laying down harmonized rules on Artificial Intelligence (Artificial Intelligence Act). COM(2021) 206 final. 
Brussels (BE). Available from: https://eur-lex.europa.eu.
42	  ArtificialIntelligenceAct.eu. 2024. Regulation (EU) 2024/XX of the European Parliament and of the 
Council (Artificial Intelligence Act). Official Journal of the EU.
43	  Muminova, E., Ashurov, M., Akhunova, S. & Turgunov, M. (2024). AI in small and medium enterprises: 
Assessing the barriers, benefits, and socioeconomic impacts. International Conference on Knowledge 
Engineering and Communication Systems (ICKECS), 1–6.
44	  Iyelolu, T., V., Agu, E., E., Idemudia, C. & Ijomah, T., I. (2024). Driving SME innovation with AI 
solutions: overcoming adoption barriers and future growth opportunities. International Journal of Science 
and Technology Research Archive, Vol. 7 (1), 36–54.
45	  Moraes, T. (2024). Ethical AI regulatory sandboxes: Insights from cyberspace regulation and internet 
governance. In: Proceedings of the Second International Symposium on Trustworthy Autonomous Systems 
(TAS ‘24), Article 17, 1–10.
46	  Muminova, E., Ashurov, M., Akhunova, S. & Turgunov, M. (2024). AI in small and medium enterprises: 
Assessing the barriers, benefits, and socioeconomic impacts. International Conference on Knowledge 
Engineering and Communication Systems (ICKECS), 1–6.
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of SMEs and removing regulatory barriers for innovation. The sandbox can also offer 
valuable information about regulatory risks and requirements. However, SMEs need 
to be made aware of these benefits and sufficient information about the process needs 
to be provided. There is a risk that SMEs may not possess adequate knowledge of 
regulations and the sandbox process, which could hold them back from participating.

To summarize, our artefact, the sandbox for AI Regulation, should be amended 
with development and testing capabilities. It has many links between the internal and 
external parties and stakeholders, with obvious capacity challenges that need service 
desk and process automation in the long run. Participants receive direct feedback 
from regulators on how to interpret and meet legal requirements, reducing uncertainty 
about the “rules of the game” for new AI technologies.47 This supportive environment 
can significantly lower the compliance costs and administrative burdens typically 
associated with bringing a high-risk AI system to market. 

By leveling the playing field, sandboxes encourage a more inclusive and competitive 
AI market. This supportive environment can significantly lower the compliance costs 
and administrative burdens typically associated with bringing a high-risk AI system to 
market. Indeed, lessons from sandbox programs in other domains (like fintech) show 
that sandboxes can reduce time-to-market by streamlining authorization processes 
and cutting red tape, which in turn helps firms attract investment and reach customers 
faster.48 The EU AI sandbox framework explicitly aims to “remove market-entry 
barriers for companies (especially SMEs and start-ups) by democratizing knowledge 
about legal frameworks”. In practical terms, this means smaller AI developers 
gain access to regulatory know-how that would otherwise be the preserve of large 
corporations with dedicated legal departments. By leveling the playing field, sandboxes 
encourage a more inclusive and competitive AI market. Furthermore, successfully 
completing a sandbox trial yields a form of regulatory validation (via the exit report 
and compliance proof) that can enhance a company’s credibility. It signals to investors, 
clients, and future regulators that the AI system has been vetted for EU compliance. 
As noted, the Act will allow sandbox documentation to satisfy parts of the required 
conformity assessment, meaning a quicker route to certification. This is a tangible 
incentive for companies to participate. It aligns compliance with business interest: 
rather than viewing regulation as an external hurdle, companies in a sandbox work 
with regulators as partners in innovation; the sandbox primarily facilitates rather than 
hinders development.49

47	  OECD, (2023). Regulatory sandboxes in artificial intelligence. OECD Digital Economy Papers, 356.
48	  OECD, (2023). Regulatory sandboxes in artificial intelligence. OECD Digital Economy Papers, 356.
49	  Bradford A. 2024. The Brussels Effect Revisited: How the EU Shapes Global Regulation. Cambridge 
(UK): Cambridge University Press.
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This collaborative dynamic fosters a culture of “compliance by design”. Developers 
can iterate on their AI models with immediate feedback on ethical and legal implications, 
leading to better, safer products. In the long run, this can improve the quality and 
trustworthiness of the AI solutions that businesses bring to the European market, 
which is precisely what the Act seeks to achieve. Heikkilä et al. (2025) presented 
one model for an AI regulatory sandbox process (Figure 1).50 Their process model 
includes a multi-stage assessment that allows developers to get involved early, while 
also eliminating simple cases with minimal resource use.

