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Abstract. In this paper, we examine the opportunities and challenges of devising 
mechanisms for responsible AI practices in the public sector. We discuss how 
innovations in public sector AI must comply with suitable ethical and regulatory 
frameworks, while fostering experimentation and participation of diverse actors 
throughout the AI lifecycle of designing, deploying, and assessing such services. 
We examine AI-based innovations and ethical practices in the context of proto-
type systems and end-user services provided by two Finnish public sector organ-
izations. The paper proposes regulatory AI sandboxes engaging multiple stake-
holders and integrative frameworks (MLOps and RegOps), to facilitate experi-
mentation, co-learning, and deployment of future public sector AI services with 
ethical practices and regulatory compliance. Upcoming regulations such as the 
AI Act and the AI Liability Directive make the adoption of such sandboxes ben-
eficial as a space for limited experimentation, that goes beyond ethical consider-
ations to specific legal compliance and allocation of liability. In the future, this 
framework must be validated through pilot experimentation with public/private 
stakeholders and regulators in different areas of high-risk AI services. 
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1 Introduction  

The public sector is increasingly embracing algorithmic decision-making and data-cen-
tric infrastructures to improve digital services in areas such as education, healthcare, 
and urban mobility (Floridi, 2020; Ruckenstein et al., 2020; Haataja et al., 2020). As 
such Public AI Services become more prevalent and affect people’s lived experiences, 
the inevitable socio-political, ethical, and legal implications require a more critical un-
derstanding of the rights, risks, and responsibilities for both the providers and recipients 
of such services (Crawford, 2021; Sawhney, 2022). Much of the current discussion 
around the use of big data, computational systems, and artificial intelligence in urban 
contexts centers around so called “smart cities” and intelligent infrastructures (Aurigi 
& DeCindio, 2008; Foth, 2018; Hollands, 2008; Kitchin, 2019). Despite the benign 
intentions of public and private actors many crucial ethical implications must be 



examined (Kitchin, 2016). Some AI-based systems are being used by governments for 
biometric surveillance, criminal justice, and other forms of citizen monitoring, which 
pose higher risks for abuse and unfair incrimination (AI Now, 2018; AI Watch, 2020) 
if they are not made easily transparent, accountable, or their legitimate use challenged 
by civil society. Engaging multiple stakeholders and civil society in participatory de-
liberations on the use of AI has begun to be explored in recent pilot projects (Rolfe, 
2019; RSA, 2019; Sawhney, 2020).  
 The Finnish public sector is undergoing such an algorithmic transformation, with 
several AI-based services already in use such as book recommendation services in pub-
lic libraries and chatbots advising maternity and child health, while new services are 
being planned for many high-risk domains such as tax administration and immigration 
services (Ruckenstein et al., 2020). Recent government reports have claimed that Fin-
land would integrate AI systems into virtually every part of society, from healthcare to 
industry in an open and ethical way (AI Finland, 2019). The City of Helsinki is taking 
a concerted ethical stance in introducing new data-centric and algorithmic services; in 
2020 it launched the AI Register (Haataja et al., 2020) which aims to transparently in-
form citizens about algorithmic services provided by the city (Floridi, 2020). In July 
2021, the City of Helsinki collaborated with the Berkman-Klein Center’s Research 
Clinic (BKC, 2021), inviting international researchers to develop new approaches that 
emphasize citizen participation and human oversight when introducing public AI ser-
vices. Innovative AI-based services in the Finnish public sector must not only take into 
account ethical considerations to ensure they are fair, unbiased, trustworthy, and ac-
countable, they must also be designed in compliance with relevant municipal, national, 
and EU-based regulatory policies and frameworks.  
 Finnish digital infrastructures and policies are usually harmonized with regulatory 
guidance from the European Union. On April 21, 2021, the European Commission pub-
lished a proposal for regulating artificial intelligence systems developed, placed and 
used in the EU market, called the Artificial Intelligence Act (EC, 2021). While there is 
a vigorous debate around the efficacy and practical feasibility of the proposal, the con-
sultations and deliberations with EU member states are continuing to refine and imple-
ment this framework as EU-wide regulations in the future. The diverse and contested 
discourses around the AI Act among legal/policy experts (OECD, 2021), regulators, as 
well as private (DIGITALEUROPE, 2021) and public actors, offer a timely window of 
opportunity to critically examine the challenges and concerns emerging, while promot-
ing multi-stakeholder engagement, citizen participation, and civic agency in shaping 
the AI Act and its compliance framework both in Finland and the EU. Should the pro-
posal become law, governments and municipalities must assess and adapt their algo-
rithmic services to comply with the new regulations, which call for stricter measures of 
transparency, accessibility, and accountability. 
 In this paper, we examine the opportunities and challenges of devising mechanisms 
for responsible AI practices in the public sector. We discuss how innovations in public 
sector AI must comply with suitable ethical and regulatory frameworks, while fostering 
experimentation and participation of diverse actors throughout the AI lifecycle of de-
signing, deploying, and assessing such services. We examine AI-based innovations and 
ethical practices in the context of prototype systems and end-user services provided by 



