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Abstract
With increased digitalization and new technologies, societies are expected to no longer only include human actors, but arti-
ficial actors as well. Such a future of societies raises new questions concerning the coexistence, tasks and responsibilities of 
different actors. Manifold disciplines are involved in the creation of these future societies. This requires a common under-
standing of responsibility, and of definitions of actors in Hybrid Societies. This review aims at clarifying aforementioned 
terms from a legal and psychological perspective. Building from this common ground, we identified seven capacities in 
total which need to be met by actors in societies to be considered fully responsible, in both a legal and moral sense. From a 
legal perspective, actors need to be autonomous, have capacity to act, legal capacity, and the ability to be held liable. From 
a psychological perspective, actors need to possess moral agency and can be trusted. Both disciplines agree that explain-
ability is a pivotal capacity to be considered fully responsible. As of now, human beings are the only actors who can, with 
regard to these capacities, be considered morally and legally responsible. It is unclear whether and to which extent artificial 
entities will have these capacities, and subsequently, whether they can be responsible in the same sense as human beings are. 
However, on the basis of the conceptual clarification, further steps can now be taken to develop a concept of responsibility 
in Hybrid Societies.
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1 � Introduction: responsibility in Hybrid 
Societies

With increased digitalization and new technologies, socie-
ties are expected to no longer only include human actors, 
but artificial actors as well—actors of different kind will live 
together in so called Hybrid Societies. Such a future of soci-
eties raises new questions concerning the coexistence, tasks 

and responsibilities of different actors. Human–machine 
hybrids, autonomous robot systems and artificial intelli-
gence (AI) will find their way into numerous areas of life, 
taking tasks that were previously reserved for humans. With 
the rapid development in the field, artificial actors will act 
and decide with a greater level of autonomy than before, 
will sometimes perhaps make decisions that a human being 
would not have made or make independent decisions that 
are detached from the original program of the developer 
[1]. Such decisions often will not be neutral with respect 
to purpose and societal impact and will even imply to make 
choices of ethical or moral relevance, respectively [2]. Con-
sidering this, responsibility as an overarching construct 
gains importance. The often-quoted phrase ‘With great 
power comes great responsibility’ undoubtedly applies to 
autonomously acting artificial agents as well. But what does 
responsibility, or responsible action, mean in this context? 
Confusions already arise with terms that were tailored to the 
purely human side but are now transferred to the technical 
level, as for example ‘person’, ‘legal subject’, ‘fundamental 
rights’, or ‘guilt’ [3]. Human–machine interaction can only 
be guaranteed in a trustworthy manner if there are reliable 
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rules for the responsibility of the respective individuals. In 
this context, one cannot only talk about possible errors, but 
the considerations have to go much further: Can existing 
approaches and models from different disciplines adequately 
capture the decisions and actions of these hybrid systems, 
or do we need to develop more comprehensive and shared 
concepts of responsibility specifically for the interaction of 
humans and machines in Hybrid Societies that go beyond 
existing ones? Do specific types of hybrid systems also 
require different concepts of responsibility, or can overarch-
ing and generalizable concepts be developed and applied? 
Such questions can only be answered by approaching them 
from different perspectives taking account insights from dif-
ferent disciplines. With this review, we aim at integrating 
the psychological and the legal perspective as Radbruch [4] 
described the inseparable connection between moral con-
cepts and jurisprudence as early as 1932.

‘Only morality is capable of establishing the binding 
nature of law. [...] There can be no question of legal 
norms, legal requirements, legal validity, legal obliga-
tions, as long as the requirement of law to the indi-
vidual conscience is not endowed with moral binding 
force.’

By drawing from legal and psychological expertise, terms 
are discussed and defined from these perspectives and a 
coherent taxonomy and a working model for responsibility 
in Hybrid Societies are derived.