Figure 1. An AI regulatory sandbox process, applied from Heikkilä et. al. (2025)

Cross-border cooperation is another key aspect of the EU AI sandbox model. The 
AI Act encourages Member States to run joint sandboxes or participate in shared 
networks, facilitating knowledge transfer and harmonized implementation across the 
Union.51 Shared frameworks help prevent fragmentation of standards and provide 

50	  Heikkilä J, Lagstedt A, Heikura S, Kaakkurivaara E, Dardykina A, Teilhard de Chardin A. 2025. From 
Simple Sandbox Process to Regulatory Sandbox Framework: Serving the Dual Objectives of AI 
Regulation. Proc 38th Bled Conference.
51	  William Fry. 2024 Jul 24. The Time to (AI) Act is Now: A Practical Guide to Regulatory Sandboxes 
Under the AI Act. Lexology. Available from: https://www.lexology.com.
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smaller companies with broader access to regulatory expertise and collaborative 
opportunities.52

From the regulators’ perspective, sandboxes serve as laboratories for learning, allowing 
authorities to observe emerging AI technologies in real-world or simulated conditions.53 
Insights gained from these interactions inform future guidance, improve regulatory 
clarity, and enable authorities to respond dynamically to technological developments.54 
Sandbox participation also fosters stronger relationships between regulators and industry, 
encouraging mutual trust and promoting a culture of compliance by design.55

Finally, sandboxes indirectly benefit society and end-users. By requiring early 
testing and assessment of AI systems against fundamental rights, safety, and fairness 
principles, sandboxes reduce the likelihood of harmful or biased AI reaching the 
market.56 Knowledge gained through sandbox exit reports, best practice documents, 
and public summaries further supports transparency and trust in AI governance.57

In sum, the sandbox model operationalizes the AI Act’s dual objectives: promoting 
innovation while safeguarding legal and ethical standards, benefiting all major 
stakeholders from developers to regulators to society at large.58

3.2 Learning and Iteration Through Sandboxes

A unifying theme across all stakeholder perspectives is learning. Regulatory sandboxes 
are designed not just as testing grounds, but as structured environments that facilitate 
iterative knowledge creation.59 For AI developers, sandboxes provide direct feedback on 
how to meet legal, ethical, and technical standards, effectively promoting compliance 

52	  European Commission. 2024.  AI Innovation Package: Guidance for Member States on AI 
Sandboxes. Brussels (BE): Publications Office of the EU.
53	  WilmerHale. 2024 Oct 23. Measures in Support of Innovation in the EU’s AI Act – AI Regulatory Sand-
boxes. WilmerHale Privacy & Cybersecurity Law Blog. Available from: https://www.wilmerhale.com.
54	  OECD. 2023. Policy Insights on AI Sandboxes and Evidence-Based Regulation. Paris (FR): OECD 
Publishing.
55	  Bradford A. 2024. Regulation and Innovation: A Balanced Approach to AI Governance. Law Innov 
Technol. 16(1):57–78.
56	  European Parliament. 2024. Recital 72 of the Artificial Intelligence Act: Safeguarding Fundamental 
Rights.Strasbourg (FR): European Parliament.
57	  European Commission. 2025. Common European Data Spaces. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/data-spaces.
58	  Heikkilä J, Lagstedt A, Heikura S, Kaakkurivaara E, Dardykina A, Teilhard de Chardin A. 2025. From 
Simple Sandbox Process to Regulatory Sandbox Framework: Serving the Dual Objectives of AI 
Regulation. Proc 38th Bled Conference.
59	  European Commission. 2021. Coordinated Plan on Artificial Intelligence (2021 Review). Brussels (BE): 
European Commission.
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by design.60 Developers can refine models in real-time, improving safety, fairness, 
and transparency before products enter the broader market.61 Regulators also benefit 
from this iterative process. Sandbox participation allows them to observe emerging 
AI technologies, understand practical implementation challenges, and anticipate risks 
before full deployment.62 Insights from sandbox exit reports inform the European 
Artificial Intelligence Board and national authorities, guiding the refinement of 
standards, guidance documents, and even legislation.63 This proactive, evidence-based 
approach enhances regulatory agility, enabling EU authorities to respond quickly to 
technological evolution while maintaining oversight.64

Exit reports are a cornerstone of the sandbox model. These reports document activities 
conducted, results obtained, and lessons learned, offering both transparency and a basis 
for formal compliance verification.65 Participation in a sandbox does not exempt 
developers from liability, but it provides a structured pathway to demonstrate regulatory 
adherence, which can expedite market approval and reduce uncertainty.66

Cross-border collaboration further strengthens learning outcomes. Joint sandboxes, 
coordinated by the EAIB, enable sharing of best practices among Member States, 
promoting harmonized approaches to AI governance.67 This networked model ensures 
that innovations tested in one sandbox can inform policy and practice across the Union, 
reducing duplication and accelerating collective learning.68 

For society at large, this iterative approach contributes to trustworthy AI systems. 
By embedding compliance, ethical evaluation, and risk mitigation into the development 

