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ABSTRACT: Human-centric AI has become a central principle in AI regulation, embodied in Article 14 of the EU AI Act, 
which requires that meaningful human oversight be designed into high-risk AI systems from the outset of their 
development. This paper examines Article 14 from a methodological perspective and proposes three core steps for 
analyzing its legal requirements: (1) identifying and categorizing obligations across text-based, soft, embedded, and data-
driven law; (2) mapping the relational aspects of responsibility across the AI supply chain; and (3) examining how these 
obligations are implemented across the system lifecycle. By systematically addressing the layered nature of legal 
requirements, relational responsibilities, and the timing of rule implementation across the lifecycle of AI, the paper offers a 
basic framework for understanding how human oversight can be meaningfully and effectively embedded within the 
design, development, and operation of AI systems. 
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1. Introduction 

Few concepts have resonated more 
strongly in regulatory initiatives within the 
field of AI than that of human-centric AI. 
Rather than focusing narrowly on technical 
processes like automation and optimization, 
human centric AI calls for the broader 
consideration of the ethical, legal, and societal 
implications of AI systems.1 Humans can be 
“in”, “on” or “near” the loop of an AI system,2 
as well as “in command” of the loop,3 with the  

 
* Article submitted to double-blind peer review.  
This work was partially supported by the Wallenberg 
AI, Autonomous Systems and Software Program – 
Humanity and Society (WASP-HS) funded by the 
Marianne and Marcus Wallenberg Foundation and the 
Marcus and Amalia Wallenberg Foundation. 
1 L. Colonna, Exploring the relationship between article 
22 of the General Data Protection Regulation and 
article 14 of the proposed AI Act. Some preliminary 
observations and critical reflections, in M. Brinnen, 
Cecilia Magnusson Sjöberg, D. Törngren, D. Westman 
and S. Öman (eds.), Dataskyddet 50 År – Historia, 
Aktuella problem och Framtid, Eddy, 2023, 443-465. 
2 High-Level Expert Group on Artificial Intelligence, 
Ethics Guidelines for Trustworthy AI, 2019; J.M. 
Jackson and M.D. Pinto, Human Near the Loop: 
Implications for Artificial Intelligence in Healthcare, in 
Clinical Nursing Research, vol. 33 n. 2-3, 2024, 135-
137.  
3 High-Level Expert Group on Artificial Intelligence, 

 
“loop” being defined in various ways.4 Human 
oversight and intervention are justified by the 
need to improve system performance and 
safety, uphold values like legitimacy and 
accountability, and build trust in AI among 
European Union citizens.5 By fostering 

 
Ethics Guidelines for Trustworthy AI, 2019; L. Enqvist, 
Human Oversight’ in the EU Artificial Intelligence Act: 
What, When and By Whom?, in Law, Innovation and 
Technology, vol. 15 no. 2, 2023, 508-535, 513 (noting 
how these terms can be used differently among 
scholars); K. Brennan-Marquez, K. Levy and D. Susser, 
Strange Loops: Apparent Versus Actual Human 
Involvement in Automated Decision Making, in Berkeley 
Technology Law Journal, vol. 34, 2019, 745-771, 749.  
4 R. Binns and M. Veale, Is That Your Final Decision? 
Multi-Stage Profiling, Selective Effects, and Article 22 
of the GDPR, in International Data Privacy Law, vol. 
11, 2019, 319.  
5 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence: Towards a 
Democratic Design of AI Governance Under the 
European Union AI Act, in AI & Society, vol. 39, 2023, 
2853–2866, 2853-2854; see also R. Binns and M. 
Veale, Is That Your Final Decision? Multi-Stage 
Profiling, Selective Effects, and Article 22 of the GDPR, 
319; D.R. Amariles and P.M. Baquero, Promises and 
Limits of Law for a Human-Centric Artificial 
Intelligence, in Computer Law & Security Review, vol. 
48, 2023, 1-10, 1; J.J. Bryson and A. Theodorou, How 
society can maintain human-centric artificial 
intelligence, in M. Toivonen and E. Saari (eds.), 
Human-Centered Digitalization and Services, vol 19, 
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collaboration between humans and machines, 
human-centric AI aims to enhance system 
accuracy and safety while embedding human 
values into automated decision-making, 
ultimately empowering and augmenting 
human capabilities rather than replacing 
them.6  

The recently enacted AI Act explicitly aims 
to safeguard health, safety and fundamental 
rights by ensuring appropriate human 
oversight in the use of AI systems.7 Article 14 
of the AI Act, entitled “human oversight,” 
mandates that high-risk AI systems must be 
designed and developed to allow effective 
oversight by natural persons during their 
operation, including through suitable human-
machine interface tools. Human oversight can 
be ensured in two ways. First, it can be 
integrated directly into the high-risk AI 
system by the provider.8 Second, the provider 
can designate oversight mechanisms to be 
implemented by the deployer of the AI 
system.9 Article 14 should further be read in 
conjunction with Article 13, which mandates 
that high-risk AI systems must be designed 
and developed to be sufficiently transparent, 
enabling users to understand their operation. 
Furthermore, Article 26 of the EU AI Act 
requires the deployer of an AI system who 
implements an AI system to implement 
appropriate technical and organizational 
measures to ensure the AI system is used 
according to its accompanying instructions, 

 
Springer, Singapore, 2019, 305-323; R. Fanni, V.E. 
Steinkogler, G. Zampedri and J. Pierson, Enhancing 
human agency through redress in artificial intelligence 
systems, in AI and Society, vol. 38, 2023, 537-547; 
J.E.C. Torres, Exploring Article 14 of the EU AI 
Proposal: Accountability Challenges of the Human in 
the Loop When Supervising High-Risk AI Systems in 
Public Administration, 2022, available at SSRN: 
https://ssrn.com/abstract=4254940, 1-57, 30. 
6 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence, 2853-2854; T. 
Herrmann and S. Pfeiffer, Keeping the Organization in 
the Loop: A Socio-Technical Extension of Human-
Centered Artificial Intelligence, in AI and Society, vol. 
38, 2023, 523–1542, abstract (stating the “work done by 
humans and machines will become ever more 
interactive and integrated”); B. Shneiderman, Human-
Centered AI, Oxford University Press, 2022. 
7 Regulation (EU) No. 2024/1689 of the European 
Parliament and of the Council of 13 June 2024 laying 
down harmonised rules on artificial intelligence and 
amending Regulations (EC) No. 300/2008, (EU) No. 
167/2013, (EU) No. 168/2013, (EU) 2018/858, (EU) 
2018/1139 and (EU) 2019/2144 and Directives 
2014/90/EU, (EU) 2016/797 and (EU) 2020/1828 (AI 
Act)(2024) OJ L 1689 (AI Act), Article 14. 
8 AI Act, Article 14(3)(a). 
9 AI Act, Article 14(3)(b). 

including those related to human oversight. 
This paper seeks to explore the legal 

requirements for human oversight as set 
forward in the AI Act from a methodological 
perspective. It asks: What are the different 
types of legal requirements that govern human 
oversight, and how are they expressed across 
diverse regulatory forms such as text-based 
law, soft law, embedded law, and data-driven 
law? Who is legally and practically 
accountable for ensuring meaningful 
oversight, and how is this responsibility 
distributed across actors within the AI supply 
chain? Finally, how can these legal 
requirements be effectively operationalized 
throughout the AI system lifecycle—from 
design and development to evaluation, 
deployment, and eventual retirement? By 
examining how legal requirements for human 
oversight span from text-based rules to data-
driven mechanisms, how responsibility is 
distributed among actors, and how these 
obligations apply at different stages of the AI 
system lifecycle, this paper begins to 
formulate a concrete and practical method for 
understanding how human oversight can be 
meaningfully integrated into the development 
and operation of AI systems. 