1.1 � Necessity of a literature review

There are two ways to determine the meaning of a word in 
a generally valid way: by mere language use or by creating 
a definition [5]. Ultimately, however, language use is by far 
the more important, since it takes into account not only the 
intention of the user, but above all the understanding of those 
who are potential addressees of a term [6]. However, it may 
also happen that certain terms are understood differently, 
possibly even contrary, even within a linguistic community. 
Various scientific disciplines have created their own defini-
tions for terms that are unclear and difficult to delimit. With 
respect to ‘Hybrid Societies’ it is noticeable that in scien-
tific literature in different disciplines even terms like ‘robot’, 
‘machine’, ‘artificial intelligence’, ‘machine intelligence’, or 
‘computer’, are not always used in the same way [7–10]. 
Therefore, the aim of this review was to examine the basic 
concepts of agents, the entities themselves and the system 
of accountability, and to search the existing literature which 
terminologies are used from a psychological and legal point 
of view. As a first step, we identified and further specified 
which entities are involved in Hybrid Societies. We then 
identified the necessary preconditions for responsibility in 
the legal and psychological sense by reviewing the current 

literature. Finally, we identified the necessary preconditions 
for responsibility and applied them to the different actors 
in Hybrid Societies. In the process of combining findings 
from different fields, it became clear that a large number 
of terms are used, some of which are very closely related 
and some of which have completely different meanings. In 
addition, terms describing the same phenomenon may differ 
from each other making interdisciplinary work on Hybrid 
Societies more difficult than it needs to be. Although a 
common vocabulary may be difficult to achieve, a common 
understanding should be the goal for scientists dealing with 
questions in this field.

2 � Methods

Literature research was carried out from June 2020 until 
November 2021. We included literature from 1797 (Kant) 
to 2022 (Mandl et al.), with the majority of papers stemming 
from 1999 to 2021. Apart from classical literature such as 
Kant (1797) and Hegel (1805–07), we included key publica-
tions from the last decades until now. To adequately capture 
the sheer abundance of disciplines involved in the descrip-
tion of Hybrid Societies, we used the snowball method. We 
started with recent publications involving the keywords ‘arti-
ficial agent’, ‘ethical agent’, ‘moral agency’, ‘moral responsi-
bility’, ‘machine ethics’, ‘artificial intelligence’, ‘robot law’, 
‘robot rights’, ‘legal entity’, ‘legal personhood’, ‘responsibil-
ity for human–machine-interaction’, ‘liability’, ‘capacity to 
act’, or ‘legal capacity’ and proceeded to other relevant titles 
from there. To counteract the disadvantage of only searching 
retrospectively, we used search for the terms ‘moral agency’, 
‘machine ethics’, ‘artificial morality’, ‘artificial moral agent’, 
‘ethical agent’, ‘moral responsibility’, ‘robot law’, ‘robot 
rights’, ‘legal entity’, ‘legal personhood’, ‘liability’, ‘capac-
ity to act’, or ‘legal capacity’. We restricted articles included 
in terms of language (English or German) (Fig. 1).

This left us with a total of N = 163 articles, books, com-
mentaries, case law reviews, and book chapters from N = 12 
disciplines to be included in this review. While mainly focus-
ing on literature from law and psychology and related disci-
plines, we did not restrict research to these disciplines, but 
included a variety of them (Table 1).

3 � Results

3.1 � Actors of a Hybrid Society

To approach the issue of responsibility, in a first step, the 
actors of Hybrid Societies have to be identified and defined 
in more detail. By evaluating the actors of Hybrid Societies 
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from a legal and psychological perspective we contrast these 
perspectives. For an overview see Fig. 2.

3.1.1 � Human being

It may seem strange to define what a human being is. How-
ever, a closer look reveals that each discipline makes differ-
ent typical connections to the entity of a human being; in 

some cases, different consequences are associated with the 
classification as a human being.

