12

Ethics of Robotics
Vincent C. Müller

12.1

Introduction

This chapter will provide a comprehensive introduction to the ethics of robotics, with a
particular emphasis on the integration of artificial intelligence (AI) and robotics. After the
introduction to the field in section 12.1, the main themes are, in section 12.2, ethical issues
that arise with robotics systems as objects (i.e., tools made and used by h umans), where
the main sections are privacy, human-robot interaction, employment, and the effects of
autonomy, and in section 12.3, robotics systems as subjects (i.e., when ethics is for the
systems themselves in machine ethics and artificial moral agency). Many of these questions concern the use of AI, so the ethics of AI w
 ill play a role in this chapter.
For each section within these themes, we provide a general explanation of the ethical
issues, we outline existing positions and arguments, and then we analyze how this plays
out with current technologies and finally what policy consequences may be drawn.
12.1.1

Background of the Field

The ethics of robotics is often focused on “concerns” of various sorts—which is a typical
response to new technologies. The task of an essay such as this is to analyze the issues
and to deflate the nonissues. Some technologies, such as nuclear power, cars, or plastics,
have caused ethical and political discussion and significant policy efforts to control the
trajectory of these technologies—usually once some damage is done.
The ethics of robotics has seen significant press coverage in recent years, which supports
this kind of work but also may end up undermining it: It often talks as though we already
knew what would be ethical and as if the issues w
 ere just what future technology w
 ill bring
and what we should do about it. Press coverage thus focuses on considerations of risk,
security (Brundage et al. 2018), and the prediction of impact (e.g., on the job market). The
result is a discussion of essentially technical problems and on how to achieve the desired
outcome. Another result is that much of the current discussion in policy and industry, with
its focus on image and public relations—where the label “ethical” is really not much more
than the new “green,” is perhaps used for “ethics washing.” For a problem to qualify as a
problem for robot ethics would require that we do not readily know what is the right thing
to do. In this sense, job loss, theft, or killing with a robot are not a problem for ethics, but
whether these are permissible u nder certain circumstances is such a problem.
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A last caveat is in order for our presentation: The ethics of robotics is a very young
field within applied ethics, with significant dynamics but few well-established issues and
no authoritative overviews—though surveys for the ethics of robotics exist (Lin, Abney,
and Jenkins 2017; Royakkers and van Est 2016; Calo, Froomkin, and Kerr 2016; Tzafestas
2016; European Group on Ethics in Science and New Technologies 2018). So this article
cannot just reproduce what the community has achieved thus far but must propose an
ordering where little order exists.
12.1.2 A Note on Policy
 here is significant public discussion about robot ethics, and t here are frequent pronounceT
ments from politicians that the m
 atter requires new policy, but actual technology policy
is difficult to plan and to enforce. It can take many forms, from incentives and funding,
infrastructure, taxation, or good-will statements to regulation by various actors and the
law. Policy for robotics will possibly come into conflict with other aims of technology
policy or general policy. One important practical aspect is which agents are involved in
the development of a policy and what power structures oversee it.
For people who work in ethics and policy, there is probably a tendency to overestimate
the impact and the threats from a new technology and to underestimate how far current
regulation can reach (e.g., for product liability). On the other hand, for businesses, the
military, and some administrations there is an interest to “talk” and to preserve a good
public image but not to “do” anything. Governments, parliaments, associations, and industry circles in industrialized countries have produced reports and white papers in recent
years, and some have generated good-will slogans. For a survey, see (Jobin, Ienca, and
Vayena 2019).
Though very little a ctual policy has been produced, there are some notable beginnings.
The latest EU policy document suggests “trustworthy AI” should be lawful, ethical, and
technically robust and then spells this out as seven requirements: human oversight, technical
robustness, privacy and data governance, transparency, fairness, well-being, and accountability (AI HLEG 2019). Much European research now runs under the slogan of “responsible
research and innovation” (RRI), and “technology assessment” has been a standard field since
the advent of nuclear power. Professional ethics is also a standard field in information technology, and this includes issues that are relevant h ere. We also expect that much policy w
 ill
eventually cover specific uses or technologies of robotics, rather than the field as a w
 hole
(see Calo 2018; Stahl, Timmermans, and Mittelstadt 2016; Johnson and Verdicchio 2017;
Giubilini and Savulescu 2018; Crawford and Calo 2016). The more political a ngle of technology is often discussed in “science and technology studies” (STS). As books like The
Ethics of Invention (Jasanoff 2016) show, the concerns are often quite similar to those of
ethics (Jacobs et al. 2019).