2. Human oversight under the AI Act as 
design-based regulation  
The requirements of the AI Act oblige 

providers and deployers of AI to adopt a 
“human-oversight-by-design” approach when 
developing and deploying AI systems. 
Design-based regulation involves embedding 
regulatory standards directly into the design of 
products and systems from the outset of their 
development and throughout their lifecycle.10 
Broadly, this approach decentralizes the 
responsibility for setting standards, 
monitoring compliance, and enforcing 
regulations from state actors to private 
entities.11 Rooted in Lessig’s theoretical 
framework of regulation by code, it posits that 
computer code can be more effective than 
traditional law in controlling human behavior, 
as code imposes architectural restraints that 
proactively prevent certain actions, unlike 
laws that permit disobedience and rely on 
penalties as a reactive measure.12 This form of 

 
10 K. Yeung, ‘Hypernudge’: Big Data as a Mode of 
Regulation by Design in Information, in Communication 
& Society, vol. 20, 2017, 118-136, 120.  
11 Id.  
12 L. Lessig, Code and Other Laws of Cyberspace, Basic 
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regulation relies on the buy-in and expertise of 
technical professionals, who are responsible 
for designing systems that guide human 
behavior in alignment with regulatory goals.13  

Design-based regulation is highly seductive 
from the perspective of policy makers.14 
Rather than relying on abstract legal principles 
written in text-based form, formal rules can be 
integrated into the functioning of a system 
allowing for the seamless and automatic 
enforcement of law.15 However, there is a lack 
of legally oriented methodological approaches 
to operationalizing design-based regulations 
which may lead to potential regulatory 
failures. This gap also increases the risk that 
when law is embedded into technology, the 
transformation may lack transparency and fail 
to align with fundamental legal principles and 
rules.16  

The AI Act requires that human oversight 
and intervention are baked into system design, 
but it is unspecific about how precisely this 

 
Books, 1999, 26. 
13 K. Prifti, J. Morley, C. Novelli and L. Floridi, 
Regulation by Design: Features, Practices, Limitations, 
and Governance Implications, in Minds and Machines, 
vol. 34, 2024. 
14 D.K. Mulligan and K.A. Bamberger, Saving 
Governance-by-Design, in California Law Review, vol. 
106, 2018, 697, 701; K. Yeung, Towards an 
understanding of regulation by design, in R. 
Brownsword and K. Yeung (eds.), Regulating 
Technologies: Legal Futures, Regulatory Frames and 
Technological Fixes, Hart Publishing, 2008, 79-108, 80 
(stating “Although the attractiveness of many design-
based approaches lies in their promise of 100% 
effectiveness, I will identify a number of reasons why 
design- based solutions may fail, due largely to various 
unintended effects arising from their use.”). 
15 P. Wahlgren, From lex scripta to law 4.0 on 
legislation of the future, in Scandinavian Studies in 
Law: 50 years of Law and IT, vol. 65, 2018, 159–174, 
162-164.  
16 M. Hildebrandt, Data-Driven Prediction of Judgment. 
Law’s New Mode of Existence?, in OUP Collected 
Courses Volume EUI Summer-school, 2019, 1-27, 25-
26, available at SSRN: https://ssrn.com/abstract=3548 
504 accessed 6 december 2025 (explaining that “Legal 
Protection by Design” approaches seek to integrate 
“legal norms at the level of fundamental rights law in 
the research design and the architecture of data-driven 
systems (and environments)” and further explaining that 
“legal protection by design” is related but not equivalent 
with “legal by design” or “techno-regulation”); P. 
Wahlgren, From lex scripta to law 4.0 on legislation of 
the future, 164; L. Colonna, Complex normativity: 
Understanding the relationship between human 
oversight by design and standardization in the context 
of AI development and deployment, in E. Kosta, D. 
Hallinan, P. De Hert and S. Nusselder (eds.), Data 
Protection, Privacy and Artificial Intelligence: To 
Govern or to be Governed, That is the Question, Hart 
Publishing, 2025, 77-113.  

may be accomplished, providing broad 
discretion to responsible parties, allowing 
them to tailor their approaches to human 
oversight based on the specific contexts and 
risks associated with their AI systems. The 
overarching requirements are enshrined in 
black-letter law but there are a range of 
techniques that can be deployed to achieve the 
regulatory objectives of human oversight and 
intervention. These approaches might involve 
conducting thorough risk assessments, 
engaging with stakeholders, deploying socio-
technical standards and much more. In other 
words, the AI Act is performance-based 
regulation that is focused on regulating and 
steering those obligated under the law, rather 
than specifying the specific methods to 
achieve compliance with the human oversight 
and intervention requirements.17  

While a significant body of research 
focuses on Privacy by Design (PbD) and Data 
Protection by Design (DPbD), studies on 
HObD are more limited, as the AI Act only 
came into effect in June 2024.18 Even within 
the established fields of PbD and DPbD, there 
is a noticeable gap in research on 
methodological approaches that start from a 
legal perspective.19 Moreover, the 
examination of these requirements in specific 
high-risk social contexts, such as those 
outlined in Annex III of the AI Act—like 
higher education and employment—remains 
critically underexplored. This highlights the 
urgent need for scholarly attention on 
developing methods that address these gaps, 
particularly in relation to high-risk AI 
systems. 

 
 
 
 
 

 
17 C. Coglianese, The Limits of Performance-Based 
Regulation, in University of Michigan Journal of Law 
Reform, vol. 50, 2017, 525; C. Parker, The Open 
Corporation: Effective Self-regulation and Democracy, 
Cambridge, Cambridge University Press, 2002, 15; L. 
Colonna, Complex normativity, 90.  
18 But see M. Almada, Regulating Machine Learning by 
Design, in TechREG Chronicle, 2023, 3-8, 3, available 
at SSRN: https://ssrn.com/abstract=4367025 accessed 6 
December 2025; J. Laux, Institutionalised Distrust and 
Human Oversight of Artificial Intelligence, 2853; L. 
Colonna, Complex normativity, 77.  
19 D.W. Schartum, Making Privacy by Design 
Operative, in International Journal of Law and 
Information Technology, vol. 24, 2016, 151–175.  
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3. Towards a methodological approach to 

HoBD 
3.1. Identify legal requirements in written 

law and beyond  
As noted at the outset, legal requirements 

are increasingly shifting from a traditional 
text-based form towards more dynamic 
approaches, such as embedding regulatory 
standards directly into the design and 
operation of AI systems. This evolution 
reflects the growing need for regulatory 
frameworks that are adaptable to the complex, 
real-time nature of AI technologies, ensuring 
that compliance is built into the systems 
themselves rather than relying solely on 
external enforcement mechanisms. Set forth 
below is an approach for considering how 
legal requirements related to human oversight 
can be identified in both written law and 
beyond. It is based upon Wahlgren’s theory 
that identifies and categorizes legal rules and 
requirements found in text-based law, soft 
law, embedded law and data-driven law.20  

Lex Scripta (Law 1.0), is written legislation 
and known as black letter law.21 It 
encompasses rules presented in textual form.22 
Soft Law (Law 2.0) may function 
independently or complement traditional 
legislation.23 It includes non-binding 
instruments such as recommendations, codes 
of conduct and technical standards, often 
originating from non-state actors.24 Embedded 
regulations (Law 3.0) are directly 
implemented into the technology or system 
they govern and “have the power to determine 
how processes will operate.”25 Autonomous 
Regulatory Systems (Law 4.0) considers how 
“to develop regulative mechanisms with 
inbuilt dynamics” that can operate 
autonomously.26  

 

 
20 P. Wahlgren, From lex scripta to law 4.0 on 
legislation of the future, 159–174.  
21 Id. at 162-164. 
22 Id. at 160; see further I. Koivisto, R. Koulu, and S. 
Larsson, User Accounts: How Technological Concepts 
Permeate Public Law through the EU’s AI Act, in 
Maastricht Journal of European and Comparative Law, 
vol. 31, 2024, 412-432, 416 (discussing the material and 
non-material existence of law and concluding that law 
continues to be heavily text-driven). 
23 P. Wahlgren, From lex scripta to law 4.0 on 
legislation of the future, 162-164. 
24 Id. 
25 Id. at 163. 
26 Id. at 170. 