3.1.1.1  Legal science  According to Kant [11], a person or a 
human being is the subject whom actions can be attributed 
to. The concept of person or legal subject can only mean 
a human being who is capable of responsibility, which in 
Kant’s words means that the ability to act according to the 
categorical imperative must be given. In the following years 
since Kant’s Metaphysics of Morals, a reorientation of the 
concept of person has taken place: the legal subject human 
being is no longer the bearer of actions just because they pos-
sess qualities such as rationality or physical mobility—they 
are the originator of his actions and their effects (and this 
qualifies him as a human being); the actions are attributed to 
them [12]. In the legal system, the human being also repre-
sents the central element of allocation, which is reflected in 
the fact that they are entitled to comprehensive fundamental 
and human rights. Of particular interest for the applicabil-
ity of legal regulations is the attribution of typical human 
characteristics. Matthias considers a total of five criteria to 
be decisive: (1) intentionality, (2) receptivity to reasons, (3) 
second-order desires, (4) rationality, and (5) intended and 
foreseeable forms of action [13]. John attributes only three 
intrinsic qualities to human beings: (1) self-knowledge, (2) 
social competence, and (3) legal expediency [14]. The last 
point in particular is of immense importance from a legal 
perspective: judging whether one’s actions are within the 

Fig. 1   Flowchart depicting the 
process of literature research

Table 1   Disciplines included in literature research

Discipline Number of articles

Law N = 37
Psychology N = 20
Social Science N = 3
Philosophy N = 45
Robotics N = 3
Science-/Engineer Ethics N = 1
Engineering N = 2
Theology N = 1
IT/Computer Science N = 14
Political/Economic Studies N = 8
Physics N = 3
Communication Science N = 2
Others N = 27

Total Number of 
articles: N = 162
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bounds of what is legally permissible requires a moral-legal 
ability to assess one’s responsibility to third parties.

Consequently, these typically human characteristics, 
regardless of how many of them are adopted, are neces-
sary for any entity operating in Hybrid Societies to ensure 
responsible coexistence. The prerequisite for legal respon-
sibility is that humans are capable of bearing or assuming 
rights and duties [15].

3.1.1.2  Psychology  Human beings are the main subject 
of psychology. They are the only full ethical agents; they 
make ethical decisions and justify them [16] and possess 
the capacities necessary for moral agency such as sociality 
and personhood, normative understanding, autonomy, sen-
tience, rationality and action, and intentionality [17]. Even 
though humans might not be the gold standard for moral 
reasoning [18], they are the only beings currently existing 
which have sapience—and therefore moral agency—and 
can subsequently be held morally responsible [19].

3.1.2 � Machines

3.1.2.1  Legal science  Machines were originally designed 
to perform tasks that humans cannot perform or can only 
perform with great effort; or to make certain tasks easier 
or faster. Legally speaking, machines are therefore nothing 
other than a thing (Section 90 of the German Civil Code) or 
a tool (Art. 36 JICOSH; US OSH Act), which they were also 
designed to be [20]. Due to their degree of mechanization, 
they cannot execute programs other than those developed 
by humans [21], even if these programs are configured to 

reassign certain tasks. Machines do not have an inner world, 
rather they require code: even machines equipped with arti-
ficial intelligence can perceive all impressions only as data 
[21]. Therefore, machines or computer systems cannot be 
agents or legally capable of acting, no matter how auto-
mated, independent, or intelligent they may be [22].

3.1.2.2  Psychology  Machines are tools which are self-
sufficient, self-reliant, or independent [23] (as cited in Ref. 
[24]). The Merriam-Webster Dictionary defines a machine 
as a mechanically, electrically, or electronically operated 
device for performing a task [25]. In a wider sense, today, 
machine can refer to computers, the embodied artificial 
agents, that is, robots, or to the technique behind it, that is, 
AI, among others. Therefore, the term machine ethics refers 
to a machine that follows ‘an ideal ethical principle or set 
of principles, that is to say, it is guided by this principle or 
these principles in decisions it makes about possible courses 
of action it could take’ [26].