12.2

Ethics for the Use of Robotics Systems

In this section we outline the ethical issues of the human use of AI and robotics systems that
can be more or less autonomous—which means we look at issues that arise with certain uses
but would not arise with o thers. It must be kept in mind, however, that the design of technical
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artifacts has ethical relevance for their use (Houkes and Vermaas 2010; Verbeek 2011), so
beyond “responsible use,” we also need “responsible design” in this field.
12.2.1

Human-Robot Interaction

Human-robot interaction (HRI) now pays significant attention to ethical matters, to the
dynamics of perception from both sides, and to the different interests and the intricacy of
the social context, including coworking (e.g., Arnold and Scheutz 2017).
Deception and authenticity
The central questions here often involve w
 hether a robot involves deception, or perhaps
violates human dignity or the Kantian requirement of “respect for humanity” (Lin, Abney,
and Jenkins 2017). Humans very easily attribute mental properties to objects, and empathize with them, especially when the outer appearance of these objects is similar to that
of living beings. This can be used to deceive humans (or animals) into attributing more
intellectual or even emotional significance to robots than they deserve. Some parts of
humanoid robotics are problematic in this regard (e.g., Hiroshi Ishiguro’s remote-controlled
Geminoids), and there are cases that have clearly been deceptive for public relations purposes (e.g., Hanson Robotics’ “Sophia,” with exaggerated statements and even remote
control). Of course, some fairly basic constraints of business ethics and law apply to robots
too: product safety and liability, or nondeception in advertisement. It appears that these
existing constraints take care of many concerns that are raised. There are cases, however,
in which HRI has aspects that appear specifically human in ways that can perhaps not be
replaced by robots: care, love, and sex.
Example A: Care robots
The use of robots in health care for humans is currently at the level of concept studies in
real environments, but it may become a usable technology in a few years and has raised a
number of concerns for a dystopian f uture of dehumanized care (Sharkey and Sharkey 2011;
Sparrow 2016). Current systems include robots that support h uman carers (caregivers)—for
example, in lifting patients or transporting material; robots that enable patients to do certain
things by themselves, such as eat with a robotic arm; and also robots that are given to patients
as company and comfort (e.g., the “Paro” robot seal). For an overview, see (van Wynsberghe
2016; Fosch-Villaronga and Albo-Canals 2019; Nørskov 2017) and for a survey of users
Draper et al. (2014).
One reason why the issue of care has come to the fore is that p eople have argued we
will need robots in aging societies. This argument makes problematic assumptions—
namely, that with longer life spans p eople will need more care and that it w
 ill not be possible
to attract more humans to caring professions. It may also show a bias about age (Jecker
2020). Most importantly, it ignores the nature of automation, which is not simply about
replacing h umans but about allowing humans to work more effectively. It is not very clear
that there really is an issue here since the discussion mostly focuses on the fear of robots
dehumanizing care, but the a ctual and foreseeable robots in care are for the classic automation of technical tasks as assistive robots. They are thus “care robots” only in a behavioral
sense of d oing what is required, not in the sense that a h uman “cares” for the patients. It
appears that the success of “being cared for” relies on this intentional sense of “care,” which
foreseeable robots cannot provide. If anything, the risk of robots in care is the absence of
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such intentional care—because fewer human carers may be needed. Interestingly, caring
for something, even a virtual agent, can be good for the carer themselves (Lee et al. 2019).
A system that pretends to care would be deceptive and thus problematic—unless the deception is countered by sufficiently large utility gain (Coeckelbergh 2016). Some robots that
pretend to “care” on a basic level are available (Paro seal), and o thers are in the making.
Perhaps feeling cared for by a machine, to some extent, can be progress in some cases?
Example B: Sex robots
Several tech optimists have argued that humans will likely be interested in sex and companionship with robots and feel good about it (Levy 2007). Given the variation of human
sexual preferences, including sex toys and sex dolls, this seems very likely: the question
is whether such devices should be manufactured and promoted and w
 hether there should
be limits to use in this touchy area. It seems to have moved into the mainstream of “robot
philosophy” in recent times (Sullins 2012; Danaher and McArthur 2017; Sharkey et al.
2017; Bendel 2018; Devlin 2018).
Humans have long had deep emotional attachments to objects, so perhaps companionship or even love with a predictable android is attractive, especially to p eople who strug
gle with actual h umans and already prefer dogs, cats, a bird, a computer, or a Tamagotchi.
Danaher (2019b) argues against Nyholm and Frank (2017) that this can be true friendship
and is thus a valuable goal. It certainly looks like such friendship might increase overall
utility, even if lacking in depth. In all these areas, there is an issue of deception since a
robot cannot (at present) mean what it says or have feelings for a h uman. It is well known
that humans are prone to attribute feelings and thoughts to entities that behave as if they
had sentience and even to clearly inanimate objects that show no behavior at all. Also,
paying for deception seems to be an elementary part of the traditional sex industry.
Finally, there are concerns that have often accompanied matters of sex—namely, consent