3.1.1. Law 1.0 – Black letter law  
Article 14(1) mandates that high-risk AI 

systems shall be “designed and developed” so 
that they can be “effectively overseen by 
natural persons during the period in which 
they are in use,” including with “appropriate 
human-machine interface tools.” Article 14(2) 
states that that human oversight should “aim 
to prevent or minimise the risks to health, 
safety or fundamental rights that may emerge 
when a high-risk AI system is used in 
accordance with its intended purpose or under 
conditions of reasonably foreseeable misuse.” 
Article 14(3) further establishes a risk-based, 
contextual approach to human oversight, 
specifying that the oversight measures must be 
proportionate to the risks, level of autonomy, 
and context in which the high-risk AI system 
is used. It explains providers can ensure 
human oversight by identifying and building 
oversight measures into the high-risk AI 
system before it is placed on the market or put 
into service, at least when this is technically 
feasible. Alternatively, providers may identify 
any appropriate measures that are to be 
implemented by the deployer. 

Article 14(4) sets forth several design 
measures that aim to give human overseers the 
ability to monitor and intervene in the AI’s 
decision-making.27 Prifti et. al. describe this 
regulatory technique as “design ad rem” 
meaning that the emphasis is on the “forward-
looking, constructionist role of design in the 
making of an artefact.”28 The features set out 
in Article 14(4) have the intended effect of 
allowing humans to monitor and intervene in 
the high-risk AI system’s decision-making.29 
It is also important to mention that there may 
be unintended regulative effects of these 
design choices in certain environments, 
something that Prifti et. al. call “design in 
re.”30 For example, Article 14 may require 
human oversight in situations where human 
oversight might actually be harmful, or 
possibly where AI is “better than humans.”31  

 
27 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence, 2855-2856.  
28 K. Prifti, J. Morley, C. Novelli and L. Floridi, 
Regulation by Design: Features, Practices, Limitations, 
and Governance Implications, in Minds and Machines, 
vol. 34, 2024. 
29 Id. 
30 Id. 
31 M. Almada, Human Intervention in Automated 
Decision-Making: Toward the Construction of 
Contestable Systems, in ICAIL ‘19: Proceedings of the 
Seventeenth International Conference on Artificial 
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Article 14(4) mandates providers to ensure 
that individuals assigned to human oversight 
of high-risk AI systems can: properly grasp 
the “relevant” capabilities and limitations of 
the system in view of detecting and addressing 
anomalies, dysfunctions and unexpected 
performance; maintain awareness of the 
potential for automated reliance on the 
system’s output (“automation bias”), 
especially when providing information or 
recommendations for decisions; correctly 
interpret the system’s output considering, for 
example, the interpretation tools and methods 
available; have the authority to decide not to 
use the high-risk AI system in specific 
situations or to disregard, override, or reverse 
its output; and possess the ability to intervene 
or stop the operation of the high-risk AI 
system through a designated mechanism like a 
“stop” button. While the specifications set 
forth in Article 14(4) may be characterized as 
“vague” they will no doubt be further 
specified in standards in alignment with the 
AI Act’s adherence to the New Approach, 
discussed more below.32 Article 14(5) sets 
forward specific measures for AI systems to 
be used for biometric identification.  

While Article 14 considers the role of 
human oversight measures before an AI is 
placed on the market, it further important to 
consider Article 26 of the AI Act as a closely 
connected provision which considers human 
oversight as a continuing obligation for users 
of high-risk AI.33 Article 26(2) requires 
deployers to ensure that humans tasked with 
oversight of high-risk AI systems shall have 
“the necessary competence, training and 
authority, as well as the necessary support.” 
This provision recognizes that effective 
human oversight has several preconditions, 
especially where it concerns a human’s 
capacity to interpret and manage the 
information provided by the system, to 
understand precisely how the AI works and to 
disagree with a decision reached by an AI.34 

 
Intelligence and Law, June 2019, 2–11, 6. 
32 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence, 2855-2856; 
Commission Implementing Decision of 22.5.2023 on a 
standardisation request to the European Committee for 
Standardisation and the European Committee for 
Electrotechnical Standardisation in support of Union 
policy on artificial intelligence Brussels, 22.5.2023 
C(2023) 3215 final. 
33 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence, 2855-2856. 
34 U. Agudo, K.G. Liberal, M. Arrese and H. Matute, 

Yet, Article 26 (3) potentially undercuts the 
main rule by providing deployers wide 
discretion to organize their “own resources 
and activities for the purpose of implementing 
the human oversight measures indicated by 
the provider.” 

3.1.2. Law 2.0 – Soft law 
Article 14 sets forth broad measures related 

to system design, aiming to empower human 
overseers in monitoring and intervening in AI 
decision-making. However, it does not 
provide concrete guidance about how these 
criteria should be operationalized. This is, of 
course, entirely consistent with the product-
safety approach to AI regulation taken by the 
EU which builds off the New Approach.35 The 
relationship between the Article 14 and 
standardization is intricate and interconnected, 
signifying an important level of interplay 
between law 1.0 and law 2.0.  

Recital 121 of the AI Act states that 
standardization “should play a key role to 
provide technical solutions to providers to 
ensure compliance with this Regulation, in 
line with the state of the art, to promote 
innovation as well as competitiveness and 
growth in the single market.” Under the AI 
Act, high-risk AI will be presumed to be in 
conformity with the requirements set forward 
in Articles 8-15, where those requirements are 
covered by harmonized standards or common 
technical specifications and a technology 
provider follows them.36 In May 2023, the 
European Commission formally submitted a 
request to the European Standards 
Organizations (ESOs) to develop harmonized 
standards on human oversight of AI systems 
to ensure their availability when the AI Act 
comes into force.37  

Standards concerning human oversight will 
involve a relatively new type of standard, 
namely one that extends beyond traditional 

 
The Impact of AI Errors in a Human-in-the-Loop, in 
Cognitive Research: Principles and Implications, vol. 9, 
2024, 1-16, 2.  
35 See M. Almada and N. Petit, The EU AI Act: Between 
the Rock of Product Safety and the Hard Place of 
Fundamental Rights, in Common Market Law Review, 
vol. 62, 2025, 85. 
36 AI Act, Article 40. 
37 Commission Implementing Decision of 22.5.2023 on 
a standardisation request to the European Committee for 
Standardisation and the European Committee for 
Electrotechnical Standardisation in support of Union 
policy on artificial intelligence Brussels, 22.5.2023 
C(2023) 3215 final.  
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technical considerations to encompass 
fundamental rights, democratic values, and 
social principles.38 That is, socio-technical 
standards go beyond reviewing the state of the 
art, considering the broader socio-technical 
realities of AI development and deployment.39 
Unlike black letter law which is enforced 
through legal mechanisms, such as courts and 
regulatory bodies, with penalties for non-
compliance, implementation of socio-
technical standards is not mandatory.40  

