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A major international consultancy ﬁrm identiﬁed ‘AI ethicist’ as an essential position for
companies to successfully implement artiﬁcial intelligence (AI) at the start of 2019. It
declares that AI ethicists are needed to help companies navigate the ethical and social issues
raised by the use of AI [1]. The view that AI is beneﬁcial but nonetheless potentially harmful
to individuals and society is widely shared by the industry, academia, governments, and civil
society organizations. Accordingly and in order to realize its beneﬁts while avoiding ethical
pitfalls and harmful consequences, numerous initiatives have been established to a)
examine the ethical, social, legal and political dimensions of AI and b) develop ethical
guidelines and recommendations for design and implementation of AI [2]
.
However, terminological issues sometimes hinder the sound examination of ethical issues
of AI. The deﬁnitions of ‘intelligence’ and ‘artiﬁcial intelligence’ often remain elusive, and
different understandings of these terms foreground different concerns. To avoid confusion
and the risk of people talking past each other, any meaningful discussion of AI Ethics
requires the explication of the deﬁnition of AI that is being employed as well as a
speciﬁcation of the type of AI being discussed. Regarding the deﬁnition, we refer to the
European Commission High-Level Expert Group on Artiﬁcial Intelligence, which deﬁnes AI
as “software (and possibly also hardware) systems designed by humans that, given a
complex goal, act in the physical or digital dimension by perceiving their environment
through data acquisition, interpreting the collected […] data, reasoning on the knowledge,
or processing the information, derived from this data and deciding the best action(s) to take
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to achieve the given goal. AI systems can either use symbolic rules or learn a numeric model,
and they can also adapt their behaviour by analysing how the environment is affected by
their previous actions” [3].
To provide speciﬁc guidance and recommendations, the ethical analysis of AI further needs
to specify the technology, e.g. autonomous vehicles, recommender systems, etc., the methods,
e.g. deep learning, reinforcement learning, etc., and the sector(s) of application, e.g.
healthcare, ﬁnance, news, etc. In this article, we shall focus on the ethical issues related to
autonomous AI, i.e. artiﬁcial agents, which can decide and act independently of human
intervention, and we shall illustrate the ethical questions of autonomous AI with plenty of
examples.
Consider ﬁrst the case of autonomous vehicles (AVs). The possibility of accident scenarios
involving AVs, in which they would unavoidably harm either the passengers or pedestrians,
has forced researchers and developers to consider questions about the ethical acceptability
of the decisions made by AVs, e.g. what decisions should AVs make in those scenarios, how
can those decisions be justiﬁed, which values are reﬂected by AVs and their choices, etc [4].

