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Abstract     The EU Commission, the EU Council and the EU Parliament have each issued 
their own versions of the text of a new EU AI Act. Throughout the gestation of the EU AI 
Act a core and complex question has arisen: how should  ‘ AI system ’  be de� ned in the 
EU AI Act ?  This paper examines the evolution of the de� nition of  ‘ AI system ’  in the draft 
EU AI Act. This paper suggests that, in order to achieve the EU’s goals, a de� nition of ‘AI 
system’ which is clear and cannot be modi� ed outside the EU legislative process, which is 
suf� ciently broad to accommodate future technological developments and which focuses 
on systems which make predictions, recommendations and decisions would appear to be 
both the most practical and the most appropriate.  
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  WHAT IS ARTIFICIAL INTELLIGENCE ?  
 Origins of artifi cial intelligence 
 The concept of arti� cial intelligence (AI) is 
by no means new. Alan Turing examined 
the question  ‘ can machines think ?  ’  in his 
seminal 1950 article  ‘ Computing Machinery 
and Intelligence ’ . 1  The proposal for the 1956 
 ‘ Dartmouth Summer Research Project on 
Arti� cial Intelligence ’  is widely credited 
with � rst expressly using the term  ‘ arti� cial 
intelligence ’ . The 31st August, 1955 
proposal for the conference stated: 

  We propose that a 2 - month, 10 - man study 
of arti� cial intelligence be carried out 

during the summer of 1956 at Dartmouth 
College in Hanover, New Hampshire. 
The study is to proceed on the basis of the 
conjecture that every aspect of learning 
or any other feature of intelligence can in 
principle be so precisely described that a 
machine can be made to simulate it. 2

 Between the time of the 1956 
 ‘ Dartmouth Summer Research Project on 
Arti� cial Intelligence ’  and the mid - 1970s 
focus on and funding for AI research was 
substantial. However, lack of su�  cient 
computing power inhibited continued 
advancement. In recent decades computing 
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power has increased exponentially. This 
fact, combined with the relatively recent 
vast increase in the availability of data, 
which can be used to train AI systems, and 
the expanded abilities and use of cloud 
computing. has once again brought AI ’ s 
development and abilities to the forefront. 3

 As an example of these developments one 
can consider AI advancements related to 
the Chinese board game Go. This game has 
more potential moves than known atoms in 
the universe. In 2017 Google ’ s DeepMind 
introduced AlphaGo Zero. This system 
learned how to play Go by being provided 
with nothing other than the rules of Go 
and then playing against itself, starting from 
completely random play. By teaching itself 
in this manner, AlphaGo Zero developed its 
own style of creative play and was soon able 
to play at a higher level than a Go world 
champion. 4  As stated by DeepMind: 

  AlphaGo Zero  [ . . . ]  learns to play simply 
by playing games against itself, starting 
from completely random play. In doing 
so, it quickly surpassed human level of play 
 [ . . . ] . It is able to do this by using a novel 
form of reinforcement learning, in which 
AlphaGo Zero becomes its own teacher. 
The system starts o�  with a neural network 
that knows nothing about the game of 
Go. It then plays games against itself, by 
combining this neural network with a 
powerful search algorithm. As it plays, 
the neural network is tuned and updated 
to predict moves, as well as the eventual 
winner of the games.  [ . . . ]  After just 
three days of self - play training, AlphaGo 
Zero emphatically defeated the previously 
published version of AlphaGo  –  which had 
itself defeated 18 - time world champion 
Lee Sedol  –  by 100 games to 0. 5

 Since 2017 ’ s AlphaGo Zero the power and 
abilities of such AI systems have only increased. 
This power and these abilities pierced the 
broader public consciousness in late 2022 
when Open AI released ChatGPT, a so - called 
large language model tool that can generate 

sophisticated human - like text responses to 
queries and requests, to the public. 6  

 As a result of these recent developments 
the terms  ‘ arti� cial intelligence ’  and  ‘ AI ’  
have now entered the everyday lexicon, 
but generally without much in the way of 
speci� city. Does the de� nition of AI include 
a software system that is making a medical 
diagnosis and predicting the outcome of a 
course of treatment ?  Should a de� nition of 
AI include a software system that is making 
recommendations as to which applicants 
to admit to a university and predicting 
how well they will do if admitted ?  Does a 
software system that is making sentencing 
recommendations to a judge in a judicial 
procedure fall within its de� nition ?  Should 
everyday applications such as a music app 
that makes recommendations as to songs 
you might like or a shopping app that makes 
recommendations as to items you may wish 
to purchase be considered AI ?  In the last few 
years, the EU, in an e� ort to regulate AI, has 
been confronting these very questions. 

 The European Commission proposes 
an EU AI Act 
 On 21st April, 2021, the European 
Commission issued a proposal for the 
regulation of AI by the EU (the  ‘ European 
Commission Proposal ’ ). 7  This proposal was 
a signi� cant step in an ongoing focus by the 
EU over several years on AI related matters. 8  
The proposal included a draft text of an EU 
Act governing AI. This Act as then proposed 
would govern the use of AI not only by 
entities based in the EU but also the use of AI 
by entities regardless of their geographic base 
around the globe doing business in the EU. 

 Given that the proposed EU AI Act seeks 
to regulate the use of AI, the setting forth in 
the proposed EU AI Act of a de� nition of 
what actually constitutes AI is of fundamental 
importance. However, as the proposed 
EU AI Act has moved forward in the EU 
legislative process it has proven to be no 
easy task for the relevant parties within the 
EU to agree on a de� nition of AI. Indeed, 
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disagreement on the de� nition of what 
should constitute AI is one of the core factors 
inhibiting the � nalisation of an EU AI Act. 