On one hand, socio technical standards can 
be seen to reflect a more dynamic and 
adaptable approach to regulation than 
traditional black letter law which rely on “buy 
in” and expertise obtained from private 
actors.41 They can also be adapted more 
readily to changing circumstances, allowing 
for iterative development, and updating to 
address evolving ethical and social concerns 
in the rapidly changing technological 
landscape. Högberg also makes the important 
point that they can “be regarded as bridges to 
‘mundane governance’, in which policy comes 
alive in everyday practices of people, 
organizations, and things (internal citation 
removed).”42 Despite the potential for socio-
technical standards to help close the so-called 
“gap” between law and technology and “to 
facilitate cooperation between different actors 
and contexts,”43 their deployment is as a 
regulatory tool is criticized for numerous 
reasons44 such as a lack democratic 
legitimacy.45  

3.1.3. Law 3.0 – Embedded law 
Article 14(1) of the AI Act requires that 

human oversight measures should be 
“identified” and (if possible) “built” into the 
AI system by the provider (i.e. developer) 

 
38 L. Colonna, Complex normativity, 83. 
39 Id. 
40 But see further Public.Resource.Org, Inc. and Right to 
Know CLG v European Commission, Judgment of the 
Court (Grand Chamber) of 5 March 2024, 
ECLI:EU:C:2024:201 (on the binding nature of 
harmonized standards). 
41 Id. 
42 C. Högberg, Stabilizing Translucencies: Governing 
AI Transparency by Standardization, in Big Data & 
Society, vol. 11, 2024, 1-14, 3.  
43 Id. 
44 Id.  
45 Id. (stating”… standardization should be 
acknowledged as a complex sociotechnical process of 
high value for specificity and interoperability, but with 
limited capacity to safeguard important ethical 
values.).” 

before a high-risk AI system is placed on the 
market or put into service.” The binding legal 
obligation that AI systems are proactively 
designed to support human agency and 
oversight set forth in Article 14, as noted 
above, represents Law 1.0. However, it calls 
for Law 3.0, i.e., the technical embedment of 
human agency and oversight into system 
design from the outset of its development. The 
explicit call for “stop buttons” is a text-book 
example of an embedded law insofar as it 
represents a proactive measure to ensure 
compliance with human oversight (i.e. shape 
human behavior) which is incorporated 
directly into the design or operation of the AI 
system (i.e. through architectural 
constraints).46 

Article 14 contains broad legal 
requirements written in textual form. Yet, it 
calls for providers and users to translate 
Article 14 into technical solutions that are 
embedded into system design.47 Here, it is 
critical to observe that providers and users 
must, first, interpret the legal requirements 
and, second, select technical means to 
comply.48 During this process, they will likely 
face constraints because programming 
languages are much more rigid than natural 
languages, especially legal language which is 
intentionally written with an “open texture.”49 

According to Article 14, human oversight 
measures must be built into system design. 
While the broad principles of how human 
oversight should be implemented are 
determined by the legislation, the way that 
these principles are implemented on the 
ground will depend on how they are 
interpreted in a specific context. Considerable 
discretion is afforded to technology providers 

 
46 See further L. Lessig, Code: Version 2.0, Basic 
Books, 2006.  
47 L. Colonna, Complex normativity, cit., 90-91. 
48 M. Almada, Regulation by Design and the 
Governance of Technological Futures, in European 
Journal of Risk Regulation, 2023, 1-13, 3-4; see also 
A.E. Waldman, Outsourcing Privacy, in Notre Dame 
Law Review Reflection, vol. 96, 2021, 194, 203.  
49 Id.; K. Prifti, J. Morley, C. Novelli and L. Floridi, 
Regulation by Design: Features, Practices, Limitations, 
and Governance Implications, in Minds and Machines, 
vol. 34, 2024; R. Kennedy, Rules as Code and the Rule 
of Law: Ensuring Effective Judicial Review of 
Administration by Software, Law, in Innovation and 
Technology, vol. 16, 2024, 170-193; H.L.A. Hart, The 
Concept of Law, 2d ed., Oxford, Oxford University 
Press, 1994, 12–13, 123, 126–29; see further L. 
Colonna, Reflections on the Use of AI in the Legal 
Domain, in Law and Business Journal, vol. 1, 2021, 1-
10, 4.  
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where it concerns matters such as 
appropriateness and cost. Furthermore, after 
choosing an appropriate human oversight 
measure, the technology provider, or more 
appropriately the software developers and 
engineers working for the technology 
provider, will themselves determine how 
human oversight requirements should be 
reflected in software architectures as well as 
the actual programing of the system.50 
Technology providers may opt to follow 
standards on human oversight (law 2.0) but 
this not a requirement under the written law, 
although highly advantageous given the 
presumption of conformity provided for in the 
law.  

3.1.4. Law 4.0 – Data-driven law  
Law 4.0 may play a crucial role in 

supporting human oversight of AI systems by 
providing tools, frameworks, and technologies 
that enhance transparency, accountability, and 
decision-making. In Laux’s work on human 
oversight, he makes the key observation that 
“human oversight may be augmented by AI” 
and that “(s)ome form of hybrid intelligence 
may be necessary for effective AI oversight, 
given the foreseeable challenges to human 
competence when auditing complex AI 
systems.”51 For example, he discusses that the 
implementation of code-driven law allows for 
the creation of transparent systems where the 
logic and decision-making processes of AI are 
explicitly defined in the code, enhancing 
accountability and facilitating easier auditing 
by humans.52  

In addition to using AI to support 
explainability and interpretability, AI can also 
be used to continuously monitor and audit the 
performance of AI models in real-time, 
enabling timely intervention by human 
overseers when there is unusual behavior.53 AI 

 
50 M. Almada, Regulating Machine Learning by Design, 
3. 
51 J. Laux, Institutionalised Distrust and Human 
Oversight of Artificial Intelligence, 2856. 
52 Id. 
53 S. Dambe, S. Gochhait and S. Ray, The Role of 
Artificial Intelligence in Enhancing Cybersecurity and 
Internal Audit, 2023 3rd International Conference on 
Advancement in Electronics & Communication 
Engineering (AECE), Ghaziabad, India, 2023, 88-93; 
see also S. J. Griffith, The Question Concerning 
Technology in Compliance, in Brooklyn Journal of 
Corporate, Financial & Commercial Law, vol. 11, 
2016, 25, 27–28 (explaining, “Although technology is 
used in many compliance functions – from automated 
internal hotlines to computer-based training modules –

can also support user-friendly interfaces that 
facilitate human understanding and interaction 
with AI systems by, for example, relying on 
visualization tools to present relevant 
information, model outputs, and system 
performance metrics in a comprehensible 
manner.54 This may allow a human to adjust 
or even override the system. Ultimately, and 
somewhat paradoxically, Law 4.0 may use AI 
itself to ensure an AI’s compliance with the 
requirements of Article 14, potentially 
allowing humans to focus on higher-level 
ethical and contextual considerations.  

3.2. Identify responsible actors as well as the 
relations between them 

As noted above, meaningful human control 
over AI systems is context dependent, 
requiring an understanding of the relevant 
human agents as well as the relations between 
them.55 Therefore, after understanding how 
human oversight requirements are represented 
in written law, soft law, embedded law, and 
data-driven law, it is next necessary to analyze 
the specific roles and responsibilities of key 
stakeholders within this regulatory 
framework, particularly focusing on the 
relational aspects of legal obligations. The 
objective here is to clarify who holds 
responsibility for human oversight, precisely 
what their obligations entail under the AI Act 
and how relational obligations emerge within 
the regulations.  