(Frank and Nyholm 2017), aesthetic issues, and worry that humans may be “corrupted”
by certain experiences. Old-fashioned though this may seem, h uman behavior is influenced
by experience, and it is likely that pornography or sex robots support the perception of
other humans as mere objects of desire, or even as recipients of abuse, and thus ruin a
deeper sexual and erotic experience. The Campaign against Sex Robots argues that these
devices are a continuation of slavery and prostitution (Richardson 2016).
12.2.2 The Effects of Automation on Employment
It seems clear that AI and robotics will lead to significant gains in productivity and thus
overall wealth. The attempt to increase productivity has probably always been a feature
of the economy, though the emphasis on “growth” is a modern phenomenon (Harari 2016,
240). However, productivity gains through automation typically mean that fewer humans
are required for the same output. This does not necessarily imply a loss of overall employment, however, because available wealth increases and that can increase demand sufficiently to counteract the productivity gain. In the long run, higher productivity in industrial
societies has led to more wealth overall. Major labor market disruptions have occurred in
the past—for example, farming employed over 60 percent of the workforce in Europe and
North Americ a in 1800, while by 2010 it employed about 5 percent in the European Union
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and even less in the wealthiest countries (Anonymous 2013). In the twenty years between
1950 and 1970, the number of hired agricultural workers in the UK was reduced by
50 percent (Zayed and Loft 2019). Some of these disruptions lead to more labor-intensive
industries moving to places with lower labor cost—this is an ongoing process.
Classic automation replaces human muscle, whereas digital automation replaces human
thought or information processing—and unlike physical machines, digital automation is
very cheap to duplicate (Bostrom and Yudkovski 2014). It may thus mean a more radical
change in the labor market. So the main question is: Is it different, this time? Will the
creation of new jobs and wealth keep up with the destruction of jobs? And even if it is
not different, what are the transition costs, and who bears them? For example, will lower-
cost areas suffer and higher-cost areas gain from this development? Do we need to make
societal adjustments for a fair distribution of costs and benefits of digital automation?
Responses to the issue of unemployment from robotics and AI have ranged from the
alarmed (Frey and Osborne 2013; Westlake 2014) to the neutral (Metcalf, Keller, and Boyd
2016; Calo 2018; Frey 2019) and the optimistic (Brynjolfsson and McAfee 2016; Harari
2016; Danaher 2019a). In principle, the labor market effect of automation seems to be
fairly well understood as involving two channels: “(i) the nature of interactions between
differently skilled workers and new technologies affecting labor demand and (ii) the equilibrium effects of technological progress through consequent changes in labor supply and
product markets” (Goos 2018, 362). What currently seems to happen in the labor market
as a result of automation is “job polarization” or the “dumbbell” shape (Goos, Manning,
and Salomons 2009): the highly skilled technical jobs are in demand and highly paid, the
low-skilled service jobs are in demand and badly paid, but the midqualification jobs in
factories and offices—that is, the majority of jobs—are under pressure and reduced
because they are relatively predictable and most likely to be automated (Baldwin 2019).
Perhaps enormous productivity gains allow the “age of leisure” to be realized, which
Keynes (1930) predicted to occur around 2030, assuming a growth rate of 1 percent per
annum? Actually, we have already reached the level he anticipated for 2030, but we are
still working—consuming more and inventing ever more levels of organization. Harari
explained how this eco
nom
ical development allowed humanity to overcome hunger,
disease, and war, and now we aim for immortality and eternal bliss through AI, thus his
title Homo Deus (Harari 2016, 75).
In general terms, the issue of unemployment is one of how goods in a society should
be justly distributed. A standard view is that distributive justice should be rationally
decided from b ehind a “veil of ignorance” (Rawls 1971)—that is, as if one does not know
what position in a society one would actually be taking (laborer or industrialist, and so
on). Rawls thought the chosen principles would then support basic liberties and a distribution that is of greatest benefit to the least-advantaged members of society. It would appear
that the robotics economy has three features that make such justice unlikely: First, it operates in a largely unregulated environment where responsibility is often hard to allocate.
Second, it operates in markets that have a “winner-takes-all” feature, where monopolies
develop quickly. Third, the “new economy” of the digital service industries is based on
intangible assets, also called “capitalism without capital” (Haskel and Westlake 2017).
This means that it is difficult to control multinational digital corporations that do not rely
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on a physical plant in a particular location. These three features seem to suggest that if
we leave the distribution of wealth to free market forces, the result would be a heavily
unjust distribution. And this is indeed a development that we can already see.
One interesting question that has not received too much attention is whether the development of robotics is environmentally sustainable. Like all computing systems, they
produce waste that is very hard to recycle, and they consume vast amounts of energy,
especially for the training of machine-learning systems (and even for the mining of cryptocurrency). Again it appears that some agents off-load costs to the general society.
12.2.3