60	  OECD. 2023. Regulatory Sandboxes in Artificial Intelligence. OECD Digital Economy Papers No. 356. 
Paris (FR): OECD Publishing.
61	  Heikkilä J, Lagstedt A, Heikura S, Kaakkurivaara E, Dardykina A, Teilhard de Chardin A. 2025. From 
Simple Sandbox Process to Regulatory Sandbox Framework: Serving the Dual Objectives of AI 
Regulation. Proc 38th Bled Conference.
62	  WilmerHale. 2024 Oct 23. Measures in Support of Innovation in the EU’s AI Act – AI Regulatory 
Sandboxes.WilmerHale Privacy & Cybersecurity Law Blog. Available from: https://www.wilmerhale.com.
63	  ArtificialIntelligenceAct.eu. 2024. Regulation (EU) 2024/XX of the European Parliament and of the 
Council (Artificial Intelligence Act). Official Journal of the EU.
64	  OECD. 2023. Policy Insights on AI Sandboxes and Evidence-Based Regulation. Paris (FR): OECD 
Publishing.
65	  European Commission. 2021. Explanatory Memorandum and Impact Assessment accompanying the AI 
Act Proposal. Brussels (BE). Available from: https://eur-lex.europa.eu.
66	  Bradford A. 2024. Regulation and Innovation: A Balanced Approach to AI Governance. Law Innov 
Technol. 16(1):57–78.
67	  European Commission. 2024.  AI Innovation Package: Guidance for Member States on AI 
Sandboxes. Brussels (BE): Publications Office of the EU.
68	  William Fry. 2024 Jul 24. The Time to (AI) Act is Now: A Practical Guide to Regulatory Sandboxes 
Under the AI Act. Lexology. Available from: https://www.lexology.com.
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phase, sandboxes help prevent harmful or biased AI from reaching consumers.69 The 
process also generates case studies and lessons that can inform future innovation policy, 
research, and public engagement.70

As noted by Dyrkina,71 the sandbox itself must be viewed as a dynamic learning 
ecosystem, where regulators, developers, and other stakeholders continuously exchange 
knowledge, adapt to new challenges, and improve both governance and innovation 
outcomes.

3.3 Integration of Supporting Infrastructures with Sandboxes

The effectiveness of AI regulatory sandboxes is enhanced when integrated with 
supporting infrastructures, including European Digital Innovation Hubs (EDIHs), Testing 
and Experimentation Facilities (TEFs), AI Factories, and Common European Data 
Spaces.72 These entities provide complementary resources that enable SMEs and startups 
to develop, test, and refine AI solutions before and during sandbox participation.

EDIHs act as one-stop shops providing companies with technical expertise, testing 
environments, and innovation services. Through collaboration with sandboxes, EDIHs 
help developers navigate both technical and regulatory requirements efficiently.73 By 
leveraging the geographic and thematic distribution of EDIHs, sandboxes can avoid 
duplication of resources while ensuring equitable access for SMEs across the EU.74

TEFs provide sector-specific physical or virtual testing facilities where mature 
AI solutions can be evaluated under controlled conditions.75 Collaboration between 
sandboxes and TEFs ensures that AI solutions achieve necessary maturity levels before 
market deployment, while enabling iterative refinement based on sandbox findings.76

69	  European Parliament. 2024. Recital 72 of the Artificial Intelligence Act: Safeguarding Fundamental Rights.
Strasbourg (FR): European Parliament.
70	  European Commission. 2020. White Paper on Artificial Intelligence: A European Approach to Excellence 
and Trust. Brussels (BE): Publications Office of the EU.
71	  Dyrkina A. 2026. Is There Enough Sand in the Sandbox. Forthcoming in European Business Law Review.
72	  European Commission. 2025. Common European Data Spaces. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/data-spaces.
73	  European Commission. 2025. European Digital Innovation Hubs. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/edihs.
74	  European Commission. 2020. White Paper on Artificial Intelligence: A European Approach to Excel-
lence and Trust. Brussels (BE): Publications Office of the EU.
75	  European Commission. 2025. Sectorial AI Testing and Experimentation Facilities under the Digital 
Europe Programme. Brussels (BE). Available from: https://digital-strategy.ec.europa.eu/en/policies/testing-
and-experimentation-facilities.
76	  OECD. 2023. Regulatory Sandboxes in Artificial Intelligence. OECD Digital Economy Papers No. 356. 
Paris (FR): OECD Publishing.
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AI Factories offer high-performance computing resources and act as development 
hubs connecting universities, supercomputing centers, and industry partners.77 AI Facto-
ries complement sandboxes by preparing AI systems for experimental testing, and they 
allow sandbox feedback to inform further development and optimization of models.78

Finally, Common European Data Spaces provide standardized, secure data-sharing 
frameworks to facilitate innovation and cross-border experimentation.79 Sandboxes 
can leverage these data spaces to access diverse datasets while ensuring compliance 
with privacy, security, and ethical standards.80