3.2.1. Technology providers 
First, it is necessary to identify the 

technology provider(s) of AI since the AI Act 
assigns providers the primary responsibility 
for human oversight. Under Article 3(3) a 
provider is defined as “a natural or legal 
person, public authority, agency or other body 
that develops an AI system or a general-
purpose AI model or that has an AI system or 
a general-purpose AI model developed and 

 
perhaps the most advanced application of technology to 
compliance is through the monitoring, auditing, and 
testing function. (internal citation removed).”). 
54 J. Hong, R. Maciejewski, A. Trubuil and T. Isenberg, 
Visualizing and Comparing Machine Learning 
Predictions to Improve Human-AI Teaming on the 
Example of Cell Lineage, in IEEE Transactions on 
Visualization and Computer Graphics, vol. 30, no. 4, 
2024, 1956-1969.  
55 F. Santoni de Sio and J. van den Hoven, Meaningful 
Human Control over Autonomous Systems: A 
Philosophical Account, in Frontiers in Robotics and AI, 
vol. 5, 2018. 
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places it on the market or puts the AI system 
into service under its own name or trademark, 
whether for payment or free of charge.” This 
broad definition encompasses various entities 
involved in the creation and 
commercialization of AI systems, requiring a 
deeper understanding of which specific actors 
fall within the scope of a provider under the 
AI Act. 

From this definition it is clear that a 
provider may constitute the entity that directly 
creates the AI system but also any 
organization that commissions its 
development and assumes responsibility for 
its deployment and commercialization under 
its own name. This might include, for 
example, a company that contracts a third-
party to design or develop an AI system using 
the company’s data, materials, or proprietary 
algorithms. Even if the actual development is 
carried out by the third party, the entity that 
markets or deploys the system under its own 
name would be regarded as the provider, 
bearing the legal responsibilities for 
compliance and human oversight under the AI 
Act. 

Additionally, the AI Act extends its 
territorial scope to entities outside of the EU 
that develop or use AI systems whose outputs 
are used within the EU, even if the system 
itself is not placed on the EU market.56 Recital 
22 highlights that a provider or deployer 
located outside the EU could still be subject to 
the AI Act if their AI system processes data 
from the EU and the output is intended for use 
in the EU. Here, it is interesting to observe 
that the binding text does not refer to 
“intention” while the non-binding recital does 
which creates confusion over the scope of the 
provision. That is, there is an ambiguity 
concerning whether the mere use of an AI 
system’s output within the EU triggers 
compliance obligations, or whether a more 
deliberate connection, such as targeting EU 
markets or users, is required. 

It is further necessary to recognize that a 
provider’s obligations under the AI Act are 
not limited to the development of a new AI 
system. Instead, significantly modifying an 
existing system may also suffice to qualify as 
a provider within the meaning of the AI Act, 
at least where the AI system constitutes a 
high-risk system after the modification.57 

 
56 AI Act, Article 2(1)(c). 
57 AI Act, Article 25(1)(c). 

Substantial modification is explicitly defined 
in the law.58  

Even if an entity does not qualify as a 
provider in the strict legal sense, it remains 
important to consider other entities within the 
supply chain, as they may play a role in 
ensuring that human oversight requirements 
are fulfilled. As will be explain in more detail 
below, AI development often involves 
multiple contributors, including designers, 
developers, integrators, and data suppliers, 
raising questions about which actors bear 
responsibility for integrating human oversight 
into an AI system. This is particularly 
important as oversight and compliance must 
be factored into the design from the earliest 
stages of development. For example, without 
incorporating human-computer interfaces or 
stop buttons into AI from the outset of their 
development, it would be challenging to 
maintain sufficient human control over 
automated decisions further downstream. 
Given the modular and distributed nature of 
AI creation, responsibility for oversight may 
need to extend beyond the primary provider to 
include other contributors, such as those 
offering essential services like data processing 
or backend support. Therefore, it is critical to 
carefully observe and map these relationships 
to ensure clear accountability across the entire 
development process.  

3.2.2. Deployers 
It is further necessary to identify the 

deployer(s) of the AI system(s) under the AI 
Act as they play a crucial role in ensuring 
human oversight. Deployers are distinct from 
providers, as they focus on the application of 
AI systems rather than their creation, yet they 
bear important responsibilities, particularly for 
human oversight. Article 3(4) defines a 
deployer as “a natural or legal person, public 
authority, agency, or other body using an AI 
system under its authority, except where the 
AI system is used in a personal non-
professional activity.” Under this definition, 
deployers are entities responsible for the real-

 
58 AI Act, Article 3(23)(23)(“substantial modification” 
means a change to an AI system after its placing on the 
market or putting into service which is not foreseen or 
planned in the initial conformity assessment carried out 
by the provider and as a result of which the compliance 
of the AI system with the requirements set out in 
Chapter III, Section 2 is affected or results in a 
modification to the intended purpose for which the AI 
system has been assessed).  
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world use and implementation of high-risk AI 
systems.59 They play a critical role in ensuring 
the safety of AI as well as safeguarding 
fundamental rights by monitoring the specific 
contexts in which these systems are applied, 
identifying risks that may not have been 
anticipated during development.  

The AI Act further stipulates that deployers 
can become providers under certain 
conditions. For example, a deployer assumes 
the obligations of a provider if they modify a 
high-risk AI system, rebrand it under their 
own name or trademark, or change its 
intended purpose in a way that increases its 
risk level.60 This ensures that entities making 
significant alterations to an AI system are held 
accountable for the associated risks and 
compliance requirements. 

An organization can simultaneously act as 
both a provider and a deployer, adding 
complexity to the implementation of human 
oversight requirements.61 For instance, an 
entity may develop AI systems in-house for 
their own use. A bank, for example, might 
create its own credit risk AI system and 
subsequently deploy it for internal operations. 
In this case, the bank assumes the dual role of 
provider, responsible for the system’s 
development and compliance, and deployer, 
accountable for its safe and effective use. This 
overlap complicates the clear delineation of 
oversight responsibilities, as the organization 
must ensure robust human oversight 
mechanisms while managing both design and 
operational phases. Compliance becomes even 
more complex when considering laws like the 
General Data Protection Regulation (GDPR). 
Entities may take on multiple responsibilities, 
such as acting as data controllers, providers, 
and users, requiring them to “wear many 
hats.”62 These overlapping roles impose a 
significant compliance burden and create 
potential conflicts of interest that must be 

 
59 AI Act, Recital 93 (explaining that deployers 
“Deployers are best placed to understand how the high-
risk AI system will be used concretely and can therefore 
identify potential significant risks that were not foreseen 
in the development phase, due to a more precise 
knowledge of the context of use, the persons or groups 
of persons likely to be affected, including vulnerable 
groups.”).  
60 AI Act, Article 25(1). 
61 AI Act, Recital 83 AI Act. 
62 L. Colonna, The AI Act’s research exemption: A 
mechanism for regulatory arbitrage?, in A. Moberg and 
E. Gill-Pedro (eds.), The Yearbook of Socio-Economic 
Constitutions: Law and the Governance of Artificial 
Intelligence, Springer, 2023, 51-93, 75. 

carefully navigated to uphold trust and 
confidence in both the regulatory framework 
and the AI systems they implement. 63 

To fully understand the legal concept of the 
“deployer,” it is also essential to consider the 
role of the “natural person to whom human 
oversight has been assigned.”64 This 
individual is tasked “to make informed 
decisions if, when and how to intervene in 
order to avoid negative consequences or risks, 
or stop the system if it does not perform as 
intended.”65 This role highlights the complex 
interplay between individual accountability 
and organizational responsibility, requiring 
clear structures, resources, and support to 
ensure that oversight can be exercised 
effectively and that any necessary 
interventions are timely and appropriate.66 
Furthermore, as Herrmann and Pfeiffer 
emphasize, the interplay between humans and 
technology is inherently embedded within 
organizational contexts, highlighting the need 
for institutional perspectives in framing 
oversight responsibilities.67 

3.2.3. End-users 
It is further essential to identify the 

individuals or groups impacted by AI systems, 
collectively referred to as “end-users,” even if 
the AI Act only uses this term once.68 
Broadly, this category includes anyone who 
interacts with or is influenced by a particular 