Privacy and Surveillance

 here is a general discussion about privacy and surveillance in information technology
T
(e.g., Macnish 2017; Roessler 2017), which mainly concerns the access to private data
and data that are personally identifiable. Privacy has several well-recognized aspects—for
example, “the right to be left alone,” information privacy, privacy as an aspect of personhood, control over information about oneself, and the right to secrecy (Bennett and Raab
2006). Privacy studies have historically focused on state surveillance by secret services
but now include surveillance by other state agents, businesses, and even individuals. The
technology has changed massively in the last decades, while regulation has been slow to
respond (though there is the GDPR [2016]). The result is an anarchy that is exploited by
the most powerful players—sometimes in plain sight, sometimes in hiding.
The digital sphere has widened massively: all data collection and storage are now
digital, our lives are more and more digital, most digital data are connected to a single
internet, and there is more and more sensor technology around that generates data about
nondigital aspects of our lives. At the same time, control over who collects which data,
and who has access, is much harder in the digital world than it was in the analog world
of paper and telephone calls. E
 very new technology amplifies the known issues. For
example, face recognition in photos and videos allows identification and thus profiling
and searching for individuals (Whittaker et al. 2018, 15ff ). The result is that “in this vast
ocean of data, there is a frighteningly complete picture of us” (Smolan 2016, 1:1), a scandal
that still has not received due public attention.
The data trail we leave b ehind is how our “free” services are paid for, but we are not told
about that data collection and its value, and we are manipulated into leaving ever more such
data. The primary focus of social media, gaming, and most of the internet in this “surveillance economy” is to gain, maintain, and direct attention—and thus data supply. This surveillance and attention economy is sometimes called “surveillance capitalism” (Zuboff 2019).
Such systems will often reveal facts about us that we ourselves wish to suppress or are not
aware of. With the last sentence of his best-selling book Homo Deus, Harari (2016) asks about
the long-term consequences of AI: “What will happen to society, politics and daily life when
non-conscious but highly intelligent algorithms know us better than we know ourselves?”
Robotic devices have not yet played a major role in this area, except for security patrolling, but this will change once they are more common outside of industry environments.
Together with the Internet of Things, the “smart” systems (phone, TV, oven, lamp, virtual
assistant, home . . .), the “smart city” (Sennett 2018), and “smart governance,” they are
set to become part of the data-gathering machinery that offers more detailed data, of dif
ferent types, in real time, with ever more information.
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Privacy-preserving techniques that can conceal the identity of persons or groups to a
large extent are now a standard staple in data science; they include (relative) anonymization, access control (plus encryption), and other models in which computation is carried
out without access to full unencrypted input data (Stahl and Wright 2018), in the case of
“differential privacy” by adding calibrated noise to the output of queries (Dwork et al.
2006; Abowd 2017). While requiring more effort and cost, such techniques can avoid many
of the privacy issues. Some companies have also seen better privacy as a competitive
advantage that can be leveraged and sold at a price.
12.2.4 Autonomous Systems
Autonomy generally
Several notions of autonomy can be found in the discussion of autonomous systems. A stronger notion is involved in philosophical debates in which autonomy is the basis for responsibility and personhood (Christman 2018). In this context, responsibility implies autonomy, but
not inversely, so some systems can have degrees of technical autonomy without raising issues
of responsibility. The weaker, more technical, notion of autonomy in robotics is relative and
gradual: a system is said to be autonomous with respect to h uman control to a certain degree
(Müller 2012). There is a parallel here to the issues of bias and opacity in AI since autonomy
also concerns a power relation: Who is in control, and who is responsible?