The integrated approach allows a seamless innovation ecosystem, where sandboxes 
provide regulatory oversight, EDIHs and TEFs offer technical and testing support, 
AI Factories supply computing power, and Data Spaces enable responsible data 
access.81 This networked system maximizes efficiency, reduces duplication of effort, 
and accelerates time-to-market for trustworthy AI solutions, particularly for SMEs 
and startups that may lack internal resources.82

By combining sandbox experimentation with these supporting infrastructures, the 
EU fosters a collaborative, iterative, and scalable environment for AI innovation while 
maintaining compliance with legal and ethical standards.83

4. Societal Benefits, Consumer Trust, and Risk Mitigation
Although consumers and end-users do not directly participate in regulatory sandboxes, 
they benefit indirectly from the controlled experimentation of AI systems. By testing 
AI applications early under regulatory supervision, sandboxes reduce the likelihood 
of biased, unsafe, or non-compliant AI entering the market.84 This early intervention 

77	  European Commission. 2025. AI Factories. Brussels (BE). Available from: https://digital-strategy.
ec.europa.eu/en/policies/ai-factories.
78	  Heikkilä J, Lagstedt A, Heikura S, Kaakkurivaara E, Dardykina A, Teilhard de Chardin A. 2025. From 
Simple Sandbox Process to Regulatory Sandbox Framework: Serving the Dual Objectives of AI 
Regulation. Proc 38th Bled Conference.
79	  European Commission. 2025. Common European Data Spaces. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/data-spaces.
80	  OECD. 2023. Policy Insights on AI Sandboxes and Evidence-Based Regulation. Paris (FR): OECD 
Publishing.
81	  William Fry. 2024 Jul 24. The Time to (AI) Act is Now: A Practical Guide to Regulatory Sandboxes 
Under the AI Act. Lexology. Available from: https://www.lexology.com.
82	  Bradford A. 2024. Regulation and Innovation: A Balanced Approach to AI Governance. Law Innov 
Technol. 16(1):57–78.
83	  Dyrkina A. 2026. Is There Enough Sand in the Sandbox. Forthcoming in European Business Law Review.
84	  ArtificialIntelligenceAct.eu. 2024. Regulation (EU) 2024/XX of the European Parliament and of the 
Council (Artificial Intelligence Act). Official Journal of the EU.
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ensures that AI products align with fundamental rights, safety, and ethical standards, 
strengthening societal trust in AI technologies.85

Sandbox exit reports and public summaries serve as  transparency mechanisms, 
informing policymakers, researchers, and civil society about how AI systems are 
developed, tested, and validated.86 The knowledge generated through sandbox activities 
contributes to an evidence-based regulatory culture, where AI governance evolves 
alongside technological innovation.87

Sandboxes also play a role in economic benefits for society. By lowering barriers 
to innovation and providing a structured path to compliance, sandboxes accelerate 
responsible AI deployment.88 Faster market entry for trustworthy AI can support sectors 
such as healthcare, transportation, and digital services, improving efficiency, public 
service delivery, and overall economic competitiveness.89

A key societal advantage is the development of human-centric AI. Sandboxes 
encourage developers to embed principles such as fairness, accountability, and 
transparency into AI systems from the outset, rather than retrofitting compliance after 
deployment.90 This proactive approach reduces the risk of harm and helps build public 
confidence in emerging technologies.91

Finally, cross-border collaboration through sandboxes ensures that insights gained 
in one Member State can inform EU-wide practices.92 Joint sandbox experiments, 
shared exit reports, and coordinated guidance contribute to harmonized standards and 
reinforce consistent protections for citizens across the Union.93

85	  European Parliament. 2024. Recital 72 of the Artificial Intelligence Act: Safeguarding Fundamental 
Rights.Strasbourg (FR): European Parliament.
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Publishing.
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In summary, sandboxes are a multi-stakeholder tool that simultaneously fosters 
innovation, mitigates risks, and builds societal trust in AI. They represent a model 
for integrating experimentation, regulation, and public interest in a fast-evolving 
technological environment.94

5. Challenges, Limitations, and Recommendations for Implementing Sandboxes
Despite their potential, AI regulatory sandboxes face several implementation challenges. 
One primary concern is ensuring consistent standards and practices across different 
Member States. National sandboxes may vary in scope, governance, and resources, 
which could result in uneven outcomes and regulatory fragmentation.95 Coordinated 
guidance from the European Artificial Intelligence Board is crucial to mitigate this 
risk.96

Another challenge is resource limitations, particularly for SMEs and startups. 
Participation in sandboxes requires expertise, staff time, and access to datasets and 
computational resources.97 While collaboration with supporting infrastructures like 
EDIHs, TEFs, and AI Factories alleviates some of these burdens, smaller firms may 
still struggle to fully leverage sandbox opportunities.98

Data availability and quality also present barriers. Sandboxes require access to 
high-quality datasets for testing AI systems under realistic conditions. Legal and 
ethical restrictions on data use, especially regarding personal data, can limit the scope 
of experimentation.99 Integrating sandboxes with Common European Data Spaces 
helps address some of these limitations, but challenges remain in ensuring secure and 
compliant data access.100
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To address these challenges, several best practices and recommendations have been 
proposed:

1.	 Formalize knowledge-sharing mechanisms: Exit reports and lessons 
learned should be systematically shared across sandboxes and Member 
States to maximize collective learning.101

2.	 Provide targeted support for SMEs: Guidance, funding, and technical assistance 
should be made accessible to smaller firms to ensure inclusive participation.102

3.	 Standardize sandbox frameworks: Defining minimum requirements 
for sandbox governance, evaluation metrics, and reporting can reduce 
fragmentation while maintaining flexibility for innovation.103

4.	 Enhance regulatory oversight: Authorities should maintain active 
engagement with sandbox participants to ensure compliance, manage 
risks, and capture learning opportunities.104

5.	 Promote cross-sectoral collaboration: Integration with supporting 
infrastructures and other innovation initiatives ensures that sandbox 
outcomes benefit broader AI ecosystems.105

Implementing these recommendations can help  maximize the effectiveness  of 
sandboxes as tools for innovation, compliance, and societal protection. They also 
ensure that sandboxes remain dynamic learning environments that can adapt to evolving 
AI technologies and regulatory challenges.106

In conclusion, sandboxes are powerful instruments for bridging the gap between 
innovation and regulation. When properly resourced, coordinated, and integrated with 
supportive infrastructures, they provide structured flexibility that benefits developers, 
regulators, and society alike.107
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6. Future Prospects, Monitoring, and Policy Evolution
As AI technologies evolve, regulatory sandboxes will play a crucial role in monitoring 
emerging risks and informing adaptive policy. By providing regulators with hands-on 
experience and early insights into new AI applications, sandboxes enable a proactive 
approach to governance rather than reactive enforcement.108

A critical aspect of this process is iterative learning. Exit reports, performance 
metrics, and compliance documentation from sandbox experiments are not merely 
administrative outputs–they form the foundation for  continuous improvement 
in regulation.109 The European AI Board, alongside national authorities, can use 
these insights to refine risk classifications, update guidance, and adjust compliance 
requirements to reflect technological and societal developments.110

Moreover, cross-border and cross-sectoral collaboration amplifies the value of 
sandboxes. By sharing experiences and lessons across Member States, regulators 
can harmonize standards, reduce duplication of effort, and foster interoperability in 
AI systems.111 Such collaboration also allows regulators to anticipate systemic risks, 
such as cybersecurity threats or algorithmic biases, that may arise from widespread 
AI deployment.112

Technological monitoring within sandboxes ensures that AI applications are 
assessed under realistic operational conditions. This includes testing for transparency, 
explainability, robustness, and adherence to ethical principles.113 Real-world testing, 
when feasible, provides particularly valuable insights into data quality issues, human 
oversight challenges, and potential unintended consequences.114

Sandboxes also serve as a platform for engaging stakeholders, including SMEs, 
startups, academia, and civil society. Through structured feedback loops, regulators 
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and innovators co-create best practices, standards, and guidelines for responsible AI 
deployment.115 This engagement strengthens public trust by demonstrating that AI 
governance is participatory, transparent, and accountable.116

Looking ahead, sandboxes are expected to expand in scope and sophistication. 
Future developments may include sector-specific sandboxes, integration with AI 
Factories and TEFs, enhanced data-sharing frameworks, and AI simulations for stress-
testing regulatory scenarios.117 Such advancements will further position sandboxes as 
a central pillar of the EU’s AI regulatory ecosystem, bridging innovation, compliance, 
and societal protection.118

In conclusion, regulatory sandboxes are not a temporary experiment but a strategic 
mechanism for agile governance. By combining controlled experimentation, stakeholder 
collaboration, and evidence-based policy development, sandboxes help ensure that the 
EU remains at the forefront of trustworthy, human-centric AI innovation.119

7. Overall Conclusions
The EU AI Act’s introduction of regulatory sandboxes represents a pioneering approach 
to AI governance. By allowing controlled experimentation, these sandboxes create an 
environment where innovation, compliance, and public interest coexist and mutually 
reinforce one another.120

From the perspective of AI developers, sandboxes provide a clear pathway 
to  iterate, test, and validate AI systems with regulatory guidance.121 Startups 
and SMEs benefit particularly from reduced compliance uncertainty, lower 
administrative burdens, and access to technical and legal expertise via supporting 
structures like  EDIHs, TEFs, and AI Factories.122 The sandbox process also 
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facilitates “compliance by design”, integrating ethical and legal considerations 
early in AI development.123

For regulators, sandboxes function as learning laboratories.124 They offer early 
exposure to novel AI applications, enabling authorities to  identify emerging risks, 
refine guidance, and update regulatory frameworks based on empirical evidence.125 
Sandboxes also encourage cross-disciplinary collaboration, with regulators, data 
protection authorities, and sectoral experts working together to assess AI systems 
comprehensively.126