 

two Finnish public sector organizations. The paper proposes regulatory AI sandboxes 
engaging multiple stakeholders and integrative frameworks (MLOps and RegOps), to 
facilitate experimentation, co-learning, and deployment of future public sector AI ser-
vices with ethical practices and regulatory compliance. In the future, this framework 
must be validated through pilot experimentation with public/private stakeholders and 
regulators in different areas of high-risk AI services. 

2 Adoption of AI-based Systems in the Public Sector: 
Challenges and Opportunities  

The public sector plays a unique role in the socio-cultural, economic, and political con-
text of society that distinctly underpins its mandates, values, practices, governance, re-
lationships, and trust with other actors (citizens/recipients, private sector, non-govern-
mental, and state actors). Hence, the ways in which algorithmic and data centric ap-
proaches, increasingly constituted into AI-based systems and services, are designed, 
adopted, used, and assessed by the public sector vs. private enterprises often require 
different considerations, challenges, and opportunities. A key driver for the public sec-
tor is the rule of law that dictates how it achieves public good for its diverse stakehold-
ers. “In both roles of user and producer of AI-based solutions, the public sector’s 
choices are determined by specific policies and it operates within and in compliance 
with the given legal mandates provided by the rule of law (e.g. understanding scrutiny 
and accountabilities, apply equity, transparency, consistency in decisions and redress 
whenever needed)” (Manzoni et al., 2022). Hence, the adoption of new technologies 
and how they are used by the public sector are directly influenced by distinct legal 
provisions, administrative roles, and ethical responsibilities to serve key functions that 
affect all citizens and non-citizens, including vulnerable and marginalized communi-
ties. While profit, market dominance, and shareholder value dictate the thrust of private 
enterprises, the public sector must operate within different mandates of legal, regula-
tory, and ethical values that include equity, inclusion, transparency, accountability, and 
good governance. However, to achieve its aims the public sector relies on collaboration 
and consultation with a complex ecosystem of private sector companies, non-govern-
mental organizations (NGOs), as well as state and civil society actors in the local, na-
tional, and international sphere, to effectively deliver services and perform its activities. 
The public sector must also exercise its power for functions, granted to them through 
legislation, in conformity with public administration law, as well as ethical and human 
rights principles (Leslie et al., 2021). Hence, the benefits, impacts, and risks associated 
with introducing novel digital technologies and services, in particular those leveraging 
big data and AI-based systems, must be carefully assessed, integrated, and rolled-out 
by the public sector to align with the governance frameworks, legal principles, regula-
tory compliance, and ethical values it is deemed responsible for (OECD, 1999).  
 Innovative AI-based public services can aim to support a range of context-specific 
public values encompassing operational public values e.g., efficiency and effective-
ness, political public values e.g., citizen participation, equity, and accountability, and 
social public values e.g., inclusion, trust, and sustainability (Barker et al., 2021; 