Generally speaking, one question is whether autonomous robots raise issues that suggest
a revision of present conceptual schemes or w
 hether they just require technical adjustments. In most jurisdictions, there is a sophisticated system of civil and criminal liability
to resolve such issues. Technical standards—for example, for the safe use of machinery
in medical environments—will likely need to be adjusted. There is already a field of
“verifiable AI” for such safety-critical systems and for “security applications.” Bodies like
the IEEE and the BSI have produced “standards,” particularly for more technical subproblems, such as data security and transparency. Among the many autonomous systems on
land, on w
 ater, underwater, in the air, or in space, we discuss two samples: autonomous
vehicles and autonomous weapons.
Example A: Autonomous vehicles
Autonomous vehicles hold the promise of reducing the very significant damage that h uman
driving currently c auses—with approximately one million h umans killed per year, many
more injured, the environment polluted, the earth sealed with concrete and tarmac, the cities
full of parked cars, and so on. However, there seem to be questions of how autonomous
vehicles should behave and how responsibility and risk should be distributed in the complicated system the vehicles operate in. (There is also significant disagreement over how long
the development of fully autonomous, or “level 5,” cars [SAE 2015] w
 ill actually take.)
There is some discussion of “trolley problems” in this context. In the classic trolley
problems (Thompson 1976; Woollard and Howard-Snyder 2016, sect. 2), various dilemmas are presented. The simplest version is that of a trolley train on a track that is heading
toward five people and w
 ill kill them u nless the train is diverted onto a side track. However,
on that track is one person who w
 ill be killed if the train takes that side track. The example
goes back to a remark in (Foot 1967, 6), who discusses a number of dilemma cases in
which tolerated and intended consequences of an action differ. Trolley problems are not
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supposed to describe actual ethical problems or to be solved with a “right” choice. Rather,
they are thought experiments in which choice is artificially constrained to a small, finite
number of distinct one-off options and where the agent has perfect knowledge. These
problems are used as a theoretical tool to investigate ethical intuitions and theories—
especially the difference between actively doing versus allowing something to happen,
intended versus tolerated consequences, and consequentialist versus other normative
approaches (Kamm and Rakowski 2016). This type of problem has reminded many of the
problems encountered in a ctual driving and in autonomous driving (Lin 2015). It is doubtful, however, that an actual driver or autonomous car will ever have to solve trolley prob
lems (but see Keeling 2019). While autonomous car trolley problems have received a lot
of media attention (Awad et al. 2018), they do not seem to offer anything new to e ither
ethical theory or to the programming of autonomous vehicles.
The more common ethical problems in driving, such as speeding, risky overtaking, not
keeping a safe distance, and more are classic problems of pursuing personal interest versus
the common good. The vast majority of these are covered by legal regulations on driving.
Programming the car to drive “by the rules” rather than “by the interest of the passengers”
or “to achieve maximum utility” is thus deflated to a standard problem of programming
ethical machines (see section 3.1). There are probably additional discretionary rules of
politeness and interesting questions on when to break the rules (Lin 2015), but again this
seems to be more a case of applying standard considerations (rules vs. utility) to autonomous
vehicles.
Notable policy efforts in this field include the report by the German Federal Ministry
of Transport and Digital Infrastructure (2017), which stresses that safety is the primary
objective. Rule 10 states, “In the case of automated and connected driving systems, the
accountability that was previously the sole preserve of the individual shifts from the motorist to the manufacturers and operators of the technological systems and to the bodies
responsible for taking infrastructure, policy and legal decisions” (see 3.2.1). The resulting
German and EU laws on licensing automated driving are much more restrictive than their