 When examining the question of how AI 
should be de� ned by the EU it is important 
to keep in mind that what is generally 
referred to as AI contains numerous sub� elds. 
Perhaps the most well - known sub� eld is 
referred to as machine learning, that is a 
system which can extract patterns and rules 
from data. However, there are other sub� elds 
or overlapping � elds as well, including 
natural language processing (systems having 
to communicate in the world ’ s natural 
languages) and machine perception (systems 
that analyse and draw deductions from visual, 
auditory and other sensors). 

 THE CORE OBJECTIVES 
OF THE EU AI ACT 
 When issuing the European Commission 
Proposal and the draft EU AI Act text 
included therein, the European Commission 
set forth the following as its core objectives: 

   a) ensuring that AI systems placed on the 
EU market and used are safe and respect 
existing law on fundamental rights and 
EU values; 

  b) ensuring legal certainty to facilitate 
investment and innovation in AI; 

  c) enhancing governance and e� ective 
enforcement of existing law on funda-
mental rights and safety requirements 
applicable to AI systems; 

  d) facilitating the development of a single 
market for lawful, safe and trustworthy 
AI applications and preventing market 
fragmentation; 9  and 

  e) putting in place a regulation that is 
� exible and as  ‘ future proof ’  as possible 
given the fast pace of technological 
developments. 10

  One of the challenges faced by EU 
legislators in the context of seeking to come 
to an agreement on a de� nition of AI is that 
these � ve objectives may con� ict with one 
another in certain circumstances. 

 Of these objectives one that is perhaps 
particularly important relates to the issue 
of developing trustworthy AI. If the EU 
AI Act does not foster an environment where 
individuals trust an AI system the 
EU AI Act will have failed in developing 
a legal framework for AI where EU 
fundamental rights and values are respected. 
Closely related to this issue of trust is the 
question of transparency. In this context 
transparency is, in its essence, the ability 
of an AI user to understand the grounds and 
reasoning behind an AI generated prediction 
or recommendation. That is, for transparency 
to exist a user should be able to connect 
the dots back from D (the prediction or 
recommendation) to C to B to A (the query). 
In cases of an AI generated medical diagnosis, 
for example, a user would need to be able to 
understand the basis of, and reasoning behind, 
such diagnosis. Fostering such transparency in 
the cases of AI systems which have in essence 

Objectives 
of EU AI 

Act:

Promoting safety and respect for existing law and values

Ensuring legal certainty to facilitate investment and 
innovation

Enhancing governance and effective enforcement of 
existing law

Developing of a single market for lawful, safe and 
trustworthy AI

Creating a regulation that is flexible and “future proof”

Figure 1:  Objectives of the EU AI Act
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taught themselves, such as the AlphaGo 
Zero system mentioned above, is particularly 
di�  cult since the basis for any individual AI 
system determination may not be readily 
apparent and therefore not readily transparent 
( Figure 1 ). 

 THE EUROPEAN COMMISSION 
APPROACH 
 Risk based 
 The draft EU AI Act text in the European 
Commission Proposal took a risk - based 
approach to the regulation of AI. In essence, 
the level of risk posed by an AI system 
was established as the central factor in 
determining whether an AI system would 
be entirely prohibited, subject to substantial 
regulations and regulatory oversight or 
subject to minimal rules and requirements. 

 In the draft EU AI Act text in the 
European Commission Proposal, AI systems 
were placed into three categories: (i) those 
that present  ‘ unacceptable risk ’ ; (ii) those 
that present  ‘ high risk ’ ; and (iii) those that 
present  ‘ low risk ’ . 

 AI systems that present an unacceptable 
risk were described as those that contravene 
fundamental EU values. 11  Examples of AI 
systems presenting an unacceptable risk 
included certain systems which deploy 
subliminal techniques to distort a person ’ s 
consciousness, certain social scoring systems 
and, except for limited circumstances, real -
 time biometric systems deployed in publicly 

accessible spaces for the purpose of law 
enforcement. 12  

 AI systems that were not entirely 
prohibited by virtue of presenting an 
unacceptable risk but designated in the draft 
EU AI Act text included in the European 
Commission Proposal as  ‘ high risk ’  were those 
that pose a signi� cant risk to the health, safety 
or fundamental rights of persons. 13  

 The draft EU AI Act text included in 
the European Commission Proposal also 
contained an enforcement mechanism 
which included the potential for � nes of 
up to  € 30 million or 6 per cent of the total 
worldwide annual turnover of the violating 
entity for the year preceding the violation, 
whichever is higher ( Figure 2 ). 14

 Scope of application 
 The draft EU AI Act text set forth in the 
European Commission Proposal provided 
that the EU AI Act would apply to: 

   (i) providers placing on the market or put-
ting into service AI systems in the EU, 
irrespective of whether those providers 
are established within the EU or in a 
third country; 

  (ii) users of AI systems located within the 
EU; and 

  (iii) providers and users of AI systems that 
are located in a third country, where the 
output produced by the system is used 
in the EU. 15

Prohibited AI systems

EU’s risk 
-based 

approach:

High-risk AI systems

Low-risk AI systems

Figure 2:  The EU ’ s risk - based approach
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EU AI Act 
would 

apply to:

Providers placing on the market or putting into service AI 
systems in the EU

Users of AI systems located within the EU

Providers and users of AI systems that are located in a 
third country, where the output produced by the system is 

used in the EU

Figure 3:  Who the EU AI Act would apply to

  Hence, the regulations as set forth in 
the draft of the EU AI Act contained in 
the European Commission Proposal were 
considered to have a global reach, as any 
entity, regardless of geographical seat, seeking 
to place an AI system on the market within 
the EU or using in the EU output produced 
by an AI system would be required to 
comply with its terms ( Figure 3 ). 