Manzoni et al., 2022). Digitization and AI-based systems in the public sector can po-
tentially support not only more effective delivery of public services, but also foster 
greater trust and interaction with its recipients and stakeholders, improved decision-
making processes for better policy outcomes, and to help optimize internal management 
of key functions (Manzoni et al., 2022). Conversational AI systems using Natural Lan-
guage Processing (NLP) or multimodal voice interaction can support open-ended in-
quiries and improve accessibility for users with visual impairments or limited digital 
literacy. Such AI-based chatbots can also collect user opinions and enhance citizen par-
ticipation in defining public sector services (Androutsopoulou et al., 2019). Urban mo-
bility data pooled from diverse sources (historical and real-time data) can contribute to 
better urban planning and modelling; AI algorithms can learn dominant patterns of 
movement in a city at different times of day, predict demand, and support participatory 
design of suitable transportation alternatives and pathways for urban mobility with di-
verse stakeholders in the city (Abduljabbar, 2019; Sawhney, 2022). 
 Yet with these assumed benefits come many potential risks associated with algorith-
mic bias, surveillance, infringement of people’s privacy and rights, lack of inclusion of 
all sectors of society (due to inadequate digital access or literacy), inequitable treatment 
or lack of fairness in how services may be rendered, and inadequate transparency, ac-
countability, and redress for erroneous outcomes. Hence, the public sector tends to take 
a more conservative, slow, and cautious approach in incorporating AI-based technolo-
gies into their systems or introducing them widely for societal use, not to mention the 
challenges imposed by their lack of internal capacity or expertise in AI, the scaling and 
robustness of systems needed to effectively serve societal functions, and the necessary 
technical validation, legal compliance, and multi-stakeholder consultation often re-
quired. These conditions offer distinct challenges and opportunities for the design of 
novel platforms, methods, practices, and ethical/regulatory approaches to support pub-
lic sector AI innovation. 
 The challenges of adopting and consequently deploying AI-based solutions require 
engaging responsible and ethical practices with multiple stakeholders involved across 
the entire AI lifecycle (De Silva & Alahkoon, 2021). The literature highlights the need 
to further research agile and dynamic tools for technical and responsible adoption 
across this lifecycle, for instance use of MLOps in the public sector (Pechtor & Basl, 
2022). This is a particular challenge as frameworks that guide AI projects in the public 
sector need to take into consideration changing political priorities and legislative con-
straints, insufficient internal expertise in IT and AI development, and the lack of com-
mon data standards and appropriately curated data resources (Mehr, 2017). In terms of 
data governance, one of the main barriers to the uptake of AI projects in the public 
sector is the complex regulatory environment they must operate in. For instance, when 
developing any big data or algorithmic service the public sector must take into consid-
eration, at the very least, the ‘General Data Protection Regulation’ (GDPR) where 
“large volumes of data from diverse sources require complex negotiated agreements 
between different stakeholders on how to control which data are collected, how they 
are collected, in which format they are stored, and who has access to it” (Harrison & 
Luna-Reyes, 2020; Medaglia et al., 2021). In the near future, the public sector must 
also contend with the upcoming legal directives such as ‘Data Act’, ‘Data Governance 



 

Act’, ‘AI Act’ and ‘AI Liability Directive’, as they pertain to their datafication and AI-
based services. 
 AI-based systems in the public sector are often developed across a multi-stakeholder 
ecosystem with some aspects devised in-house, procured as software or services from 
the private sector, or the result of public-private partnerships for co-development (Eng-
ler & Renda, 2022), each of which impose different sets of requirements and obligations 
under the regulatory measures that pertain to each actor. The public sector is typically 
based on an organizational logic of hierarchy and verticality (Pūraitė et al., 2020), while 
working within an AI lifecycle benefits from horizontal embedding of roles and respon-
sible actions from multiple stakeholders across its different stages. In high-risk domains 
(such as the financial banking sector), regulatory sandboxes have been used to explore 
the possibilities and implications of algorithmic systems before wider deployment, al-
lowing for piloting, monitoring and experimentation in a highly controlled environment 
in conjunction with multiple-stakeholders and regulatory experts, thereby limiting risks 
on a larger scale (Manzoni et al., 2022). In later sections of this paper, we examine how 
these regulatory AI sandboxes can be devised in conjunction with MLOps software 
frameworks, responsible practices, and ethical principles to facilitate innovative public 
sector AI services, particularly in the Finnish context. 