Hiring algorithms typically function by using the criteria they
learned from a training dataset. Unfortunately, such training data
can be biased, leading to potentially discriminatory models
Or, consider the case of hiring algorithms, which have been introduced to automate the
process of recommending, shortlisting, and possibly even selecting job candidates. Hiring
algorithms typically function by using the criteria they learned from a training dataset.
Unfortunately, such training data can be biased, leading to potentially discriminatory
models [5].
In order to ensure protection from discrimination, which is not only a human right, but also
part of many countries’ constitutions, we therefore have to make sure that such algorithms
are at least non-discriminatory but ideally also fair. There are, however, different
understandings of fairness: people disagree not only what fairness means, the adequate
conception of fairness may also depend upon the context. Moreover, it has also been shown
that different fairness metrics cannot be attained simultaneously [6]. This raises the
question how values such as fairness should be conceived in which context and how they can
be implemented.
One of the fundamental questions in the ethics of AI, therefore, can be formulated as a
problem of value alignment: how can we build autonomous AI that is aligned with societally
held values [7]. Virginia Dignum has characterized three dimensions of AI Ethics, namely
“Ethics by Design”, “Ethics in Design”, and “Ethics for Design” [8], and they are useful in
identifying two different responses to the value alignment problem. We shall structure the
following discussion based on the three dimensions above and explore the two different
directions to answer the value alignment problem in more detail.
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Building Ethical AI: Prospects and Limitations
Ethics by Design is “the technical/algorithmic integration of reasoning capabilities as part
of the behavior of [autonomous AI]” [9]. This line of research is also known as ‘machine
ethics’. The aspiration of machine ethics is to build artiﬁcial moral agents, which are
artiﬁcial agents with ethical capacities and thus can make ethical decisions without human
intervention [10]. Machine ethics thus answers the value alignment problem by building
autonomous AI that by itself aligns with human values. To illustrate this perspective with
the examples of AVs and hiring algorithms: researchers and developers would strive to
create AVs that can reason about the ethically right decision and act accordingly in
scenarios of unavoidable harm. Similarly, the hiring algorithms are supposed to make nondiscriminatory decision without human intervention.
Wendell Wallach and Colin Allen classiﬁed three types of approaches to machine ethics in
their seminal book Moral machines [11]. The three types of approaches are, respectively, (i)
top-down approaches, (ii) bottom-up approach, and (iii) hybrid approaches that merge the
top-down and bottom-up approach. In the simplest form, the top-down approach attempts
to formalize and implement a speciﬁc ethical theory in autonomous AI, whereas the
bottom-up approach aims to create autonomous AI that can learn from the environment or
from a set of examples what is ethically right and wrong; ﬁnally, the hybrid approach
combines techniques and strategies of both the top-down and bottom-up approach [12].
A These approaches, however, are subject to various theoretical and technical limitations.
For instance, top-down approaches need to overcome the challenge to ﬁnd and defend an
uncontroversial ethical theory among conﬂicting philosophical traditions. Otherwise the
ethical AI will risk being built on an inadequate, or even false, foundation. Bottom-up
approaches, on the other hand, infer what is ethical from what is popular, or from what is
commonly held as being ethical, in the environment or among examples. Yet such inferences
do not ensure that autonomous AI acquire genuine ethical principles or rules because
neither popularity nor being considered ethical offers an appropriate ethical justiﬁcation
[13]. Furthermore, there is the technical challenge of building an ethical AI that can
effectively discern ethically relevant from ethically irrelevant information among the
multitude of information available within a given context. This capacity would be required
for the successful application of ethical principles in top-down approaches as well as for the
successful acquisition of ethical principles in bottom-up approaches [14].

Autonomous AI in general, and ethical AI in particular, may
signiﬁcantly undermine human autonomy because the decisions
made by them for us or about us will be beyond our control
Besides the theoretical and technical challenges, several ethical criticisms have been leveled
at building autonomous AI with ethical capacities. First, autonomous AI in general, and
ethical AI in particular, may signiﬁcantly undermine human autonomy because the
decisions made by them for us or about us will be beyond our control, thereby reducing our
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independence from external inﬂuences [15]. Second, it remains unclear who or what should
be responsible for wrongful decisions of autonomous AI, leading to concerns over their
impacts on our moral responsibility practices [16]. Finally, researchers have argued that
turning autonomous AI into moral agents or moral patients unnecessarily complicates our
moral world by introducing in it unfamiliar things that are foreign to our moral
understanding, thereby imposing an unnecessary ethical burden on human beings by
requiring us to pay undue moral attention to autonomous AI [17].

Machine Ethics, Truncated Ethics
Our review of the theoretical, technical, and ethical challenges to machine ethics does not
intend to be exhaustive or conclusive, and these challenges could indeed be overcome in
future research and development of autonomous AI. However, we think that these
challenges do warrant a pause and reconsideration of the prospects of building ethical AI. In
fact, we want to advance a more fundamental critique of machine ethics before exploring
another path for answering the value alignment problem.
Recall the objective of machine ethics is to build an autonomous AI that can make ethical
decisions and act ethically without human intervention. It zooms in on imbuing
autonomous AI the capacities to make ethical decisions and perform ethical actions, which
reﬂects a peculiar understanding of ‘ethics’ we take to problematize. More speciﬁcally,
focusing only on capacities for ethical decision-making and action, machine ethics is
susceptible to a truncated view of ethics that sees ethical decisions and actions as separable
from their social and relational contexts. Philosopher and novelist Iris Murdoch, for
example, has long ago argued that morality is not about “a series of overt choices which take
place in a series of speciﬁable situations” [18], but about “self-reﬂection or complex
attitudes to life which are continuously displayed and elaborated in overt and inward speech
but are not separable temporally into situations” [19]. For Murdoch, what is ethical is
inherently tied to a background of values. Therefore, it is essential, in thinking about
‘ethics’, to look beyond the capacities for ethical decision-making and action and the
moments of ethical choice and action and into the background of values and the stories
behind the choice and action. Similar arguments have been made to afﬁrm the role of social
and relational contexts in limiting ethical choices and shaping moral outcomes, and thus
the importance to account for them in our ethical reﬂection [20].
Following this line of criticism, the emphasis on imbuing autonomous AI’s ethical
capacities in machine ethics can be viewed as wrongheaded insofar as the emphasis
overshadows the fact that ethical outcomes from autonomous AI are shaped by multiple,
interconnected factors external to its ethical reasoning capacities and that there is an
extended process of social and political negotiation on the criteria for rightness and
wrongness underlining the eventual ethical decisions and actions made by autonomous AI.
‘The Moral Machine experiment’ conducted by researchers at the MIT Media Lab is a case in
point [21]. In the experiment, the MIT researchers attempt to crowdsource ethical decisions
in different accident scenarios involving AVs, and the results are intended to inform the
ethical design of AVs. What is missing, however, are the social, cultural, political