 THE DEFINITION OF AI SYSTEM AS 
SET FORTH IN THE EU COMMISSION 
PROPOSAL 
 Wording 
 The draft EU AI Act contained in the 
European Commission Proposal de� ned 
AI in the context of de� ning an  ‘ AI 
system ’ . There is no de� nition of AI in 
the draft separate from the de� nition 
of AI system. AI system is de� ned in that 
draft as follows: 

   ‘ arti� cial intelligence system ’  (AI system) 
means software that is developed with one 
or more of the techniques and approaches 
listed in Annex I and can, for a given set 
of human - de� ned objectives, generate 
outputs such as content, predictions, 
recommendations, or decisions in� uencing 
the environments they interact with. 16   

 Annex I 
 This de� nition focused on the functionality 
of the software and referred to software 

developed by techniques and approaches 
listed in an annex, Annex I, to the EU 
AI Act. This Annex I itself set forth such 
techniques and approaches as follows: 

   (a) machine learning approaches, including 
supervised, unsupervised and reinforce-
ment learning, using a wide variety of 
methods including deep learning; 

  (b) logic and knowledge - based approaches, 
including knowledge representation, induc-
tive (logic) programming, knowledge bases, 
inference and deductive engines, (symbolic) 
reasoning and expert systems; 

  (c) statistical approaches, Bayesian estima-
tion, search and optimisation methods. 17

  Amendments to Annex I 
 The draft EU AI Act set forth in the 
European Commission Proposal stated that 
the European Commission could amend 
the list of techniques and approaches 
listed in the referenced Annex I in order 
to update the list to address market and 
technological developments on the basis 
of characteristics that are similar to the 
techniques and approaches listed in Annex 
I at the time of the enactment of the EU 
AI Act. 18  

 The draft EU AI Act set forth in the 
European Commission Proposal therefore 
delegated substantial authority to the 
European Commission to adjust the type 
of software that is subject to the EU AI Act 
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after the EU AI Act ’ s enactment and entry 
into force. Such a delegation enhanced 
the ability of the EU AI Act to adapt to 
evolving technologies without the need for 
an amendment to the EU AI Act itself. Such 
a delegation therefore served to promote 
the EU AI Act ’ s goal of a � exible and 
 ‘ future proof ’  framework. However, such a 
delegation also granted a signi� cant power to 
the European Commission, as the European 
Commission would then have been entitled 
to adjust the software types which are 
subject to the EU AI Act without the need 
for the more expansive process that would 
have been required to amend, through the 
legislative process, the EU AI Act itself. 

 Human defi ned objectives 
 The de� nition of AI system set forth in the 
European Commission Proposal ’ s draft EU 
AI Act also speci� ed that the software at 
issue must be able to generate outputs  ‘ for 
a given set of human - de� ned objectives ’ . 19

The phrase  ‘ for a given set of human - de� ned 
objectives ’  was not itself de� ned in the draft 
of the EU AI Act contained in the European 
Commission Proposal. A reasonable 
interpretation of the phrase could be that the 
software must be generating outputs based 
on targets established and speci� ed by a 
natural person in order to achieve a speci� ed 
outcome. Such targets could be, by way of 
only a few examples, establishing a credit 
score, identifying indications of cancer on 
X - Rays or weather forecasting. 

 Outputs 
 The de� nition of AI system set forth in the 
draft EU AI Act contained in the European 
Commission Proposal then referred to 
the software generating outputs  ‘ such as 
content, predictions, recommendations, 
or decisions ’ . 20  As a result of the use of 
the words  ‘ such as ’  in this phrase, the 
outputs listed, that is content, predictions, 
recommendations and decisions, may be read 

only as examples. Hence, software outputs of 
any form could have been potentially subject 
to the de� nition. 

 Infl uencing environments 
 The � nal portion of the de� nition of AI 
system set forth in the draft EU AI Act 
contained in the European Commission 
Proposal required that the outputs are ones 
that were  ‘ in� uencing the environments 
they interact with ’ . 21  The Preamble to the 
draft EU AI Act contained in the European 
Commission Proposal speci� ed that such 
environments could be either physical 
or digital. 22  The Preamble to the draft 
also clari� ed that the AI systems subject 
to regulation could be ones that operate 
with varying levels of autonomy and 
could be used on a stand - alone basis or as 
a component of a product, irrespective of 
whether the system is physically integrated 
into a product or served the functionality 
of a product without being integrated 
therein. 23  

 Scope of defi nition 
 The de� nition of AI system set forth in 
the draft EU AI Act forming part of the 
European Commission Proposal was broad. 
The de� nition created the potential for 
the EU AI Act to cover more traditional 
software in a manner that could inhibit 
one of the draft ’ s stated goals  —  economic 
development and innovation. In addition, 
by delegating signi� cant authority to the 
European Commission via its enablement 
of the European Commission to amend 
the techniques and approaches listed in 
the Annex I referred to in the de� nition 
and used to develop the software at issue 
the draft, arguably at least, promoted 
its stated goal of being  ‘ future proof  ’ . 
However, such a delegation of authority to 
the European Commission accomplished 
that promotion in a manner that created 
less legal certainty and in a manner that 
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allowed the EU AI Act as presented in 
the European Commission Proposal to be 
amended outside the rigours and debate of 
an actual EU legislative amendment to the 
Act ( Figure 4 ). 