3 Transitioning from Ethical Practices to Regulatory 
Compliance in the Public Sector  

The necessity for critically examining ethical issues in public sector AI has arisen due 
to recent high-profile events that have sparked public outrage regarding their harmful 
impacts. For instance, the use of biased algorithms in criminal risk assessment in the 
U.S. (ProPublica, 2026), the use of algorithms that downgraded student examination 
grades in the U.K. (Algorithm Watch, 2020), or the use of ‘discriminatory algorithms’ 
by the Dutch Tax Authority for the provision of childcare benefits (Netherlands Court 
of Audit, 2022). A study on the global landscape of AI ethics guidelines showed a gen-
eral convergence towards values of transparency, fairness, non-maleficence, responsi-
bility, privacy, beneficence, autonomy, trust, and sustainability (Jobin et al., 2019). The 
European Commission set up a High-Level Expert Group on Artificial Intelligence to 
develop ‘Ethics Guidelines for Trustworthy AI’, which focused on seven key require-
ments: human agency and oversight, technical robustness and safety, privacy and data 
governance, transparency, diversity, non-discrimination and fairness, societal and en-
vironmental wellbeing, and accountability (HLEGAI, 2019).  
 While ethical principles have been regarded as the first step, a crucial concern is how 
to transform them into regulatory measures. This has been raised in parallel with an 
awareness that ethical AI should be embedded throughout the entire AI lifecycle (Eu-
ropean Parliamentary Research Service, 2020). In regulatory terms, the proposed AI 
Act has seen the arduous task of implementing ethical AI by means of requirements 
and obligations within a structure that builds a regulatory compliance scheme in terms 
of the AI lifecycle. Thus, the transition from ethical practices to regulatory compliance 
is to be embedded in the six stages of design, employment of data, development, 



deployment, maintenance, and retirement (De Silva & Alahkoon, 2021). Nevertheless, 
at least for the public sector, the transition from ethical principles to regulatory compli-
ance must take into consideration the responsibility that institutions have towards citi-
zens and, as such, incorporate a responsible AI approach that combines strict legal com-
pliance with ethical AI, as the later encompasses regulations that support societal needs 
(European Parliamentary Research Service, 2020). 
 The complexity of the public sector also comes from the involvement of different 
stakeholders throughout the AI lifecycle. As such, while public sector organizations 
could be involved in the design of AI-based services, a third party may supply data for 
AI training (European Parliament, 2020), while development may be contracted to an-
other private sector entity that provides the AI software infrastructure. Thus, to embed 
ethical AI practices in the process each stakeholder involved in the process would bear 
certain roles and responsibilities in each stage of the AI lifecycle. For instance, in the 
design stage what if any AI-based approaches should be adopted for a particular context 
(Dignum, 2022; Kela, 2019); in the training of datasets, ensuring that the data is unbi-
ased (Doshi-Velez & Kortz, 2017; Kela, 2019; European Parliament, 2020); in the de-
velopment stage whether there is appropriate verification, testing, and validation of out-
comes (Stirbu, Granlund & Mikkonen, 2022); in the deployment stage what harmful or 
unforeseen impacts may emerge (Demos Helsinki, 2022); during maintenance, whether 
the use of an AI-based system creates discriminatory feedback loops (D’Ignazio, 2020); 
and finally during retirement, considering implications of recalling a system that people 
have come to rely on. Such ethical considerations must also be embedded in future 
implementations to address the constraints of regulatory compliance imposed by the 
proposed AI Act for high-risk AI systems. These include training, testing, and evalua-
tion of AI systems with quality data (article 10), human oversight to prevent or mini-
mize risks (article 14), adoption of mechanisms to address unintended feedback loops 
(article 15), constant monitoring through the lifecycle (article 9, 10, 12, 17 and 29), and 
withdrawal or recall of non-compliant high-risk AI systems (article 21). 