US counterparts, where “testing on consumers” is a strategy used by some companies—
without informed consent of the consumers or the possible victims.
Example B: Autonomous weapons
The notion of automated weapons is fairly old: “For example, instead of fielding s imple
guided missiles or remotely piloted vehicles, we might launch completely autonomous land,
sea, and air vehicles capable of complex, far-ranging reconnaissance and attack missions”
(DARPA 1983, 1). This proposal was ridiculed as “fantasy” at the time (Dreyfus, Dreyfus,
and Athanasiou 1986, ix), but it is now a reality, at least for more easily identifiable targets
(missiles, planes, ships, tanks, and so on) but not for h uman combatants. The main arguments against (lethal) autonomous weapon systems (AWS or LAWS) are that they support
extrajudicial killings, take responsibility away from h umans, and make wars or killings
more likely—for a detailed list of issues see (Lin, Bekey, and Abney 2008, 73–86).
It appears that lowering the hurdle to use such systems (autonomous vehicles, “fire-
and-forget” missiles, or drones loaded with explosives) and reducing the probability of
being held accountable would increase the probability of their use. The crucial asymmetry
in which one side can kill with impunity and thus has few reasons not to do so already
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exists in conventional drone wars with remote-controlled weapons (e.g., the US in Pakistan).
It is easy to imagine a small drone that searches, identifies, and kills an individual human—or
perhaps a type of h uman. These are the kinds of cases brought forward by the Campaign to
Stop Killer Robots and other activist groups. Some seem to be equivalent to saying that
autonomous weapons are indeed weapons, and weapons kill, but we still make them in
gigantic numbers. On the m
 atter of accountability, autonomous weapons might make the
identification and prosecution of the responsible agents more difficult, but this is not clear
given the digital records that one can keep, at least in a conventional war. The difficulty of
allocating punishment is sometimes called the “retribution gap” (Danaher 2016).
Another question seems to be whether using autonomous weapons in war would make
wars worse or perhaps less bad? If robots reduce war crimes and crimes in war, the answer
may well be positive and has been used not only as an argument in favor of these weapons
(Arkin 2009; Müller 2016) but also as an argument against (Amoroso and Tamburrini
2018). Arguably, the main threat is not the use of such weapons in conventional warfare
but in asymmetric conflicts or by nonstate agents, including criminals.
It has also been said that autonomous weapons cannot conform to International Humanitarian Law, which requires observance of the principles of distinction (between combatants
and civilians), proportionality (of force), and military necessity (of force) in military
conflict (Sharkey 2019). It is true that the distinction between combatants and noncombatants is difficult to discern, but the distinction between civilian and military ships is easy
to see—so all this says is that we should not construct and use such weapons if they do
violate humanitarian law. Additional concerns have been raised that being killed by an
autonomous weapon threatens human dignity, but even the defenders of a ban on these
weapons seem to say that these are not good arguments: “There are other weapons, and
other technologies, that also compromise human dignity. Given this, and the ambiguities
inherent in the concept, it is wiser to draw on several types of objections in arguments
against AWS, and not to rely exclusively on h uman dignity” (Sharkey 2019).
A lot has been made of keeping h umans “in the loop” or “on the loop” of military guidance on weapons—these ways of spelling out “meaningful control” are discussed in
Santoni de Sio and van den Hoven (2018). There have been discussions about the difficulties of allocating responsibility for the killings of an autonomous weapon, and a “responsibility gap” has been suggested (esp. Sparrow 2007), meaning that neither the human nor
the machine may be responsible. On the other hand, we do not assume that for e very event
there is someone responsible for that event, and the real issue may well be the distribution
of risk (Simpson and Müller 2016). Risk analysis (Hansson 2013) indicates it is crucial
to identify who is exposed to risk, who is a potential beneficiary, and who makes the
decisions (Hansson 2018, 1822–1824).