 THE EU COUNCIL ’ S 25TH NOVEMBER, 
2022 COMPROMISE PROPOSAL 
 New defi nition of AI system 
 The EU Council began examination of 
the European Commission Proposal soon 
after the proposal ’ s release. Following that 
examination a compromise text of the EU 
AI Act was released by the EU Council on 
25th November, 2022 (the  ‘ EU Council 
Proposal ’ ). 24

 The EU Council Proposal substantially 
narrowed the de� nition of  ‘ AI system ’  from 
that which was contained in the European 
Commission Proposal. 

 The de� nition of AI system as set forth in 
the EU Council Proposal was as follows: 

  (1)  ‘ arti� cial intelligence system ’  (AI system) 
means a system that is designed to operate 
with elements of autonomy and that, based 
on machine and / or human - provided data 
and inputs, infers how to achieve a given set 
of objectives using machine learning and / or 
logic -  and knowledge - based approaches, 
and produces system - generated outputs 
such as content (generative AI systems), 
predictions, recommendations or decisions, 
in� uencing the environments with which 
the AI system interacts. 25   

 Goal of distinguishing from simpler systems 
 In the EU Council ’ s commentary on the 
EU Council Proposal a stated goal of 
the modi� cation of the de� nition of AI 
system from that which was contained 
in the European Commission Proposal 
was to distinguish AI from  ‘ more classical 
software systems ’  and to narrow down the 
de� nition to systems  ‘ developed through 
machine learning approaches and logic -  and 
knowledge - based approaches ’ . 26

 Similarly, in the Recitals to the EU AI Act 
as set forth in the EU Council Proposal it was 
stated that the de� nition of AI system should 
be based on key functional characteristics 
of arti� cial intelligence such as its learning, 
reasoning or modelling capabilities, 
distinguishing it from simpler software 
systems and programming approaches ’ . 27  In 
this regard one of the Recitals to the EU AI 
Act contained in the EU Council Proposal 
suggested that that software which undertakes 
a mechanical execution of operations should 
be excluded from the de� nition of AI system 
and therefore the coverage of the EU AI Act 
when the Recital stated  ‘ A system that uses 
rules de� ned solely by natural persons to 
automatically execute operations should not 
be considered an AI system ’ . 28  

 New concepts 
 In its e� ort to distinguish an AI system 
from other software systems and to narrow 
its scope, the EU Council Proposal also 
introduced several new concepts. 

European
Commission 

proposed 
definition of 
AI System:

Software that is developed with one or more of the 
techniques and approaches listed in an annex

That can, for a given set of human-defined objectives,
generate outputs such as content, predictions,
recommendations or decisions influencing the

environments they interact with

Figure 4:  The European Commission ’ s proposed de� nition of an AI system
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 Elements of autonomy 
 First, the de� nition in the EU Council 
Proposal referred to AI systems  ‘ designed 
to operate with elements of autonomy ’ . 
What constituted  ‘ elements ’  and  ‘ elements 
of autonomy ’  were themselves however 
not de� ned in the EU Council Proposal. In 
this context, Recital 6 of the EU Council 
Proposal stated, in a not entirely illuminating 
fashion, that  ‘ The concept of the autonomy 
of an AI system relates to the degree to which 
such a system functions without human 
involvement ’ . 29  The degree to which such 
a system would need to function without 
human involvement that would be su�  cient 
to fall within the concept of  ‘ elements of 
autonomy ’  was however not described. 

 Human involvement in objectives / 
data and inputs 
 Secondly, the concept of  ‘ for a given set of 
human de� ned objectives ’  which was set 
forth in the European Commission Proposal 
was removed from the de� nition of AI 
system in the EU Council Proposal. In its 
place was set forth the concept of  ‘ based on 
machine and / or human - provided data 
and inputs ’ . 

 Hence, in the de� nition of AI system 
itself set forth in the EU Council Proposal 
it was no longer a requirement that the 
content generated by the AI system be 
associated with goals established by a human. 
Rather, under the phraseology of the 
de� nition of AI system contained in the EU 
Council Proposal, the content generated 
must be based merely on data or inputs 
provided by either a human or a machine. 

 Therefore, under this de� nition, the AI 
system would be one that relies on data and 
inputs that are either generated by machines, 
such as sensors, cameras or algorithms, or 
provided by humans, such as text, images or 
voice. Presumably, the data and inputs may 
be structured or unstructured and static or 
dynamic and may come from various sources. 
The de� nition does not discuss issues related to 
the quality, quantity or origin of the data and 

inputs. Failure to address issues related to the 
quality of data and inputs is potentially perilous 
as such failure could result in bias predictions 
and recommendations. For example, an AI 
system could be asked to recommend the 
qualities that make an excellent engineer and 
in such a context be provided with data and 
inputs related to the quali� cations, experience, 
publications and awards of engineers. If 
such data as a whole show that the majority 
of engineers are male the AI system could 
determine that being male is a preferred quality 
in an engineer, a determination which is 
obviously false and biased. 