 
63 Id. at 74-75. 
64 AI Act, Article 14(4). 
65 AI Act, Recital 73. 
66 A. Kiseleva, Comments on the EU proposal for the 
Artificial Intelligence Act, 2021, 1–8, 3 available at 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=39
49585, accessed 20 May 2025 (stating, “It seems that 
the concept of the ‘user’ suggested in the proposed 
regulation has a dual character and applies both to 
organizations applying AI systems and natural persons 
doing so inside the organization. In this case, the roles 
and obligations of these subjects have to be clearly 
distinguished. Otherwise, their proper accountability 
can be difficult to ensure (internal citation omitted);” 
67 T. Herrmann and S. Pfeiffer, Keeping the 
Organization in the Loop, 1523 (emphasizing 
institutional perspectives and arguing that the binary of 
“human and technology” does not consider “the use of 
technology and the decisions generated in this interplay 
of humans and technology are embedded in human 
organizations.”); see also I. Koivisto, R. Koulu and S. 
Larsson, User Accounts: How Technological Concepts 
Permeate Public Law through the EU’s AI Act, in 
Maastricht Journal of European and Comparative Law, 
31, 2024, 412-432, 431(arguing “the concept of a ‘user-
deployer’ restructures and potentially obscures the 
relationship between the public authority and the private 
entity.”). 
68 AI Act, Annex XIII(g). 
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AI system, either directly or indirectly. By 
identifying end-users, oversight mechanisms 
can be tailored to the specific contexts and 
risks associated with the system’s deployment, 
ensuring proportional and context-sensitive 
safeguards. End-users directly interact with AI 
systems and are among the primary 
individuals affected by their outputs, making 
them critical to the feedback loop necessary 
for detecting and mitigating risks.  

The AI Act also introduces the term 
“affected persons,” who are granted the right 
to file complaints with competent authorities 
if they believe an AI system has violated the 
Act in relation to them, although this phrase is 
not defined.69 These individuals must also 
have access to judicial remedies, including the 
ability to appeal decisions made by authorities 
before a court. Furthermore, affected persons 
will have the right to be informed when a 
deployer uses a high-risk AI system to make 
decisions that impact them,70 along with a 
clear right to obtain explanations for decisions 
made by such systems that affect their 
fundamental rights. 71 

The AI Act further refers to “natural 
persons or groups of persons” as well as 
“vulnerable persons” and “groups of 
vulnerable persons.”72 However, the absence 
of clear definitions for these terms raises 
uncertainty regarding the scope and 
application of the AI Act to these individuals 
or groups.73 This lack of clarity makes it 
challenging to determine which persons or 
communities require specific protections 
under the Act and how providers and 
deployers are expected to address their unique 
needs and vulnerabilities, potentially 
complicating compliance and enforcement 
efforts.74 Nevertheless, these references 
highlight the Act’s ambition to address the 
varied impacts of AI systems across different 
segments of society. 

 
69 AI Act, Article 85. 
70 AI Act, Article 29(11); see also AI Act, Article 52; 
see further Alex Engler, Key Enforcement Issues of the 
AI Act Should Lead EU Trilogue Debate, in Brookings 
Institute, 2023, available at www.brookings.edu/articl 
es/key-enforcement-issues-of-the-ai-act-should-lead-eu-
trilogue-debate/ accessed 6 December 2025.  
71 AI Act, Article 86. 
72 See e.g. AI Act, Article 5(1)(c). 
73 L. Nikiforov, Groups of Persons in the Proposed AI 
Act Amendments, in European Journal of Risk 
Regulation, vol. 15 n. 3, 2024, 757-771.  
74 Id. 

3.2.4. Regulators 
The fourth group to consider is government 

and regulatory bodies, particularly in their 
roles of setting, monitoring, and enforcing 
rules related to human oversight under the AI 
Act.75 The AI Act establishes a complex, 
multilayered governance framework that 
blends new institutional structures at both the 
EU and national levels with the active 
participation of both public and private actors. 
This approach to governance relies on a 
collaborative ecosystem where various 
stakeholders contribute to the development, 
implementation, and oversight of the Act’s 
provisions.  

At the EU level, the governance of the AI 
Act involves an array of institutions and 
bodies, each playing a distinct role in ensuring 
the Act’s implementation and oversight. The 
European Commission serves as the central 
authority, guiding policy and legislative 
alignment across Member States. The 
European Data Protection Supervisor (EDPS) 
contributes expertise on privacy and data 
protection, ensuring that AI systems adhere to 
GDPR standards. European standardization 
organizations, such as the European 
Committee for Standardization (CEN) and 
European Committee for Electrotechnical 
Standardization (CENELEC), play a critical 
role in developing harmonized standards that 
translate the AI Act’s requirements into 
technical specifications. The EU AI Board, 
comprising representatives from Member 
States, ensures coherent application of the Act 
across the Union, while the AI Advisory 
Forum provides a platform for dialogue and 
input from stakeholders, including industry, 
civil society, and academia. The Scientific 
Panel of Independent Experts offers evidence-
based guidance to inform regulatory decisions, 
and EU AI testing support structures facilitate 
the evaluation and certification of AI systems 
to ensure compliance with the AI Act’s 
stringent requirements 

At the Member State level, a range of 
institutions and authorities work together to 
implement and enforce the provisions of the 
AI Act within their jurisdictions. Notified 
bodies play a central role in assessing and 
certifying the conformity of high-risk AI 

 
75 These categories build off the work set forward here: 
N.A. Smuha, Trustworthy Artificial Intelligence in 
Education: Pitfalls and Pathways, 2020, 1-26, 7-8, 
available at https://papers.ssrn.com/sol3/papers.cfm?abs 
tract_id=3742421 accessed 6 December 2025.  
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systems with the Act’s requirements, ensuring 
compliance with safety and performance 
standards. Market surveillance authorities are 
tasked with monitoring and enforcing 
compliance, particularly in detecting and 
addressing non-conformities in the market. 
Notifying authorities oversee the designation 
and functioning of notified bodies, ensuring 
they meet the necessary competence and 
impartiality standards. National authorities 
tasked with protecting fundamental rights, 
such as Data Protection Authorities (DPAs), 
are responsible for safeguarding privacy and 
other fundamental rights impacted by AI 
systems, working closely with other entities to 
address potential violations. Judicial 
authorities or independent administrative 
bodies provide mechanisms for adjudicating 
disputes and appeals, ensuring accountability 
and redress. Additionally, law enforcement 
and civil protection authorities may engage 
with AI systems in operational contexts, such 
as crime prevention or disaster response, 
raising unique regulatory and oversight 
considerations. 