3.1.3 � Autonomous system

3.1.3.1  Legal science  The term autonomous system encom-
passes both partially autonomous and fully autonomous sys-
tems. The term is also highly indeterminate; Decker even 
describes these systems as being rich in unspoken presup-
positions [27].

Partially autonomous systems are already permitted 
by the legal system (e.g., in the area of autonomous driv-
ing) [28], provided that their use is within the scope of the 
permitted risk and that the system is used appropriately. 

Fig. 2   Actors of a Hybrid Society
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Conceptually, these partially autonomous systems are rather 
tools, albeit remarkably sophisticated tools, used by humans 
[29]. The latter still has responsibility and control of the 
process and can take over the tasks of the system [29]. With 
regard to the classification as a tool or product, there is no 
consensus [30–32].

Fully autonomous systems, on the other hand, are not 
human tools. According to Vladeck, these should be 
machines that are used along with humans and can act auton-
omously, i.e., independent of direct human instruction [29]. 
This system obtains the intuition to act on the basis of its 
own analyses, on the basis of which it can make momentous 
decisions that were not always foreseeable for the human 
who programmed it [29]. What the establishment of these 
fully autonomous systems means is currently unclear and 
widely discussed in the literature [33]. While the term was 
initially used in a narrow context (e.g., in the context of 
autopilot), its use is now expanding to other systems (e.g., 
autonomous driving). This expansion of the use of the term 
is associated with the discussion of the autonomy of the 
systems in the legal sense (i.e., its status as a legal subject).

3.1.3.2  Psychology  As autonomous systems are defined by 
their ability to be autonomous, from a psychological view-
point, the definition of autonomy takes precedence. Auton-
omy refers to a being or system which formulates its own 
rules of action by some kind of rational process [34], the 
capacity to act as an individual [35], and without human 
input [36]. Autonomy furthermore encompasses the abil-
ity to critically reflect values, exert self-control and to set 
goals [17]. Autonomy is inextricably combined with the 
term of ‘agency’. Agency includes different capacities such 
as thought, communication, planning, recognition, emotion, 
memory, morality, and self-control. These capacities define 
to which extend a character is capable of, for example, 
morality. Therefore, moral responsibility is tied to attribu-
tions of agency as well [37].

3.1.4 � Robot

3.1.4.1  Common ground  The term most commonly used 
for EDTs, but often in very different ways, is that of robot. 
This term is frequently applied to entities that are specifi-
cally discussed in this review, so there is overlap in language 
use that refers to this term. The term was first used by Czech 
author Karel Čapek in 1920 in his play R.U.R. Rossumovi 
Univerzální Robotí (2004) [38]. By today’s standards, 
Čapek’s robots would have been called androids, artificial 
humans, since they were constructed in a biochemical way 
and were indistinguishable from real humans. In general, the 
definition process started with a purely technical approach 
and was expanded step by step to include new components.

3.1.4.2  Legal science  According to the VDI (Verein 
Deutscher Ingenieure) guideline of 1990 [39], the robot was 
defined as follows: ‘A robot is a free and reprogrammable, 
multifunctional manipulator with at least three independ-
ent axes to move materials, parts, tools or special devices 
on programmed, variable paths to perform a wide variety 
of tasks.’ This definition was essentially adopted for ISO 
(Internationale Organisation für Normung) Standard 8373 
[40] to describe the industrial robot (see below). The 
Robot Institute of America (RIA) [41] also defines robots 
as programmable multipurpose handling devices for mov-
ing materials, workpieces, tools, or special equipment. The 
Japanese Robot Association [3] defines robots as handling 
devices that do not have a program but are guided directly 
by the operator; however, the term also includes ‘intelli-
gent robots’, as devices that have various sensors and are 
thus able to adapt the program sequence automatically to 
changes in the environment.