12.3
12.3.1

Ethics for Robotics Systems
Machine Ethics

Machine ethics is ethics for machines, for “ethical machines,” and for machines as subjects
rather than for the human use of machines as objects. It is often not very clear whether
this is supposed to cover all of robot ethics of to be a part of it (Floridi and Saunders 2004;
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Moor 2006; Wallach and Asaro 2017; Anderson and Anderson 2011). Sometimes it looks
as though there is the (dubious) inference at play here that if machines act in ethically
relevant ways, then we need a machine ethics. Accordingly, some use a broader notion:
“Machine ethics is concerned with ensuring that the behavior of machines toward human
users, and perhaps other machines as well, is ethically acceptable” (Anderson and Anderson 2007, 15). This might include mere m
 atters of product safety, for example. Some of
the discussion in machine ethics makes the very substantial assumption that machines can,
in some sense, be ethical agents responsible for their actions, or “autonomous moral
agents” (see van Wynsberghe and Robbins 2019). The basic idea of machine ethics is now
finding its way into actual robotics, where the assumption that t hese machines are artificial
moral agents in any substantial sense is usually not made (Winfield et al. 2019). It is
sometimes observed that a robot that is programmed to follow ethical rules can very easily
be modified to follow unethical rules (Vanderelst and Winfield 2018).
The idea that machine ethics might take the form of “laws” has famously been investigated by Isaac Asimov (1942), who proposed “three laws of robotics”: “First Law—A
robot may not injure a h uman being or, through inaction, allow a h uman being to come
to harm. Second Law—A robot must obey the orders given it by h uman beings except
where such orders would conflict with the First Law. Third Law—A robot must protect
its own existence as long as such protection does not conflict with the First or Second
Laws.” Asimov then showed in a number of stories how conflicts between these three laws
will make it problematic to use them, despite their hierarchical organization.
It is not clear that there is a consistent notion of “machine ethics” since weaker versions
are in danger of reducing “having an ethics” to notions that would not normally be considered sufficient (e.g., without “reflection” or even without “action”); stronger notions
that move toward artificial moral agents may describe a—currently—empty set.
12.3.2 Artificial Moral Agents
If one takes machine ethics to concern moral agents, in some substantial sense, then these
agents can be called “artificial moral agents” having rights and responsibilities. However,
the discussion about artificial entities challenges a number of common notions in ethics,
and it can be very useful to understand t hese in abstraction from the h uman case (cf. Powers
and Ganascia, forthcoming; Misselhorn 2020).
Several authors use “artificial moral agent” in a less demanding sense, borrowing from
the software “agent” use in which case matters of responsibility and rights will not arise
(Allen, Varner, and Zinser 2000). James Moor (2006) distinguishes four types of machine
agents: ethical impact agents (example: robot jockeys), implicit ethical agents (example:
safe autopilot), explicit ethical agents (example: using formal methods to estimate utility),
and full ethical agents (“Can make explicit ethical judgments and generally is competent
to reasonably justify them. An average adult human is a full ethical agent”). Several ways
to achieve “explicit” or “full” ethical agents have been proposed, via programming it in
(operational morality), via “developing” the ethics itself (functional morality), and finally,
full-blown morality with full intelligence and sentience (Allen, Smit, and Wallach 2005;
Moor 2006). Programmed agents are sometimes not considered “full” agents b ecause they
are “competent without comprehension,” just like the neurons in a brain (Dennett 2017;
Hakli and Mäkelä 2019).
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In some of these discussions, the notion of “moral patient” plays a role: ethical agents
have responsibilities, while ethical patients have rights, b ecause harm to them m
 atters. It
seems clear that some entities are patients without being agents—for example, simple
animals that can feel pain but cannot make justified choices. On the other hand, it is normally
understood that all agents w
 ill also be patients (e.g., in a Kantian framework). Usually, being
a person is supposed to be what makes an entity a responsible agent, someone who can have
duties and be the object of ethical concerns, and such personhood is typically a deep notion
associated with free will (Frankfurt 1971; Strawson 2005) and with having phenomenal
consciousness. Torrance (2011) suggests “artificial (or machine) ethics could be defined as
designing machines that do things which, when done by h umans, are criterial of the possession of ‘ethical status’ in those humans”—which he takes to be “ethical productivity and