Societal benefits include improved consumer protection, enhanced transparency, 
and strengthened public trust in AI.127 Sandboxes help ensure that AI technologies 
are  aligned with fundamental rights, safety standards, and ethical norms before 
entering the market.128 By capturing insights from sandbox experiments, regulators can 
continuously improve governance mechanisms and provide predictable, trustworthy 
AI environments for society.129

Several key lessons emerge from the EU’s sandbox experience:

1.	 Structured flexibility is essential: Sandboxes must balance regulatory 
oversight with sufficient flexibility to foster innovation.130

2.	 Stakeholder engagement drives success: Collaboration between regulators, 
developers, and civil society ensures that sandboxes address real-world 
challenges.131
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3.	 Cross-border learning enhances consistency: Sharing knowledge across 
Member States and sectors helps harmonize regulatory practices and 
prevent fragmentation.132

4.	 Integration with supporting infrastructures amplifies value: EDIHs, TEFs, 
and AI Factories complement sandboxes, providing technical expertise 
and development resources.133

5.	 Evidence-based policy improves adaptability: Iterative learning from sand-
box experiments allows the EU to continuously refine AI governance 
frameworks.134

In sum, the regulatory sandbox model demonstrates that innovation and regulation 
need not be in conflict. By embedding experimentation within the legal framework, 
the EU sets a precedent for agile, human-centric, and trustworthy AI governance. 
The ongoing evolution of sandboxes will be critical for responding to technological 
advances, mitigating risks, and fostering an inclusive AI ecosystem.135

8. Recommendations and Outlook for AI Sandbox Scalability
Building on lessons learned from early implementations, several recommendations can 
help scale AI regulatory sandboxes across the EU while maintaining effectiveness 
and fairness.136

Harmonize sandbox frameworks across Member States: Clear minimum standards 
for sandbox governance, reporting, evaluation metrics, and compliance requirements 
will reduce fragmentation while preserving flexibility for innovation.137 Harmonization 
also facilitates cross-border sandbox experiments, allowing AI systems to be tested in 
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multiple jurisdictions under consistent conditions.138

Strengthen SME and startup support: Targeted funding, mentorship, and technical 
assistance can ensure that smaller firms fully leverage sandbox opportunities. Dedicated 
SME programs can reduce barriers related to staffing, data access, and regulatory expertise.139

Enhance integration with supporting infrastructures: Sandboxes should coordinate 
with EDIHs, TEFs, AI Factories, and Data Spaces to optimize access to expertise, 
computational resources, and testing environments.140 This integration prevents 
duplication of effort and ensures that AI solutions entering the sandbox are adequately 
prepared for experimentation.

Formalize knowledge-sharing mechanisms: Systematic collection and dissemination 
of exit reports, lessons learned, and best practices will accelerate regulatory learning 
and promote consistency in AI governance across the EU.141

Promote public engagement and transparency: Publishing summaries of sandbox 
experiments and their outcomes fosters public trust and encourages societal input into 
AI development. Transparency ensures that sandboxes serve not only developers and 
regulators but also broader societal interests.142

Invest in monitoring and iterative policy adaptation: Continuous evaluation of 
sandbox results should inform regulatory updates and policy evolution. This dynamic 
approach ensures that governance remains responsive to technological advances, 
emerging risks, and societal needs.143

Looking ahead, the scalability of AI sandboxes will depend on balancing structured 
oversight with adaptive experimentation. Future developments may include:

•	 Sector-specific sandboxes for healthcare, finance, transportation, and critical 
infrastructure.
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•	 Enhanced data-sharing frameworks to enable realistic, safe, and compliant 
AI testing.

•	 Interconnected EU-wide sandbox networks to foster cross-border collabora-
tion and knowledge transfer.

•	 Integration with AI simulations for stress-testing regulatory scenarios before 
real-world deployment.

In sum, the EU’s AI sandboxes are positioned to become a cornerstone of agile, 
evidence-based AI governance. By fostering innovation, ensuring compliance, and 
safeguarding public interest, these sandboxes offer a  replicable model  for other 
jurisdictions and emerging technologies worldwide.144

9. Future Research Directions and Cross-Jurisdictional Lessons
While the EU AI sandboxes offer a promising model, ongoing research is needed to 
evaluate their long-term effectiveness, scalability, and impact across sectors.145 Key 
areas for investigation include:

1.	 Comparative studies across jurisdictions: As other countries begin adopting 
sandbox-like frameworks, comparative analyses will help identify best 
practices, pitfalls, and context-specific adaptations.146 Such studies can 
also inform the EU on potential improvements and adjustments to its 
sandbox model.