Since robots are no longer designed intended to work 
merely as manipulators, but rather as intelligent machines 
that extend the human ability to move [42], Christaller has 
expanded the definition of a robot as follows: ‘Robots are 
sensorimotor machines that extend the human ability to 
act. They consist of mechatronic components, sensors and 
computer-based control functions. The complexity of a robot 
differs significantly from other machines due to the greater 
number of degrees of freedom and the variety and scope 
of its behaviors’ [43]. Bekey went a step further by saying 
that it should be a machine that perceives, thinks, and acts 
accordingly [44]. The entity ‘robot’ can be distinguished 
into two characteristics: (1) the physical characteristics. It 
needs sensors to perceive the environment, processors to 
perform certain cognitive functions and actuators to act in its 
environment [45]. In addition, it needs (2) software bots that 
determine the robot’s behaviour through a computer code 
that defines the machine’s scope for decision-making in the 
particular situation [32]. Due to the latter characteristic, the 
robot is often understood to be congruently with an autono-
mous system and is used interchangeably [45]; whereby with 
the robot the physical component has to be compellingly 
present. Balkin also does not make a distinction between 
the robot on the one hand and the artificial intelligence on 
the other (cf. above) [46]. As a result of the growing use of 
robots, a distinction has to be made between industrial robots 
and service robots. Industrial robots correspond to the basic 
definition of the VDI guideline and the ISO standard men-
tioned at the beginning. They are considered to have certain 
capabilities, such as high speed and precision, high force and 
quasi-unlimited repeatability of movements [27]. Service 
robots, on the other hand, perform useful tasks for humans, 
society or institutions, with the exception of tasks in automa-
tion technology [40]. Their focus is less on the autonomous 
execution of tasks than on cooperation and interaction with 
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humans [27]. According to Calo, these robots also have a 
social meaning for humans, although they do not react to 
robots as if they were humans, but rather as they do to ani-
mals [47]. There is a further development within the entity 
of the robot: depending on the area of application, they are 
becoming increasingly humanoid. This can be summarized 
under the concept of the ‘android’, which will be discussed 
below.

3.1.4.3  Psychology  As of now, no standard definition of 
‘robot’ exists, even though different organizations and 
authors have working definitions. Robots come in many 
forms and contexts, so for clarification, it is indispensable 
to define a subcategory when speaking of robots. As it is 
out of scope of this review, the authors exclude military-
issue robots a.k.a. military drones. The Robotics Industries 
Association (RIA) provides working definitions for ‘collab-
orative robots’: robots designed for direct interaction with 
a human within a defined shared workspace, and ‘indus-
trial robots’: an automatically controlled, reprogrammable 
multipurpose manipulator programmable in three or more 
axes which may be either fixed in place or mobile for use in 
industrial automation applications [48]. Bryson and Win-
field proposed that robots are artifacts that sense and act 
in the physical world in real time which not only includes 
industrial or social robots, but also smartphones as (domes-
tic) robots [35]. From a psychological perspective, two 
kinds of robots require stronger focus: social and industrial 
robots, for different reasons. Social robots are physically 
embodied artificial agents that have features which enable 
humans to perceive an agent as a social entity, for example 
eyes and other facial features, and are capable of interact-
ing with humans via a social interface. Additionally, Bar-
tneck and Forlizzi proposed that social robots need to follow 
behavioural norms expected by people with whom the robot 
interacts. Social robots are able to communicate verbal and/
or non-verbal information to humans and can be designed 
in different ways such as abstract, humanoid, anthropomor-
phic, or non-humanoid [49–51]. They interact with humans 
in different settings. So, users of these social robots need to 
be certain that they are interacting with an artificial, not with 
a human being at all times.

3.1.5 � Hybrid

3.1.5.1  Legal science  Zimmerli used the synonym of the 
‘centaur’ to describe what is explained here under the term 
‘hybrid’: According to this, we are beings who live in sym-
biotic connection with the technologies that surround us. 
Accordingly, humans are part of a human–machine system 
in that they change mechanically, electrically or electroni-
cally [51]. If this description is taken literally, the definition 
he creates already includes the fact that we use technical 

devices (such as a cell phone, computer, etc.); a fusion of 
man and technology is therefore not necessary.