4 Examining AI-based Principles, Practices & Strategies in the 
Finnish Public Sector  

Finland is known to excel in providing digital public services, devoting more than half 
of its digital budget to the digitalisation of public services (DESI, 2022). The Finnish 
context is distinct in the close attention paid not only to capitalize on AI-capabilities 
but also to support a responsible human-centric approach (Ministry of Economic Af-
fairs and Employment, 2021). For instance, under the Prime Minister’s Office the Finn-
ish Government commissioned a study that provides an assessment framework and pol-
icy recommendations to support public governance in their adoption of non-discrimi-
natory AI and algorithmic decision-making (Demos Helsinki, 2022). Thus, the Finnish 
AI approach in the public sector can offer insights on how to reconcile the needs for 
innovative public services with responsible practices that embeds legal and ethical con-
siderations throughout the AI lifecycle.  



 

 We have examined AI-based projects at Kela, the Social Insurance Institution of 
Finland, that provides social security benefits for Finnish residents. KelaLab, a part of 
Kela’s Innovation Unit, has experimented with speech analytics, classification of doc-
uments and customer messages using machine learning (ML). We invited KelaLab to 
present their work at the ‘Data, AI, and Public Sector Governance’ conference held on 
September 15, 2022 to examine a case study of their experiments in using ML to iden-
tify customer needs in messages received on their website. Their implementation of ML 
was intended to address the challenge of managing vast volumes of messages received, 
given scarce human resources and to ensure urgent messages are handled in a timely 
manner. ML classification allowed messages to be sent to appropriate channels based 
on categories inferred such as ‘in need of advice’, ‘give information’ or ‘urgent’ (Mat-
tila & Juuti, 2022). The benefits of using AI-based system improved speed and con-
sistency, while it posed challenges like lack of explainability as it was not clear what 
sentence the model based its decisions on and the subjectivity of labeling messages 
according to the classifications categories.  
 Kela has also devised principles on ethical use of AI for benefit handling, developed 
to guide the development of AI-based systems according to ‘transparency’, ‘human-
centered approach’, and ‘responsibility’ (Kela, 2019). In line with such principles Ke-
laLabs has also taken into consideration whether the use of ML techniques can result 
in the exclusion of people whose messages do not fit the classification labels of input 
training data and whether such implementations can introduce implicit biases (Mattila 
& Juuti, 2022). The case study shows that ethical principles are ingrained in the exper-
imental innovation initiatives but do not generally go beyond considerations at an ab-
stract level. While such efforts are commendable it raises the issue of how the public 
sector can comply with concrete provisions of emerging regulations and how ethical 
principles can be embedded throughout the AI lifecycle in a multi-stakeholder ecosys-
tem. For instance, Kela’s principles were developed in 2019 before the EC released its 
proposed AI Act, which has specific requirements and obligations that surpass general 
ethical principles. Thus, there is a need for the public sector to expand its approach to 
developing responsible AI-based systems.  
 A second example is the City of Helsinki, which under their ‘Data Strategy’ intends 
to leverage advanced analytics, such as ML, dynamic optimization, and predictive mod-
els to improve their operations and the use of public resources. As a result, their strategy 
has been data-driven while their flagship innovation has been the deployment of chat-
bots for various public services. So far, the city has deployed at least seven different 
chatbots to provide citizens with information related to sports facilities and services, 
parking related questions, book recommendations, healthcare support, maternity guid-
ance, and rental apartment search. Even though these chatbots are rule-based and do 
not currently employ AI approaches, they provide an example of how the city has pro-
actively implemented their framework for the responsible utilization of AI systems 
based on a ‘metadata model’. The model was designed to collect different elements 
regarding the operation of algorithms used in order to make the decision logic behind 
the services understandable to the ‘city’s customers’. It provides a concrete example on 
how to translate ethical principles to regulatory compliance in the AI Act, which re-
quires ‘transparency and provision of information to users’ (article 13).  