PÀGINA 4 / 10

backgrounds and personal stories involved in real accidents that accident scenarios in the
experiment do not, and often cannot, properly describe [22]. In this respect, ‘The Moral
Machine’ experiment is also based on a truncated view of ethics, which only considers the
choice to be made in speciﬁc situations and neglect the background of values and contextual
details that are essential for making ethical judgments.

In thinking about ‘ethics’, it is essential to look beyond the
capacities for ethical decision-making and action and the moments
of ethical choice and action, and into the background of values and
the stories behind the choice and action
Indeed, social and relational contexts matter to the ethical analysis of autonomous AI both
before and after its implementation. For example, one can devise an impartial hiring
algorithm, which assesses job candidates only on the basis of the qualities required by an
opening. This impartial hiring algorithm could nonetheless remain discriminatory, and
therefore ethically dubious, if the speciﬁc qualities required by the opening are
inadvertently linked to race, gender, and social class. In this case, care must be taken not to
reproduces the pre-existing social bias in the hiring algorithm. Moreover, even the bestintended technologies can bring serious adverse impacts to their (non-)users as bias and
harm could emerge from the interaction between technology and the users and society [23].
Imagine an app which residents can use to report incidents, such as road damages to the
local city council, which then uses an algorithm to sort and rank local problems based on
those reports. If we assume that access to smartphones and thus to the app is unequally
distributed, this may lead to underreporting of problems in areas with poorer residents. If
not taken into account in the algorithmic sorting and ranking, this bias in the input data
could then further increase inequalities between more and less afﬂuent areas in the city
[24].
The key lesson from the two examples is that having some ethical principles or rules
inscribed in autonomous AI is insufﬁcient to resolve the value alignment problem because
the backgrounds and contexts do contribute to our overall judgment of what is ethical. We
should remind ourselves that autonomous AI is always situated in some broader social and
relational contexts, and so we cannot only focus on its capacities for moral decision-making
and action. We need to consider not only what decisions and actions autonomous AI should
produce, but also (i) why we—or, the society—think those decisions and actions are ethical,
(ii) how we arrive at such views, and (iii) whether we are justiﬁed in thinking so. Accordingly,
‘The Moral Machines’ experiment is objectionable as it unjustiﬁably assumes that the most
intuitive or popular response to the accident scenarios is the ethical response. Indeed, the
reframing of questions gives us two advantages. First, we can now easily include other
parties and factors beyond the autonomous AI in our ethical reﬂection. Second, it also makes
explicit the possibility of (re-)negotiating which ethical principles or rules should be
inscribed in autonomous AI (or even questioning the use of autonomous AI in a speciﬁc
context altogether).
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A Distributed Ethics of AI
To be clear, we do not deny the need to examine the values embedded in technology and the
importance to design and build technology with values that are aligned with human
interests [25]. As the examples in this article show, autonomous AI can play a role in ethical
decision-making and may lead to ethically relevant outcomes, so it is necessary to both
examine the values embedded in it and to use shared societal values to guide its design and
development. We do, however, want to question the aspiration of delegating ethical
reasoning and judgment to machines, thereby stripping such reasoning and judgment from
the social and relational contexts. A proper account of the ethics of AI should expand its
scope of reﬂection and include other parties and factors that are relevant to the ethical
decision-making and have contributed to the ethical outcomes of autonomous AI. To this
end, it is essential for the ethics of AI to include various stakeholders, e.g. policy-makers,
company leaders, designers, engineers, users, non-users, and the general public, in ethical
reﬂection of autonomous AI. Indeed, only by doing so can we sufﬁciently address the
questions: (i) why we think the decisions and outcomes of AI are ethical, (ii) how we arrive at
such views, and (iii) whether we are justiﬁed in our judgements.