 The role of the involvement of human -
 de� ned objectives was not completely 
abandoned in the EU Council Proposal, 
however. Although the de� nition of AI system 
itself in such proposal no longer referred to 
human - de� ned objectives, the Recitals to 
the EU AI Act contained in the EU Council 
Proposal did state that the AI system is one that 
infers a way to achieve a set of  ‘ � nal objectives 
given to them by humans ’ . 30  

 Inference using machine learning and / or 
logic and knowledge - based approaches 
 As a third new concept, the de� nition of AI 
system incorporated into the EU Council 
Proposal stated that the system must be one 
that  ‘ infers how to achieve a given set of 
objectives using machine learning and / or 
logic -  and knowledge - based approaches ’ . 
This phrase in e� ect replaced that portion of 
the de� nition of AI system contained in the 
draft EU AI Act included in the European 
Commission Proposal, which referred to 
software developed  ‘ with one or more of the 
techniques and approaches listed in Annex I ’ . 31

 Machine learning    
 The Recitals to the EU Council Proposal 
provide a useful description of machine 
learning: 

  Machine learning approaches focus on 
the development of systems capable 
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of learning and inferring from data to 
solve an application problem without 
being explicitly programmed with a 
set of step - by - step instructions from 
input to output. Learning refers to the 
computational process of optimising from 
data the parameters of the model, which 
is a mathematical construct generating an 
output based on input data. 32

 Hence, the concept of machine learning 
in the de� nition is tied to the notion of the 
ability to solve a problem without step - by -
 step instructions as to how to do so. 

 The EU Council Proposal also stated: 

  The range of problems addressed by 
machine learning typically involves tasks 
for which other approaches fail, either 
because there is no suitable formalisation 
of the problem, or because the resolution 
of the problem is intractable with non -
 learning approaches. 33

 This linkage of the problems often 
addressed by machine learning to those 
 ‘ for which other approaches fail ’  due to 
there being no suitable formalisation of 
the problem or due to intractability of the 
problem was perhaps a questionable way to 
describe machine learning. It appears that 
there are certainly problems where machine 
learning can be used even though there are 
other methods to address the problem. As 
one example, the use of machine learning 
for diagnostic purposes in the health care 
sector might be considered. For example, in 
Hungary, machine learning has been used 
to assist medical professionals in reading an 
X - Ray and in making a diagnosis related 
thereto. 34  In such a case the use of machine 
learning could be viewed not so much as to 
address a problem because there is no other 
method to do so but rather to augment 
e�  ciencies by acting as a second or third 
reader of an X - Ray, a task that might have 
previously been performed by a human. 

 The role of inference    
 The de� nition of AI system contained 
in the EU Council Proposal introduced 
an entirely new concept absent from the 
de� nition of AI system contained in the 
European Commission Proposal. This new 
concept was the concept of the AI system 
 ‘ inferring ’  how to achieve a given objective. 
The verb  ‘ to infer ’  is itself not de� ned, 
however. A reasonable interpretation might 
be that the AI system uses the referenced 
approaches to learn from data and inputs, to 
reason, predict, synthesise, recommend or 
solve problems or to achieve a prede� ned 
or self - de� ned goal or outcome. The 
AI system may use di� erent types of AI 
approaches, such as supervised, unsupervised 
or reinforcement learning, or logic and 
knowledge - based systems, such as expert 
systems, ontologies or rules. There are 
various de� nitions of the verb  ‘ to infer ’ . 
For example,  ‘ infer ’  can mean (i) to derive 
as a conclusion from facts or premises; (ii) 
to guess or surmise; (iii) to involve as a 
normal outcome of thought; (iv) to point 
out or indicate; and (v) to suggest or hint. 35

Given the range of meaning available to the 
concept of  ‘ infer ’ , it was unfortunate that 
a de� nition of  ‘ to infer ’  was not included 
in the draft of the EU AI Act contained 
in the EU Council Proposal. However, of 
the options of the de� nition of  ‘ infer ’ , it 
would appear that that which would be most 
appropriate in the context of the de� nition 
of AI system appearing in the EU Council 
Proposal would be the concept of  ‘ to derive 
as a conclusion from facts or premises ’ , as 
such a de� nition would appear to be most 
compatible with the concept of an inference 
being drawn through the use of machine 
learning and / or logic and knowledge - based 
approaches. 

 Role of the European Commission 
post enactment 
 In the EU Council Proposal the EU 
Council dispensed with the concept of 
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enabling the European Commission to 
in e� ect modify the de� nition of AI 
system by modifying the Annex I list of 
techniques and approaches attached to the 
European Commission Proposal ’ s draft of 
the EU AI Act by delegated acts. Such an 
approach eliminated the possibility that 
a core de� nition in the EU AI Act, that 
of what constitutes an AI system, could 
be altered by the European Commission 
acting outside the full EU legislative 
process required for an amendment to an 
Act. In this sense the elimination of the 
European Commission ’ s powers to amend 
the de� nition of AI system provided more 
certainty and predictability. However, the 
elimination of the European Commission ’ s 
powers to amend the de� nition of AI 
system also potentially reduced the ability of 
the EU AI Act to ful� l its goal of being as 
future proof as possible in the fast - changing 
environment of information technology 
( Figure 5 ). 