ethical receptivity”—his expressions for moral agents and patients.
Responsibility for robots
There is broad consensus that accountability, liability, and the rule of law are basic requirements that must be upheld in the face of new technologies (European Group on Ethics in
Science and New Technologies 2018, 18), but the issue is how this can this be done and
how responsibility can be allocated. If the robots act, will they themselves be responsible,
liable, or accountable for their actions? Or should the distribution of risk perhaps take
precedence over discussions of responsibility?
Traditional distribution of responsibility already occurs: a car maker is responsible for the
technical safety of the car, a driver is responsible for driving, a mechanic is responsible for
proper maintenance, the public authorities are responsible for the technical conditions of the
roads, and so on. In general “the effects of decisions or actions based on AI are often the
result of countless interactions among many actors, including designers, developers, users,
software, and hardware. . . . With distributed agency comes distributed responsibility” (Taddeo
and Floridi 2018, 751). How this distribution might occur is not a problem that is specific
to robotics, but it gains particular urgency in this context (Nyholm 2018a, 2018b).
Rights for robots
Some authors have indicated that whether or not current robots must be allocated rights
should be seriously considered (Gunkel 2018a, 2018b; Turner 2019; Danaher 2020). This
position seems to rely largely on criticism of the opponents and on the empirical observation that robots and other nonpersons are sometimes treated as having rights. In this vein,
a “relational turn” has been proposed: If we relate to robots as though they had rights,
then we might be well advised not to search whether they “really” do have such rights,
but we should assume that they do (Coeckelbergh 2010, 2012, 2018). This raises the question of how far such antirealism or quasi-realism can go and what it means then to say
that “robots have rights” in a human-centered approach (Gerdes 2016). On the other side
of the debate, Bryson (2010) has insisted with a useful (but admittedly problematic) slogan
that “robots should be slaves”—that is, not enjoy rights, though she considers it a possibility (Gunkel and Bryson 2014).
There is a wholly separate issue of whether robots (or other AI systems) should be given
the status of “legal entities” or “legal persons”—in the sense in which natural persons but
also states, businesses, or organizations are “entities” and can have legal rights and duties.
The European Parliament has considered allocating such status to robots in order to deal
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with civil liability (EU Parliament 2016; Bertolini and Aiello 2018) but not criminal liability, which is reserved for natural persons. It would also be possible to assign only a certain
subset of rights and duties to robots. It has been said that “such legislative action would
be morally unnecessary and legally troublesome” because it would not serve the interest
of humans (Bryson, Diamantis, and Grant 2017, 273). In environmental ethics there is a
long-standing discussion about the legal rights for natural objects like trees (Stone 1972).
It has also been said that the reasons for developing robots with rights, or artificial moral
patients, in the future are ethically doubtful (van Wynsberghe and Robbins 2019). In the
community of “artificial consciousness” researchers is significant concern about whether
it would be ethical to create such consciousness since this would presumably imply ethical
obligations to a sentient being—for example, not to harm it and not to end its existence
by switching it off. Some authors have called for a “moratorium on synthetic phenomenology” (Bentley et al. 2018, 28f ).

12.4

Conclusion

It is remarkable how imagination or a “vision” of robotics and AI has played a central role
since the very beginning of the disciplines in the 1950s. And the evaluation of this vision
is subject to dramatic change: In a few decades, we went from the slogans “AI is impossible” (Dreyfus) and “AI is just automation” (Lighthill 1973) to “AI w
 ill solve all problems”
(Kurzweil 1999) and “AI may kill us all” (Bostrom 2014). This created media attention
and public relations efforts, but it also raises the problem of how much of this “philosophy
and ethics of AI and robotics” is really an imagined technology. As we said at the outset,
AI and robotics have raised fundamental questions about what we should do with these
systems, what the systems themselves should do, and what risks they have in the long term.
They also challenge the h uman view of humanity as the intelligent and dominant species
on Earth. We have seen the issues that have been raised, and we will have to watch technological and social developments closely to catch the new issues early and to develop a
philosophical analysis, as well as to debate the traditional problems of philosophy.
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