 Moreover, a recent partnership between the City of Helsinki and Berkman Klein 
Center at Harvard University developed a model for ethical AI support in municipal 
schools, with models based on participatory design and human accountability (Berk-
man Klein Center, 2021). In this case, the use of AI by the City of Helsinki aimed to 
‘improve personalized learning programs, student well-being, and retention within Hel-
sinki’s vocational education and training programs’. The City of Helsinki established 
ethical guidelines to ‘prohibit the categorization of students by metadata’. As part of 
the study’s outcomes, it was highlighted that policymakers that are considering the in-
tegration of AI should take a participatory approach and foster trust, especially if in-
tended for sensitive areas (e.g., schools, housing, transportation, law enforcement). Fi-
nally, the efforts to develop AI policy for the City of Helsinki led to considerations of 
cooperation across municipal structures, accountability, and human oversight through 
the AI lifecycle. Thus, like Kela, the City of Helsinki has incorporated high-level con-
siderations into their future innovation strategies, but it will have to translate them into 
concrete compliance measures as required by the proposed AI Act.  
 The key challenge that arises in the public sector is that there is a constant need to 
demonstrate innovation over short periods of time (Pechtor & Basl, 2022) and that there 
is a lack of connection between public administration bodies as they work in silos 
(Pūraitė et al., 2020). For instance, a lack of communication between units experiment-
ing with AI-based innovation and those that deploy them into production can lead to a 
disconnect in how such systems should be effectively rolled-out, validated and main-
tained in practice beyond a pilot context (Stirbu, Granlund & Mikkonen, 2022). Exper-
imentation allows public administrations to understand citizens’ reactions, user behav-
ior and gather feedback for their prototype concepts and pilots in a controlled manner 
(Schaefer, Lemmer & Kret, 2021). It highlights the need for tools and platforms that 
facilitate experimental AI-based systems that are both technologically innovative, eth-
ically responsible, and legally compliant. 

5 Devising Regulatory AI Sandboxes for Experimentation in 
the Public Sector  

Experimentation is needed for the critical exploration of both technological and legal 
implications of AI systems with diverse stakeholders before such projects can be tran-
sitioned into wider deployment in society. For instance, under the proposed AI Act, 
public sector use of AI-based solutions would be categorized as high-risk and thus, to 
be lawful, would have to comply with a requirement for ‘data and data governance’ 
which refers to the need for quality data for ‘training, validation, and testing data sets’ 
(art. 10). This requirement then relates to the previously mentioned current and upcom-
ing data regulations. Developing an understanding of the inter-relations between the 
different regulatory frameworks, at the European level for the regulations and the na-
tional level when it comes to the legal directives, would be better served by an environ-
ment that allows for supervised implementations instead of after-the-fact correction of 
unwarranted faults in compliance by means of administrative fines (art. 71). 



 

 In this regard, regulatory sandboxes can serve as controlled environments regulated 
by law, which can be virtual and/or physical and allow validation and verification of 
AI-based solutions, exploring both technical and regulatory compliance (Manzoni et 
al., 2022). Such a controlled environment is typically under the supervision of a regu-
lator for a limited period to allow technical learning from development and testing of 
innovations in a ‘real-world environment’, as well as legal experimentation with regu-
latory regimes to understand the limits of regulatory requirements and obligations (Eu-
ropean Parliament, 2022). Since 2021, regulatory sandboxes have begun to be adopted 
to tackle the regulation of new technological advancements due to agile and flexible 
nature for experimentation. The proposed AI Act in title V establishes sandboxes as 
‘measures in support of innovation’. Article 53(1) devises AI regulatory sandboxes as 
“a controlled environment that facilitates the development, testing and validation of 
innovative AI systems for a limited time before their placement on the market or putting 
into service pursuant to a specific plan.” In such sandboxes the direct supervision and 
guidance by the competent authorities offers a safe harbor to ensure compliance with 
regulatory requirements and relevant legislation supervised. 