3.3. Distributed responsibility  
The final step in the methodological 

approach focuses on identifying and analyzing 
the legal rules applicable at each stage of the 
AI system lifecycle—design, development, 
evaluation, operation, and retirement—and 
determining which actors are subject to these 
obligations.76 Here it is necessary to consider 
how different legal requirements for human 
oversight attach to different stakeholders at 
each stage of the AI system lifecycle, 
understanding how legal responsibility can be 
distributed to the various stakeholders defined 
above. This approach acknowledges that AI 
systems are often developed in a distributed 
manner, with separate entities—whether 
within the same organization or across 
different ones—contributing to various 
components; for instance, one team or 
company may handle data collection, another 
may focus on analysis and model 
development, and a third may be responsible 
for marketing and deploying the system 
globally.77 Swaminathan explains that “AI 

 
76 L. Floridi, M. Holweg et. al., capAI - A Procedure for 
Conducting Conformity Assessment of AI Systems in 
Line with the EU Artificial Intelligence Act, 2022, 1-83, 
33, available at SSRN: https://ssrn.com/abstract=406409 
1 accessed 6 December 2025.  
77 N. Swaminathan and D. Danks, Governing Ethical 

efforts often occur in a distributed manner, as 
different entities have different expertise and 
capabilities,” and this is facilitated through 
“functional modules, or distinct units within 
an AI project each focusing on a specific 
aspect of development,” which allow for the 
effective distribution of tasks.78 Through 
viewing responsibility in a distributed way, it 
becomes more possible to ensure that ethical 
and legal responsibilities “do not slip through 
the organizational cracks.”79 This may occur 
when, for example, the testing team denies 
liability for AI biases by claiming they didn’t 
develop the technology, while the model 
developers argue their duty was only to build 
a functional system, leaving no one fully 
accountable for discriminatory outcomes.80 

It is important to recognize that there are 
various other ways to divide or decompose 
“the lifecycle of an AI system into modular 
elements.”81 For example, Swaminathan and 
Danks propose the following steps in the AI 
lifecycle: data collection and preparation; 
model development; testing; cybersecurity 
integration; deployment; monitoring and 
maintenance.82 These steps could even be 
reduced into model development, testing, and 
cybersecurity, where the model development 
team designs the AI model per specifications, 
the testing unit evaluates its performance and 
functionality, and the cybersecurity unit 
protects it from threats and attacks.83 
Jafarzadeh et. al. further suggest the following 
stages: business understanding; data 
understanding; data preparation; modeling; 
evaluation; and deployment.84  

The Cross-Industry Standard Process for 
Data Mining (CRISP-DM) framework has 
long served as a foundational methodology for 
guiding data science and AI projects, offering 
a structured, iterative approach through its six 
phases—business understanding, data 
understanding, data preparation, modeling, 
evaluation, and deployment—that ensures 

 
Gaps in Distributed AI Development, in Digital Society, 
vol. 3 n. 7, 2024.  
78 Id. 
79 Id. 
80 Id. 
81 Id. 
82 Id. 
83 Id. 
84 P. Jafarzadeh, T. Vähämäki, P. Nevalainen, A. 
Tuomisto and J. Heikkonen, Supporting SME 
Companies in Mapping out AI Potential: A Finnish AI 
Development Case, in The Journal of Technology 
Transfer, vol. 50, 2024, 1016–1035.  
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systematic problem-solving and effective 
model development across diverse 
industries.85 More recently, the Team Data 
Science Process (TDSP) includes five 
lifecycle steps that occur iteratively in data 
science projects: business understanding; data 
acquisition and understanding; modeling; 
deployment; stakeholder/customer 
acceptance.86 Likewise, the US Government, 
in its “AI Guide for Government” suggests the 
AI development process consists of the design 
stage, where the problem is defined, 
objectives are established, and data is gathered 
and prepared; the development stage, which 
focuses on model training, iterative 
refinement, and evaluation; and the 
deployment stage, where the model is 
implemented in a production environment and 
continuously monitored to ensure performance 
and alignment with objectives.87 

 
Regardless of the precise steps selected 

within an AI lifecycle, the key idea is to 
acknowledge that modern AI initiatives are 
typically carried out in a modular fashion, 
generally in an attempt to enhance efficiency 
and effectiveness across functional areas by 
enabling streamlined workflows, optimized 
resource use, and improved overall 
performance.88 It is also crucial to understand 
that the process is seldom straightforward, as 
the boundaries between functional modules 
can be ambiguous, and later stages may 
require revisiting and revising earlier 
decisions.89 In this way, the approach taken 
herein is offered as an approximation, 
recognizing the iterative, flexible nature of AI 
development, where modules may overlap, 

 
85 C. Shearer, The CRISP-DM Model: The New 
Blueprint for Data Mining, in Journal of Data 
Warehousing, vol. 5, 2000, 13-22.  
86 Microsoft Corporation, Team Data Science Process 
Documentation, 2020, available at https://docs.microsof 
t.com/en-us/azure/machine-learning/team-data-science-
process, accessed 28 April 2020. 
87 An official website of the United States Government, 
It Modernization Centers of Excellence, US 
Government, available at https://coe.gsa.gov/coe/ai-
guide-for-government/understanding-managing-ai-
lifecycle/, accessed 6 December 2025; see also L. M. 
Amugongo, A. Kriebitz, A. Boch and C. Lütge, 
Operationalising AI Ethics through the Agile Software 
Development Lifecycle: A Case Study of AI-enabled 
Mobile Health Applications, in AI Ethics, vol. 5, 2023, 
227–244. 
88 N. Swaminathan and D. Danks, Governing Ethical 
Gaps in Distributed AI Development, in Digital Society, 
vol. 3 no. 7, 2024. 
89 Id. 

interact dynamically, and evolve in response 
to new challenges and insights throughout the 
system’s lifecycle. 

As noted above, this methodological 
approach suggests the following stages in the 
AI lifecycle: design, development, evaluation, 
operation, and retirement developed by 
Luciano Floridi et al.90 Set forth below is a 
description of each stage, along with a brief 
consideration of how these phases may trigger 
distinct legal obligations related to ensuring 
effective human oversight under the AI Act. 
While each stage warrants a deeper analysis in 
practice, the aim here is to provide an 
overview of how this methodological 
framework could be applied within a specific 
context such as the deployment of high-risk 
AI within education or healthcare.  

3.3.1. Design stage 
The design stage involves defining the 

model, data, and variables to address the 
targeted problem, and under laws like the AI 
Act, this phase carries significant legal 
responsibilities for ensuring human oversight 
is embedded from the outset.91 Designers must 
implement mechanisms that allow human 
operators to understand and influence the 
system’s functioning, ensuring that the AI 
system’s design does not lead to unintended 
harm. This includes, for example, 
incorporating value-sensitive design principles 
that align AI systems with ethical and legal 
standards, compelling designers to consider 
the broader societal, group, and individual 
impacts of the technology.92 For example, 
incorporating explainability constraints into 
the model-building process and simplifying 
complex algorithms into more interpretable 
forms are widely regarded as critical during 
the design phase to promote transparency and 
uphold accountability by human overseers.93 

3.3.2. Development stage 
In the development stage, processes such 

as data sourcing, cleansing, analysis, and 
model training, validation, and tuning are 
carried out.94 Thorough documentation of data 

 
90 L. Floridi, M. Holweg et. al., capAI, cit., 33. 
91 Id. 
92 D.R. Amariles and P.M. Baquero, Promises and 
Limits of Law for a Human-centric Artificial 
Intelligence, in Computer Law & Security Review, vol. 
48, 105795, 2023, 1-10, 3. 
93 Id. 
94 L. Floridi, M. Holweg et. al., capAI, cit., 33.  
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handling practices and model adjustments is 
crucial for ensuring transparency and 
traceability, empowering human operators to 
comprehend the decision-making process, 
identify potential biases or errors, and 
intervene effectively when necessary.95 
Additionally, the AI Act requires the 
implementation of technical measures and 
organizational measures that allow for human 
monitoring of the AI system’s performance 
during development, ensuring that risks are 
identified and mitigated before deployment. 
For example, AI systems should undergo bias 
audits, ensuring they are tested on diverse 
datasets to identify and mitigate 
discriminatory outcomes and ensure fair 
performance across demographic groups.96 

3.3.3. Evaluation stage 
During the evaluation stage, datasets and 

models are analyzed against a testing dataset 
to assess performance metrics like robustness 
and fairness.97 The evaluation stage focuses on 
validating the model’s performance, 
robustness, and adherence to ethical and legal 
standards, including those related to human 
oversight. This phase is critical for assessing 
how well the AI system operates under 
various conditions. It involves not only 
identifying and addressing potential 
vulnerabilities or limitations in the model but 
also verifying that the system aligns with 
fairness, transparency, and accountability 
principles.98 