Nevertheless, it is also possible to speak of a hybrid 
when life-organizing or life-sustaining systems are inte-
grated into the body of a human being. Faßler describes 
the hybrid as follows: ‘[It] is conceived as an additional 
spatio-temporal continuity, a kind of autonomous inter-
mediate reality, with which technologically, physically, 
mathematically, in terms of the history of coding and cul-
turally and programmatically, an attempt is made to gener-
ate an independent material reality of cultural origin.’ [52] 
Furthermore, he names two approaches from which the 
hybrid can be approached. In this basic biological defini-
tion, it is non-producible organic products consisting of 
two agents that are clearly distinguishable. Alternatively, 
it is to be understood as technology that is biologized 
and thereby fused into new viable systems—though they 
are not organismically intertwined with the human being 
with whom they are fused [52]. From these assessments, 
it remains apparent that, generally speaking, the hybrid 
remains a biological system (i.e., a human) that uses tech-
nology to enhance or sustain life. Thus, the human being 
remains in essence the agent and the responsible person in 
the sense of the law. This approach is supported by Beck, 
who describes the following series: human clones (in the 
sense of reproduction of one and the same body)—chime-
ras (in the sense of fusion of different biological cells)—
and finally the hybrids (in the sense of fusion of a basic 
biological structure with technology) [3].

3.1.5.2  Psychology  The term ‘hybrid’, in the context used 
in this review, encompasses beings which are comprised of 
technical and organic parts, like cyborgs. It is not commonly 
used in psychological literature, since hybrids are still inher-
ently human, hence definitions of human beings apply to 
them.

3.1.6 � Cyborg

3.1.6.1  Common ground  In fact, it was rather the science 
fiction literature and film scene that coined the term cyborg; 
consider, for example, Arnold Schwarzenegger’s incarna-
tion of the Terminator in the film of the same name. In lit-
erature, therefore, cyborgs are described as bred and chemi-
cally transformed artificial humans [53]. This term has been 
adopted by so-called cyborg activists such as Neil Harbisson 
or Moon Ribas, both of whom have had a technical body 
part implemented (an antenna on the head and a sensor in 
the foot, respectively, which measure vibrations) to perform 
artistic performances by means of the vibrations. In reality, 
they are as unspectacular as a pacemaker is, although no one 
would think of calling a person a cyborg for that reason [54].
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3.1.6.2  Legal science  The term cyborg is closely related 
to the concept of hybrid and is not always strictly demar-
cated in the literature and is sometimes used synonymously. 
Cyborgs, after all, are also mixed creatures of human and 
machine, of which there is no precise definition—according 
to this, all persons with artificial hip joints or pacemakers 
would be cyborgs [3, 45]. However, the same could be said 
for the classification as hybrid, which is why a clarification 
is necessary here.

Cyborgization in medicine is used to describe the fact that 
humans use technology in all areas of their lives, whereby 
here the term is restricted to technology that is located under 
the skin [54]. Spreen describes this more precisely by saying 
that by means of cyborgization the digestive system is abol-
ished [55]. The cyborg, still, has biological elements such 
as a skeleton, muscles, skin and a brain, which, however, 
consciously controls the previously involuntary functions 
of the body (as if through an implanted neurochip), because 
osmotic pumps are located at the crucial points of the organ-
ism, which, depending on the need, supply it with nutrients, 
activating substances or, conversely, with substances that 
lower the basal metabolic rate [55]. From a normative-legal 
point of view, it does not matter whether the brain waves 
are influenced from the outside by electrodes or from the 
inside by a neurochip—only from an ethical point of view 
it is relevant whether the appropriate information and risk 
assessment has taken place [54].1