Thus, sandboxes address the need for experimentation in terms of compliance with 
new regulations within a framework of controlled risks and supervision, while seeking 
to improve regulators’ own understanding of new and emerging technologies. How-
ever, the EC Proposal in article 52(4) indicates that participants in AI regulatory sand-
boxes would remain liable for any harm inflicted on third parties as a result of experi-
mentation in the sandbox environment; this imposes the same liability regime for both 
sandboxed and non-sandboxed high-risk AI applications. In this regard, an environment 
that allows for all stakeholders to interact and contribute to the design and development 
of an AI system, with an ability for transparent monitoring and auditing can facilitate 
the tracing and allocation of potential liability concerns that can be flagged or assigned 
during experimentation. This can implicitly reduce the risk of harms (to end users) and 
liability (to providers) by limiting their scope and impact, while allowing all parties 
including regulators to understand the scenarios and limitations of AI technologies and 
the relevant regulatory measures.  
 Such sandboxes when specifically devised for experimentation with AI-based sys-
tems and services, in conjunction with continuous monitoring via software frameworks, 
leads to the potential for deploying regulatory AI sandboxes in the public sector. De-
vising AI-based innovations and responsible practices can be better facilitated through 
an approach that engages multiple stakeholders throughout the lifecycle of design, de-
velopment, validation, and regulatory compliance; this allows for a more comprehen-
sive approach that ensures a thorough understanding on part of all actors involved that 
is not just focused on ‘rapid prototyping’ (Pechtor & Basl, 2022), but instead on re-
sponsible long-term AI innovation with higher impact. This requires a more dynamic 
means of integrating the AI development lifecycle and ethical design practices using 
contemporary software frameworks such as Machine Learning Operations (MLOps), 
which support continuous monitoring, versioning, enhanced transparency, auditing, 
and improved usability of resulting AI systems (Ranawana & Kuranananda, 2021). 
 MLOps capitalize on creating automated pipelines that can allow one to ‘continu-
ously integrate, train, and deploy new versions of models quickly, effectively, and 



seamlessly without any manual intervention’; such ML pipelines automatically realize 
functions like ‘data ingestion, data transformation, continuous ML model (re-)training, 
(re-)deployment, and out presentation’ (Ruf et al., 2021). This can be extremely useful 
for environments with constantly changing needs in the context of regulatory sand-
boxes, as they are established for a short period of time with the aim of experimenting 
with different viable paths towards regulatory compliance. One of the benefits of 
MLOps is they can reduce technical efforts expended on certain aspects of an ML pipe-
line, like data management tasks, by means of automation. Such automation could pose 
an obstacle when trying to modify the deployed models to adjust for requests from 
regulatory bodies like future AI European Board or Member States competent authori-
ties. In such regards, aspects of MLOps like continuous integration and continuous de-
ployment can help add new features that comply with regulatory body requests to a 
deployed model more rapidly. According to the Finnish technology company Solita the 
use of MLOps has been increasing since 2018 but entities still lack best practices for 
using it in the context of responsible AI. 
 Regulatory Operations or RegOps have emerged for use in high-risk domains, such 
as medical devices, as specialized software frameworks for creating ‘an environment 
where the regulatory burden is carried out by the automated process’ (Granlund & 
Vedenpää, 2022). Recent work by Solita has explored integrating MLOps and RegOps 
pipelines to support continuous design, training, and regulatory processes as a concept 
prototype for AI-based medical device software development (Stirbu, Granlund & Mik-
konen, 2022). The prototype system was designed to be deployed in a production envi-
ronment with its machine learning (ML) models trained during development but placed 
in a “locked” state so that its outcomes cannot be changed dynamically for regulatory 
reasons. With proper regulatory oversight in a controlled sandbox environment, such 
ML models could be retrained more dynamically to improve outcomes, with suitable 
versioning, auditing, verification, and compliance validation at each stage as needed. 
This would support piloting of new features, models, and datasets while monitoring its 
technical and regulatory compliance, while allowing both developers and regulators to 
continuously learn from iterative experimentation. 
 To support dynamic collaborative means for regulatory compliance, Saidot, a Finn-
ish software firm, has developed a platform for AI governance and transparency while 
developing best practices as ‘policy templates’ (Saidot, 2022). Through their platform 
and practices Saidot seeks to support a comprehensive approach for key actors to en-
gage in the AI lifecycle. They plan to develop governance tools that monitor every stage 
of an AI project to facilitate regulatory compliance from design to retirement. Accord-
ing to Saidot, the challenge of setting up dynamic models for regulatory compliance is 
the integration needed with an organization’s machine learning models and AI systems 
to aggregate relevant data at different stages; this would allow for devising suitable 
triggers that require auditing, verification, validation or deliberations around regulatory 
compliance. For instance, continuous monitoring could allow detection of data drift that 
then triggers the event “the organization has to do X and Y to comply with regulatory 
requirements”. In each domain of use one must carefully define what sort of events 
trigger regulatory compliance measures. In a scenario where there are multiple provid-
ers and developers, the dynamic monitoring of an AI system through its lifecycle by 