2.	 Sector-specific experimentation: Different industries face unique regulatory 
and operational challenges, such as healthcare, finance, or critical 
infrastructure. Research on sector-specific sandboxes can provide 
guidance on tailoring sandbox rules, data governance, and compliance 
frameworks.147

3.	 Measuring innovation outcomes: Future research should track how 
sandboxes impact time-to-market, investment attraction, startup growth, 
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and AI system quality. Quantitative and qualitative metrics will provide 
evidence for the cost-benefit trade-offs of sandbox participation.148

4.	 Public perception and trust: Understanding societal acceptance of AI is 
crucial. Studies examining how sandbox transparency, reporting, and 
public engagement influence trust, adoption, and ethical acceptance of AI 
systems are necessary to refine governance strategies.149

5.	 Regulatory learning and adaptation: Research should examine how exit 
reports, sandbox findings, and iterative regulatory guidance influence 
broader AI policy and legal frameworks. Insights from such studies will 
help ensure dynamic and responsive governance.150

6.	 Cross-border collaboration and knowledge sharing: As EU Member States 
network their sandboxes, evaluating the effectiveness of shared practices, 
interoperability, and common reporting standards will be essential to avoid 
regulatory fragmentation and enhance innovation opportunities.151

7.	 Longitudinal impact assessment: Long-term monitoring is required to 
assess whether sandbox participation improves AI compliance, reduces 
risks, and accelerates responsible innovation  across the EU.152 This 
includes evaluating unintended consequences or areas where additional 
oversight may be necessary.

The EU’s approach offers lessons for the global AI governance community. Regulatory 
sandboxes provide a structured yet flexible approach that balances innovation and 
oversight, creating a template for other jurisdictions aiming to implement human-
centric and trustworthy AI governance.153

In conclusion, the EU AI sandboxes exemplify a  learning-focused, iterative 
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regulatory model that integrates stakeholder engagement, cross-sectoral collaboration, 
and evidence-based policymaking. Future research and cross-jurisdictional studies 
will ensure that the lessons from these sandboxes inform global AI governance efforts, 
shaping policies that are adaptive, inclusive, and effective.154

10. Key Takeaways and Policy Implications
The EU AI sandboxes provide a unique model of agile regulation  that balances 
innovation, legal certainty, and public trust. Several key takeaways emerge from the 
implementation and study of these sandboxes:

1.	 Regulatory sandboxes enhance innovation: By offering controlled 
environments, developers–particularly  startups and SMEs–can test 
and refine AI systems while receiving guidance on compliance, ethical 
standards, and risk mitigation.155

2.	 Learning-focused governance: Sandboxes create a feedback loop where 
both regulators and developers acquire knowledge. Exit reports, 
documentation of best practices, and iterative supervision inform evidence-
based adjustments to AI policy.156

3.	 Cross-sectoral and cross-border collaboration: Integration with EDIHs, TEFs, 
AI Factories, and pan-European sandbox networks ensures resource efficiency, 
promotes harmonization, and enhances the scalability of sandbox practices.157

4.	 Societal benefits and trust-building: Sandboxes help ensure that AI systems 
comply with fundamental rights, safety standards, and ethical norms, which 
increases public confidence and acceptance of AI technologies.158
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5.	 Dynamic regulatory adaptation: The sandbox approach allows for continuous 
policy refinement, helping the EU maintain responsive governance as AI 
technology evolves.159

Policy recommendations: To maximize the effectiveness of sandboxes, the EU and 
Member States should:

•	 Establish minimum harmonized standards for sandbox operation.
•	 Provide SME-targeted support including funding, mentorship, and technical 

guidance.
•	 Formalize knowledge-sharing frameworks for exit reports and best practices.
•	 Promote public transparency and stakeholder engagement in sandbox processes.
•	 Ensure long-term monitoring and evaluation to inform iterative regulatory 

updates.160

The EU AI sandboxes demonstrate a forward-looking model for regulating emerging 
technologies. By embedding learning into the regulatory process, they allow AI 
governance to be proactive rather than reactive, balancing innovation with safety, 
ethics, and public interest.

For global policymakers, the EU experience provides  valuable lessons: 
structured experimentation, collaborative governance, and iterative policy design 
can achieve trustworthy and human-centric AI outcomes without stifling innovation.
The continued monitoring, evaluation, and refinement of sandbox practices will be 
critical in ensuring that they remain effective, scalable, and inclusive. As AI technology 
advances, the sandbox framework can serve as a replicable model for other sectors and 
jurisdictions seeking to implement adaptive, evidence-based, and socially responsible 
regulation.161
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11. Visualizing the EU AI Sandbox Ecosystem
To summarize and clarify the relationships between stakeholders, regulatory structures, 
and supporting infrastructures, Figure 2 presents a schematic overview of the EU AI 
sandbox ecosystem. This model highlights the interconnections and feedback loops that 
enable learning, innovation, and regulatory oversight.

Figure 2. AI development process connections

•	 Central Sandbox Hub: Each Member State’s sandbox, or joint pan-European 
sandbox, serves as the controlled environment where AI systems are tested.