3.3.4. Operation stage 
In the operation stage, the system is 

implemented with ongoing monitoring and 
updates.99 Deployers must actively monitor 
the AI system’s real-world performance to 
detect errors, biases, or unintended 
consequences that may arise over time, 

 
95 A. D. Selbst, An Institutional View of Algorithmic 
Impact Assessments, in Harvard Journal of Law and 
Technology, vol. 35, 2021, 117-191, 184-188.  
96 J. Buolamwini and T. Gebru, Gender Shades: 
Intersectional Accuracy Disparities in Commercial 
Gender Classification, in Conference on Fairness, 
Accountability and Transparency. Proceedings of 
Machine Learning Research, vol. 81, 2018, 77–91.  
97 L. Floridi, M. Holweg et. al., capAI, cit., 33. 
98 M. G. Hanna, L. Pantanowitz, B. Jackson, O. Palmer, 
S. Visweswaran, J. Pantanowitz, M. Deebajah, and H. 
H. Rashidi, Ethical and Bias Considerations in 
Artificial Intelligence/Machine Learning, in Modern 
Pathology, vol. 38, 2025,100686, 1-13, 8.  
99 L. Floridi, M. Holweg et. al., capAI, 33. 

potentially through interactive interfaces.100 
This includes tracking the system’s 
performance to verify it consistently delivers 
accurate and fair outcomes, detecting data 
drift— discrepancies between the data used to 
train a model and the data encountered during 
its real-world deployment that may affect the 
model’s accuracy—and addressing model 
decay, where performance degrades due to 
evolving real-world conditions.101  

3.3.5. Retirement stage 
Finally, the retirement stage focuses on 

assessing deactivation risks and managing 
residual data.102 Providers must, for example, 
ensure that deactivation does not lead to 
unintended consequences, such as the loss of 
critical functionalities or dependencies on 
other systems that could cause operational 
disruptions. Human oversight is essential in 
evaluating the safe withdrawal of the AI 
system, including assessing the potential 
impacts on users and stakeholders. Human 
operators are responsible for ensuring that 
data is securely handled, anonymized, or 
deleted in compliance with data protection 
laws, and that any residual effects of the AI 
system, such as lingering biases in related 
datasets or models, are appropriately 
mitigated.103  
 

 
 

100 A. D Selbst and S. Barocas, The Intuitive Appeal of 
Explainable Machines, in Fordham Law Review, vol. 
87, 2018, 1085.  
101 B. Sahiner, W. Chen, R. K. Samala and N. Petrick, 
Data Drift in Medical Machine Learning: Implications 
and Potential Remedies, in British Journal of 
Radiology, vol. 96, no. 1, 2023, 20220878. 
102 L. Floridi, M. Holweg et. al., capAI, 33. 
103 For more on the thorny issue of data deletion in the 
context of machine learning see L. Colonna and T. 
Oechtering, The Right to Be Forgotten Meets Machine 
Learning: Evaluating the Legal Feasibility of 
Unlearning Methods, in A. Aliu (ed.), Artificial 
lntelligence and Rule of Law: The Age of Legal Tech 
and Digital Governance in a Fractured Digital World, 
Palgrave Macmillan, Cham, 2025, 131-170. 
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Figure 1 illustrates a methodological approach for 
implementing the legal requirements for human 
oversight under the AI Act by mapping how dif-
ferent types of AI regulation (text-based law, soft 
law, embedded law, and data-driven law) intersect 
with key stakeholders (technology providers, de-
ployers, regulatory bodies, and end-users) across 
the AI system lifecycle from design to retirement. 

4. Conclusion  
Much like Data Protection by Design, the 

idea behind Article 14 is to embed human 
oversight mechanisms into high-risk AI 
systems in the earlier stages of system design, 
training, and testing to support effective 
human oversight when the system becomes 
operational.104 In other words, Article 14 
requires that human oversight is “baked into” 
system development from the very outset so 
that meaningful human intervention can occur 
further along the supply chain. Article 14 
takes a proactive and functionalist view of 
regulation rather than a passive and 
essentialist view.105 It does not just involve 
state actors who enforce the rules with 
command-and-control rules but rather it 
engages multiple mechanisms and actors to 
encourage the modification of behavior in 
ways that support the human oversight of 
high-risk AI.106  

Article 14 establishes general goals written 
in text form. The specific means to achieve 
these goals come from engineering 
techniques, standards, and technical 
specifications.107 Legal rules can also be 
programmed to operate autonomously to 
support legal human oversight requirements in 
a more distributed, dynamic, and potentially 
less predictable manner than Law 1.0, 2.0 and 
3.0.108 Article 14 represents a form of 
regulation that is unique from existing models 

 
104 M. Almada, Human Intervention in Automated 
Decision-Making, 4. 
105 K. Prifti, J. Morley, C. Novelli and L. Floridi, 
Regulation by Design: Features, Practices, Limitations, 
and Governance Implications, in Minds and Machines, 
vol. 34, 2024. 
106 Id.; see further J. Black, Decentring Regulation: 
Understanding the Role of Regulation and Self-
Regulation in a ‘Post-Regulatory’ World, in Current 
Legal Problems, vol. 54, no. 1, 2001, 103–146, 11.  
107 N. van Dijk, A. Tanas, K. Rommetveit and C. Raab, 
Right Engineering? The Redesign of Privacy and 
Personal Data Protection, in International Review of 
Law, Computers & Technology, vol. 32, 2018, 230-256, 
235. 
108 N. Elkin-Koren and K. A. Chagal-Feferkorn, Lex Ai: 
Revisiting Private Ordering by Design, in Berkeley 
Technology Law Journal, vol. 36, 2021, 915, 958.  

that involves a combination of different 
regulatory techniques that can be used to 
address the specific complexities AI, requiring 
new methods for understanding the complex 
compliance burden.  

Ultimately, the interaction between the 
different levels of regulation found in Article 
14 is dynamic, shaped by legal principles, 
institutional arrangements, political 
considerations, and practical realities. It calls 
for the proactive design of high-risk AI to 
embed human oversight which may involve a 
broad range of strategies and actors such as 
following the relevant human oversight 
standards (when they are finalized) and/or 
possibly utilizing AI itself to support human 
oversight of AI systems. In other words, 
Article 14 is not a traditional command-and-
control law issued by the state but rather a 
provision that allows for a range of 
“regulatory interventions” including the use of 
AI itself.109 It aims to provide technology 
providers and users different possibilities to 
ensure there is sufficient and appropriate 
human oversight of high-risk AI, while 
ensuring the legitimacy of the overall legal 
framework through the guarantees provided 
by its basis in a written law. 

This article has deepened the 
understanding of Article 14 of the AI Act by 
presenting a methodological framework for 
analyzing the legal requirements surrounding 
human oversight in high-risk AI systems. 
While not offering a totally complete 
methodology, it outlines three key steps 
essential for meeting the law’s requirements. 
First, it identifies and categorizes the legal 
obligations embedded in various forms of 
regulation, including text-based law, soft law, 
embedded law, and data-driven law. Second, 
it explores the relational dimensions of 
responsibility, analyzing who holds 
accountability for ensuring human oversight 
and how this accountability is distributed 
across different actors in the AI supply chain. 
Third, it examines how these legal rules are 
operationalized throughout the AI system 
lifecycle—spanning design, development, 
evaluation, operation, and retirement—to 
clarify how oversight mechanisms are 
embedded at each stage. By systematically 
addressing the layered nature of legal 
requirements, the distribution of relational 
responsibilities, and the timing of rule 

 
109 Id. at 931–32.  
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implementation, this methodological approach 
highlights the dynamic and proactive nature of 
Article 14. Future work could further apply 
this methodological approach within specific 
high-risk contexts.  

 
 