 

means of RegOps would better facilitate the tracing of harms and liability for systems 
outputs causally related to system attributes or behaviors created by individual stake-
holders. Experimentation using AI sandboxes with dynamic lifecycle monitoring can 
hence target the intent, causation, and mitigation of liability in high-risk scenarios with-
out stifling technology innovation (Truby et al. 2022). 
 As previously seen, the space for adoption of AI-based solutions in the public sector 
has several complications. From an ecosystem of multiple stakeholders involved 
throughout the lifecycle of an AI project, and complex regulatory environment, to spe-
cific needs for dynamic technical and compliance tools. Considering the need for 
guided and controlled experimentation under regulatory sandboxes, it must be noted 
that the AI Act has a requirement for ‘human oversight’ (art. 14). Such a requirement 
can provide the necessary connection for the implementation of sandboxes that allow 
experimentation with different levels of automation and human involvement either in 
terms of MLOps for the technical needs of AI-based solutions and RegOps as a tool for 
dynamic compliance. Thus, by means of sandboxes the public sector can benefit from 
more proactive exploration with innovative AI-based systems or services that would 
otherwise not be attempted because of their categorization as ‘high-risk’. Through the 
means of regulatory AI sandboxes, the various public and private sector actors involved 
in the AI development lifecycle, whether they provide the necessary infrastructure for 
MLOps, offer regulatory compliance tools like RegOps, deploy and support the sys-
tems, or validate their compliance, can carefully experiment with and examine the tech-
nological and legal implications of using AI based services in the public sector under 
both existing or forthcoming complex regulatory frameworks. 

6 Conclusions 

The public sector faces distinct challenges to incorporate AI-based systems for improv-
ing its services that include not only developing suitable technological capacity and 
expertise, tools and datasets needed, but also devising responsible AI practices, ethical 
principles and means for compliance with the complex regulatory environment it faces. 
There are opportunities to develop partnerships with private sector enterprises and en-
gage multiple stakeholders in devising innovative AI-based services, however they also 
demand suitable frameworks for design, development, and validation to ensure they 
align with ethical principles such as transparency, equity, inclusion, accountability, and 
good governance. Furthermore, because of upcoming regulations such as the AI Act 
and the AI Liability Directive we believe that regulatory AI sandboxes provide a space 
for limited experimentation that goes beyond ethical considerations to specific legal 
compliance and allocation of liability. For experimental and high-risk domains regula-
tory AI sandboxes, that combine MLOps and RegOps frameworks with responsible 
practices, offer a viable approach that supports continuous experimentation and learn-
ing across the AI lifecycle in conjunction with multiple stakeholders including devel-
opers and regulators for both technical validation and regulatory compliance. This of-
fers a suitable pathway from experimental prototyping to production deployment that 
may foster responsible innovations in public sector AI. 
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