 THE EUROPEAN PARLIAMENT ’ S 
14TH JUNE, 2023 PROPOSED TEXT 
 Since the release of the EU Council 
Proposal committees of the European 
Parliament have focused on matters 
related to the EU AI Act, including the 
appropriate de� nition of AI systems. On 
9th May, 2023 the European Parliament ’ s 
Committee on the Internal Market and 
Consumer Protection and the European 
Parliament ’ s Committee on Civil Liberties, 

Justice and Home A� airs jointly issued a 
draft text of the EU AI Act. 36  Then, on 
14th June, 2023, the European Parliament 
adopted a proposed text of the EU AI Act 
(the  ‘ European Parliament Proposal ’ ). 37  
An entirely new de� nition of AI system 
appears in the European Parliament 
Proposal. This de� nition is as follows: 

  (1)  ‘ arti� cial intelligence system ’  (AI 
system) means a machine - based system that 
is designed to operate with varying levels 
of autonomy and that can, for explicit 
or implicit objectives, generate outputs 
such as predictions, recommendations, or 
decisions that in� uence physical or virtual 
environments. 38

 In establishing this de� nition, the 
European Parliament agreed on a 
de� nition of AI systems that essentially 
tracks the de� nition of AI system set 
forth in the  ‘ Recommendation of the 
Council on Arti� cial Intelligence ’  of the 
Organisation for Economic Cooperation 
and Development (OECD) and adopted by 
the OECD Council at ministerial level on 
22nd May, 2019. 39  In the OECD 2019 AI 
recommendation, the OECD de� ned an AI 
system as: 

  a machine - based system that can, for a 
given set of human - de� ned objectives, 
make predictions, recommendations, 
or decisions in� uencing real or virtual 
environments. AI systems are designed to 
operate with varying levels of autonomy. 40

EU Council
proposed

definition of
AI system:

System that is designed to operate with elements of 
autonomy

Based on machine and/or human-provided data and inputs

Infers how to achieve a given set of objectives using machine 
learning and/or logic- and knowledge-based approaches

Produces system-generated outputs such as content (generative 
AI systems), predictions, recommendations or decisions

Influencing the environments with which the AI system 
interacts

Figure 5:  The EU Council ’ s proposed de� nition of an AI system



190 Journal of Data Protection & Privacy   Vol. 6, 2   180–195   © Henry Stewart Publications 2398-1679 (2023)

Boone

 Here, of note is the fact that the US 
National Arti� cial Intelligence Initiative Act 
of 2020 de� nes  ‘ Arti� cial Intelligence ’  in 
a manner which also tracks the de� nition 
of AI system set forth in the OECD 2019 
AI Recommendation. The de� nition of 
 ‘ Arti� cial Intelligence ’  in the US National 
Arti� cial Intelligence Initiative Act of 2020 
is,  ‘ a machine - based system that can, for a 
given set of human - de� ned objectives, make 
predictions, recommendations or decisions 
in� uencing real or virtual environments ’ . 41

 The US National Institute of Standards and 
Technology, in its January 2023 publication 
setting forth a risk management framework 
related to AI, speci� cally states that it adapted 
its de� nition of AI system from the OECD 
2019 de� nition of AI system. The US 
National Institute of Standards and Technology 
de� nition of AI system and the OECD 2019 
de� nition of AI system are nearly the same, 
word for word. The US National Institute of 
Standards and Technology de� nition refers to 
an AI system as follows: 

  as an engineered or machine - based system 
that can, for a given set of objectives, 
generate outputs such as predictions, 
recommendations, or decisions in� uencing 
real or virtual environments. AI systems are 
designed to operate with varying levels of 
autonomy. 42 

 In addition, the Executive Order on the 
Safe, Secure, and Trustworthy Development 
and Use of Arti� cial Intelligence issued by 

The White House on 30th October, 2023, 
which, among other matters, instructs US 
Federal government agencies to take a 
broad set of actions relating to AI, uses the 
de� nition of AI set forth in the US National 
Arti� cial Intelligence Initiative Act of 2020, 
a de� nition which, as noted above, tracks 
the de� nition of AI system set forth in the 
OECD 2019 AI Recommendation. 43

 Therefore, the de� nition of AI system 
used by the EU Parliament essentially tracks 
the de� nition of AI system set forth in the 
OECD 2019 AI Recommendation, the US 
National Arti� cial Intelligence Initiative 
Act of 2020, the US National Institute of 
Standards and Technology ’ s publication 
setting forth a risk management framework 
related to AI, and the White House AI 
Executive Order ’ s de� nition of AI or AI 
system ( Figure 6 ).  

 This commonality of de� nition as 
between the EU Parliament, US regulatory 
initiatives and the OECD ’ s 2019 de� nition 
of AI system appeared to indicate that EU 
and US regulatory initiatives were moving in 
the direction of regulations that would largely 
be in harmony as concerned the de� nition 
of AI system. However, on 8th November, 
2023, the OECD issued an updated 
de� nition of AI system. This updated OECD 
de� nition of AI system is as follows: 

  An AI system is a machine-based system 
that, for explicit or implicit objectives, 
infers, from the input it receives, how 
to generate outputs such as predictions, 

European
Parliament
proposed 

definition of 
AI system:

A machine-based system that is designed to operate with 
varying levels of autonomy

That can, for explicit or implicit objectives,
generate outputs such as predictions, recommendations,

or decisions that influence physical or virtual environments

Figure 6:  The European Parliament ’ s proposed de� nition of an AI system
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content, recommendations, or decisions 
that can in� uence physical or virtual 
environments. Di� erent AI systems vary in 
their levels of autonomy and adaptiveness 
after deployment. 44