•	 AI Developers / Startups / SMEs: These actors bring innovative AI solutions 
into the sandbox, receiving guidance, feedback, and compliance insights.162

•	 Regulators / Competent Authorities: Provide supervision, approve sandbox 
plans, monitor risks, and review exit reports to inform regulatory updates.163

•	 Supporting Infrastructures: Include EDIHs, TEFs, AI Factories, and Data 
Spaces, which provide technical expertise, testing environments, and data 
resources.164

162	 European Commission. 2025. European Digital Innovation Hubs. Brussels (BE). Available from: https://
digital-strategy.ec.europa.eu/en/policies/edihs; European Commission. 2025. AI Factories. Brussels (BE). 
Available from: https://digital-strategy.ec.europa.eu/en/policies/ai-factories.
163	 OECD. 2023. Regulatory Sandboxes in Artificial Intelligence. OECD Digital Economy Papers No. 356. 
Paris (FR): OECD Publishing.
164	 European Commission. 2020. White Paper on Artificial Intelligence: A European Approach to Excellence 
and Trust. Brussels (BE): Publications Office of the EU.



69Developing Regulatory Sandboxes: Exploring the Insights of the EU AI Act for Stakeholders

•	 Knowledge-Sharing Networks: Facilitate cross-border collaboration, 
dissemination of best practices, and standardization of methodologies.165

•	 Society / End-Users / Consumers: Indirectly benefit from safer, more ethical 
AI systems, as sandbox trials mitigate risks and increase transparency.166

This ecosystem emphasizes iterative learning: insights generated by developers and 
regulators flow back into policy updates, sandbox design improvements, and future 
AI projects. The feedback loops create a dynamic regulatory environment that adjusts 
to emerging AI technologies without stifling innovation.167

12. Practical Implications

1.	 For Regulators: The ecosystem allows proactive engagement with new 
AI technologies, anticipating risks and refining oversight mechanisms.168

2.	 For Developers: Sandbox participation provides early validation, reduces 
compliance uncertainty, and accelerates market entry.169

3.	 For Supporting Entities: EDIHs, TEFs, and AI Factories are integrated into 
the sandbox framework, ensuring efficient use of resources and preventing 
duplication of efforts.170

4.	 For Society: End-users and consumers benefit from  higher-quality, 
safer, and ethically aligned AI systems, reinforcing trust in emerging 
technologies.171
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In essence, the EU AI sandbox ecosystem represents a multi-stakeholder, multi-layered 
approach that aligns innovation, regulation, and public interest. It serves as a model for 
adaptive, evidence-based governance applicable to AI and other emerging technologies 
worldwide.172

13. Scaling and Global Adoption of AI Sandboxes
The EU AI sandbox model offers valuable lessons for  scaling and international 
adoption. While the EU focuses on harmonizing regulations across Member States, 
other jurisdictions are increasingly exploring sandbox frameworks to foster innovation 
while managing AI risks.173

Key considerations for scaling include:

1.	 Standardization vs. Flexibility: While harmonized sandbox standards 
ensure comparability and knowledge-sharing, local adaptation is necessary 
to reflect national legal frameworks, industry landscapes, and innovation 
ecosystems.174

2.	 Resource Allocation: Scaling requires  adequate staffing, technical 
expertise, and data access. Integration with existing infrastructures such 
as EDIHs, TEFs, and AI Factories reduces redundancy and promotes 
efficiency.175

3.	 Cross-border Collaboration: Networking sandboxes across countries 
encourages  knowledge transfer, joint trials, and interoperability of 
standards, which is essential for multinational AI companies and pan-
European research projects.176

4.	 Measuring Success: Performance metrics should evaluate  innovation 
outcomes, regulatory compliance, risk mitigation, and societal impact. 
Longitudinal studies can assess whether sandboxes effectively accelerate 
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responsible AI development.177

5.	 Governance and Oversight: Clear guidelines for exit reports, risk escalation, 
and public accountability ensure that sandboxes maintain legitimacy and 
protect fundamental rights.178

6.	 Public-Private Partnerships: Collaborative arrangements between 
regulators, industry, academia, and civil society enhance capacity building, 
innovation support, and societal trust.179

7.	 Global Lessons and Harmonization: As countries such as Canada, 
Singapore, and the UK adopt sandbox-like frameworks, the EU’s approach 
can provide a  template for evidence-based, adaptive governance that 
balances innovation, ethics, and safety.180

14. Future Outlook
The EU AI sandbox initiative exemplifies a dynamic regulatory ecosystem  that 
can evolve with technology. Over time, sandboxes may expand to cover emerging 
domains such as AI in healthcare, autonomous systems, and critical infrastructure, 
while integrating cross-sectoral and cross-border insights.

The framework also illustrates how regulators can adopt experimentalist governance, 
combining legal certainty with controlled innovation. This approach may inform global 
standards for AI governance, supporting harmonization while respecting jurisdictional 
differences.181

Ultimately, the EU AI sandbox model demonstrates that structured experimentation, 
multi-stakeholder engagement, and iterative learning can create an adaptive, trustworthy, 
and innovation-friendly regulatory environment.182
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