the design and implementation of AI should take existing societal
inequalities and injustices into consideration, account for them,
and at best even aim at alleviating them through their design
decisions
We shall call this expanded AI Ethics a distributed ethics of AI. The term ‘distributed’ aims to
capture the fact that multiple parties and factors are relevant to and have contributed to the
ethical outcomes of autonomous AI, and thus the responsibility for them are ‘distributed’
between the relevant and contributing parties and factors [26]. To use the examples of AVs
and hiring algorithms: poor urban planning and road facilities should be legitimate
concerns in the ethics of AVs, in the same way as existing social and cultural biases are valid
considerations for ethical hiring algorithms. Hence, the design and implementation of AI
should take existing societal inequalities and injustices into consideration, account for them,
and at best even aim at alleviating them through their design decisions.
The distributed ethics of AI needs what Dignum has labeled “Ethics in Design”, i.e. “the
regulatory and engineering methods that support the analysis and evaluation of the ethical
implications of AI systems as these integrate or replace traditional social structures” as well
as “Ethics for Design”, i.e. “the codes of conduct, standards and certiﬁcation processes that
ensure the integrity of developers and users as they research, design, construct, employ and
manage artiﬁcial intelligent systems” [27]. Ethical questions of autonomous AI cannot be
solved by ‘better’ individual(istic) ethical capacities but only through collectiveefforts. To
guide such collective efforts, ethicalguidelines offer useful means to stir value- und
principle-based reﬂection in regards in autonomous AI and to effectively coordinate the
efforts among different relevant and contributing parts [28].
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Conclusions: sobre la IA ﬁable de la UE
In April 2019, the High-Level Expert Group released the ‘Ethics Guidelines for Trustworthy
AI’ which concretize the Europe’s vision of AI. According to these Guidelines, Europe should
research and develop Trustworthy AI, which is lawful, ethical, and robust.
There are two points in the Guidelines that deserve special mentioning in the present
subject of discussion. First, it is interesting to note that the concerns for trust in the
Guidelines are about “not only the technology’s inherent properties, but also the qualities of
the socio-technical systems involving AI applications […]. Striving towards Trustworthy AI
hence concerns not only the trustworthiness of the AI system itself, but requires a holistic
and systemic approach, encompassing the trustworthiness of all actors and processes that
are part of the system’s socio-technical context throughout its entire life cycle.” In this
respect, the vision of Trustworthy AI clearly matches with the distributed ethics of AI as
previously described. Second, it is also interesting to note that the four ethical principles
identiﬁed in the Guidelines are mid-level principles, i.e.
1. The principle of respect for human autonomy.
2. The principle of prevention of harm.
3. The principle of fairness.
4. The principle of explicability
The formulation of ethical principles based on mid-level principles is particularly
illuminating, because mid-level principles require human interpretation and ordering in
their application, and they are not intended to—and, indeed cannot—be implemented
within autonomous AI. The need for interpretation and ordering also points to the social
and relational contexts, where the resourcesfor interpretation and ordering lies.
While the European vision of Trustworthy AI and the Guidelines have a conceptually sound
foundation, there a number of open problems with them. For instance, the use of mid-level
principles in the Guidelines allows considerable room for interpretation, which, in turn, can
be misused by malevolent actors to cherry-pick the interpretations and excuse themselves
from their responsibility. This problem is further compounded by the Guidelines’ emphasis
on self-regulation, where politicians and companies can pay lip service to the European
vision with cheap and superﬁcial measures, such as propaganda and setting up symbolic
advisory boards, without substantively addressing the negative impacts of AI. Hence, there
are signiﬁcant issues concerning the actual regulatory and institutional framework for AI
Ethics and for realizing this European vision. Particularly, there is the need to create a clear
framework to fairly distribute the beneﬁts and risks of AI and the need to introduce ‘hard’
laws and regulations against the violation of basic ethical values and human rights.
Notwithstanding these problems, the Guidelines’ focus on humans and beyond technology
should be taken as an appropriate normative standpoint for the AI Ethics and the European
vision. To end this article, we want to remind that the ethical questions about autonomous
AI are distributed in nature, and that we—or, the society—should have a voice in their
design and deployment.
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