 The OECD 2023 de� nition of AI 
system made several material adjustments 
to the OECD 2019 de� nition of AI 
system. These adjustments to the OECD 
2019 de� nition include: (a) expanding the 
description of AI system outputs to include, 
not only predictions, recommendations 
and decisions, but also the broad term of 
 ‘ content ’ ; (b) removing the requirement 
that objectives must be  ‘ human de� ned ’ ; 
(c) adding the concept that an AI system 
be one which  ‘ infers ’ ; (e) adding the words 
 ‘ such as ’  before the list of outputs generated 
by AI systems (making the list one of 
examples rather than an exclusive list); and 
(f ) inserting the concept that objectives may 
be either  ‘ explicit or implicit ’ . Interestingly, 
each of these recent adjustments by the 
OECD to the OECD’s de� nition of AI 
system circle back to components of each 
of the de� nitions of AI system issued by 
the EU Commission, the EU Council 
and the EU Parliament issued prior to the 
OECD’s issuance of OECD 2023 de� nition 
of AI system. For example, the EU 
Commission de� nition of AI system referred 
to outputs  ‘  such as content , predictions, 
recommendations, or decisions ’ . 45  The EU 
Council ’ s de� nition of AI system removed 
the EU Commission ’ s reference to  ‘ human 
de� ned objectives ’  and replaced it with 
 ‘  machine and/or  human - provided data and 
inputs ’ . The EU Council also introduced the 
concept of an AI system being one which 
 ‘ infers ’ . 46  The EU Parliament introduced the 
concept that objectives may be  ‘ explicit or 
implicit ’ . 47

 Given that, to date, the EU Parliament 
and US regulatory initiatives have largely 
followed the lead of the OECD as to 
the de� nition of AI system, it is certainly 
possible that the EU Parliament and US 

regulatory initiatives will continue to follow 
such OECD lead in the future, including in 
the context of any � nal version of the EU 
AI Act and implementation by US Federal 
government agencies of the directives issued 
by the White House in the White House AI 
Executive Order. 

 CONCLUSIONS 
 The de� nition of AI system, that which is 
being regulated, is clearly of fundamental 
importance to the process of the � nalisation 
of the EU AI Act. The fact that each of 
the central bodies of the EU involved 
in the EU AI Act legislative process, the 
European Commission, the EU Council 
and the European Parliament, has proposed 
a distinct version of this de� nition 
demonstrates both the importance placed 
on establishing a proper de� nition and the 
di�  culty in doing so. 

 The European Commission ’ s de� nition 
of AI system focused on the functionality 
of the software and referred to software 
developed by techniques and approaches 
listed in an annex to the EU AI Act. The 
European Commission ’ s proposal provided 
that the European Commission could amend 
the list of techniques and approaches listed 
in the annex. Such an approach augmented 
the ability of the EU AI Act to adapt to 
evolving technologies without the need 
for an amendment to the EU AI Act itself 
and fostered a  ‘ future proof ’  legislative 
framework. Under such an approach the 
European Commission would be able to 
amend the software types that are subject 
to the EU AI Act without a need for an 
amendment to the EU AI Act itself. 

 The EU Council ’ s proposed draft of the 
EU AI Act, which followed the European 
Commission ’ s proposal, narrowed the 
European Commission ’ s de� nition of AI 
system. In narrowing the de� nition of AI 
system the EU Council took the position 
that the de� nition should be based on 
key functional characteristics of arti� cial 
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intelligence such as its learning, reasoning or 
modelling capabilities in order to separate 
the de� nition of AI system from simpler 
software systems. 

 The European Parliament ’ s proposed 
de� nition of AI system, which followed 
the proposals issued by the European 
Commission and the EU Council, essentially 
tracks the OECD ’ s 2019 de� nition of AI 
system as well as the de� nitions of AI or 
AI system set forth in the US National 
Arti� cial Intelligence Initiative Act of 2020, 
the US National Institute of Standards and 
Technology’s publication which set forth 
a risk management framework related to 
AI and the White House AI Executive 
Order.  A bene� t of the EU Parliament’s 
approach to the de� nition of AI system, 
as opposed to that of the EU Commission 
and the EU Council, is that if the EU 
Parliament’s approach is adopted in the � nal 
version of the EU AI Act, such an approach 
would largely be in harmony with US AI 
regulatory initiatives to date. 

 The use of the European Parliament ’ s 
de� nition of AI system in the EU AI Act 
would have several other bene� ts as well 
compared to the de� nitions of AI system 
proposed by the European Commission and 
the EU Council. 

 For example, the use of the European 
Parliament ’ s de� nition of AI system in 
the EU AI Act would not, unlike the 
European Commission ’ s de� nition of AI 
system, allow for its modi� cation by the 
European Commission. It could be argued 
that an inability under the EU AI Act of 
the European Commission to amend the 
de� nition of AI system is a detriment rather 
than a bene� t because the EU AI Act 
would be less  ‘ future proof  ’ . However, the 
European Parliament ’ s de� nition, due to its 
broad wording, in and of itself does provide 
for signi� cant forward - looking � exibility 
which could be relevant in the context of 
developing technologies. 

 Secondly, unlike the European 
Commission ’ s and the EU Council ’ s 

de� nitions of AI system, the European 
Parliament ’ s de� nition is relatively clear. 
In essence, under such a de� nition, an AI 
system would consist of a system with the 
following three core characteristics: (i) it is 
machine - based; (ii) it uses human - de� ned 
objectives; and (iii) it makes predictions, 
recommendations or decisions. Clarity of 
the de� nition of AI system in any EU AI 
Act is of critical importance. A lack of clarity 
will inhibit, rather than work to ful� l, the 
EU - stated goals of the EU AI Act, such as 
protecting fundamental rights and facilitating 
innovation. 

 Of these three core characteristics, 
that which is perhaps most crucial, and 
most useful in drawing a distinction 
between an AI system and other software 
systems, is the requirement that the 
system be one which makes predictions, 
recommendations or decisions. These three 
concepts, predictions, recommendations 
and decisions, are relatively clear and 
straightforward to interpret and also 
address the area of the use of such systems 
which are likely to be of greatest concern 
in the context of the protection of the 
fundamental rights of EU citizens. Software 
systems which do not make predictions, 
recommendations or decisions could be 
viewed simply as tools providing a form 
of mechanical assistance and inappropriate 
for regulation under the EU AI Act. 
However, software systems which are 
making predictions, recommendations 
or decisions appear to be those which, if 
left unregulated, would pose the greatest 
potential threat to the fundamental rights of 
EU citizens. As examples of systems which 
could post such threats to fundamental 
rights if unregulated, one can consider 
a system which predicts the success at a 
university of an applicant to such university, 
a system which recommends the length 
of a prison sentence for an individual 
convicted of a crime or a system which 
decides whether an applicant for a loan 
should receive such loan. In this context 
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it is reasonable to question whether, as 
both the EU Council proposed and the 
OECD 2023 de� nition of AI system have 
done, expanding the de� nition of AI 
system to include not only systems which 
generate predictions, recommendations 
and decisions but also systems which, in a 
now non - exclusive  ‘ such as ’  list, generate 
 ‘ content ’  is prudent as, under such a 
de� nition, it would appear that potentially 
any form of output at all would fall within 
the de� nition. That is, one must ask the 
questions: What meaningful set of systems 
would not fall within the de� nition? Would 
a de� nition that is so broad sti� e innovation 
and economic development? 

 Although not as broad as the OECD 
2023 de� nition of AI system, the European 
Parliament ’ s de� nition of AI system is already 
a broad one. Notwithstanding that this is 
the case, one must keep in mind that were 
the EU Parliament ’ s de� nition, or even the 
broader OECD 2023 de� nition, to be used 
in an EU AI Act as currently structured, not 
all systems falling within the de� nition of AI 
systems would be subject to the same degree 
of regulation under the EU AI Act. 

 Under the current structure of the EU 
AI Act, software systems falling within the 
de� nition of AI systems would be subject 
to di� erent rules and levels of oversight 
depending on whether they are deemed 
prohibited systems, high - risk systems or low -
 risk systems. It is entirely possible that many 
systems, such as those which recommend 
which products you might wish to purchase 
on a shopping website or which song you 
might like to listen to on a music app, 
although falling within a de� nition of AI 
systems as set forth in the EU AI Act and 
thus being subject to the EU AI Act, may be 
systems suitable for designation as low risk 
AI systems within the categorisation process 
established by the EU AI Act and therefore 
subject to minimal regulation in practice. 

 The EU appears to be moving forward 
apace with a new Act to regulate AI. The 
European Commission has proposed a full 

draft of an EU AI Act. The EU Council 
has considered the European Commission ’ s 
proposal and issued its own text. The 
European Parliament has now also � nalised 
its own wording of the EU AI Act. The 
European Commission, the EU Council 
and the European Parliament have now 
entered into discussions on a proposed 
compromise text on which they all can 
agree. Undoubtedly in the context of these 
discussions, the three EU bodies will take into 
careful consideration the OECD ’ s updated 
2023 de� nition of AI system issued by the 
OECD subsequent to their own proposals. 

 Throughout the genesis of the EU AI 
Act to date, the de� nition of AI system, 
that is, the de� nition of that which is to 
be the subject of the regulation, has been 
totally rewritten, indeed replaced, at each 
fundamental stage of the process. This 
is perhaps not surprising given the fast -
 moving nature of the technology at issue as 
well as the potentially con� icting EU goals 
of protecting fundamental rights, fostering 
economic development and innovation 
and creating a law that is as future proof 
as possible. In order to achieve these goals 
in a harmonised manner to the greatest 
extent possible a de� nition of AI system 
that is clear and cannot be modi� ed outside 
the EU legislative process, a de� nition 
which is su�  ciently broad to accommodate 
future technological developments and 
a de� nition that focuses on systems that 
make predictions, recommendations and 
decisions would appear to be both the 
most practical and the most appropriate. 
Those concerned that such a de� nition 
of AI system, or the more expansive new 
2023 de� nition of the OECD referring 
to outputs  ‘ such as predictions, content, 
recommendations, or decisions ’ , would be 
overly broad and thereby sti� e innovation 
and economic development can take at 
least some consolation in the fact that many 
software systems, although falling within 
the de� nition of AI system, and therefore 
subject to the EU AI Act, could well be 
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categorised as low - risk systems subject to 
minimal regulation. 48  

 If the EU does indeed adopt a broad 
de� nition of AI system in the � nal version 
of the EU AI Act the related critical question 
as to which AI systems fall into the low - risk 
category, which AI systems fall into the more 
highly regulated high - risk category and 
which AI systems will be entirely prohibited 
will remain. Other than the question of the 
de� nition of AI systems discussed in this paper, 
the question of the categorisation of whether 
a given AI system falls within the low - risk, 
high - risk or prohibited category is likely to be 
an equally complex issue to resolve. 
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