In fact, a variety of definitions include people with tech-
nology that is external to the organism. The long-term aim 
of mechanization may also be the creation of indestruct-
ible body parts that allow adaptation to any environment 
(deep-sea, other planets, etc.) [56]. According to Faßler, 
these indestructible body parts can be: myoelectronic arms, 
synthetic bones, artificial hearts, breast and penis prostheses 
or artificial hips [57]. It is important in this definition that 
the machine parts function without consciousness, i.e., they 
must not disturb the vegetative nervous system [57]. In con-
trast to hybrids as a human being with machine components, 
a cyborg is therefore rather to be understood as a machine 
with human characteristics [57]. This leads to a considerable 
difference from a legal point of view: While an action of a 
hybrid, despite the fusion of human and technology, will 
ultimately be attributable to the human being (see below), 
this is not necessarily the case of humanized technology. 
Since these machine parts function independently without 
connection to the nervous system of the human being, pro-
gress or errors, which arise due to a machine action, are to 
be evaluated possibly differently than those of the hybrid.

3.1.6.3  Psychology  Cyborgs are comprised of technical 
and organic parts (unlike robots or android, which do not 
possess any organic parts), like hybrids. But opposed to 
hybrid, cyborg is a commonly used term especially in medi-
cal- and neurotechnical debates [58]. Heilinger and Müller 
propose that cyborgs need to have a ‘substantial’ amount 
of organic human parts. They also pose the question of 
what ‘substantial’ means, without defining this further but 
pointing out that current definitions do not specify on this 
issue. By the most conservative definitions, even something 
as small and commonplace as glasses or an artificial hip 
joint makes humans, per definition, cyborgs. Heilinger and 
Müller consider this as self-cyborgization (‘Selbst-Cybor-
gisierung’). They suggest a scale (‘scala cyborgensis’) [58], 
on which a continuum between a natural human (‘homme 
naturel’) to the textbook cyborg (‘Bilderbuch-Cyborg’) 
exists on which small aspects of cyborgization, for exam-
ple glasses, prostheses, memory chips, define where certain 
individuals stand. For the sake of further discussions, from 
a psychological viewpoint, a distinction between therapeu-
tic and enhancing features is reasonable [58]. Therapeutic 
measures would include implants, prostheses, and objects 
to restore originally existing properties, whereas enhancing 
measures would aim towards the redesign and improvement 
of human beings. By this, potential pitfalls of less desir-
able social attributions to cyborgs being applied to humans 
could be avoided. Where human users of bionic prostheses 
are perceived as competent and warm, cyborgs face a rather 
detrimental judgment. They are perceived as threatening, 
that is, cold but competent [59]. As for ethical considera-
tions of hybrids and cyborgs, since the inherent humanity is 
not changed due to therapeutic or enhancing measures, the 
status as a full ethical agent still stands.

3.1.7 � Android

3.1.7.1  Legal science  The android as a collective term is 
given its own definition: Androids are humanoid robots that 
are almost indistinguishable from humans and in some cases 
even superior to them; they are therefore imagined to be per-
sonalizable and therefore able to satisfy human needs of all 
kinds [60]. Humanoid robots are those that are generally 
modelled on the human physique, i.e., they have two arms, 
two legs, a torso, a head and joints [27]. Anthropomorphic 
robots go even further, since they are literally of human 
shape—from a purely legal point of view, the exact differ-
ence to humanoid robots is not always clear [27]. Androids 
and gynoid robots are to be defined in the literal sense as 
male- or female-like robots [27]. It is therefore an ‘artificial 
system defined with the aim of being indistinguishable from 
humans in its external appearance and behavior’ [61].

What this classification actually means from a legal per-
spective is still unclear. This applies in particular since the 

1  Just look at Elon Musk’s project: a chip in the head that communi-
cates with the smartphone and can bridge nerve damage.
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beings are attributed a consciousness and they are called 
intelligent, which is why the actions and decisions are 
autonomous [60]. With reference to the European Commis-
sion’s 2017 Communication on ‘Building a European Data 
Economy’ [31], Wagner describes that robots or androids 
should be given a special legal status, which would mean 
granting them recognition as electronic persons [32]. This 
would make them liable for damages caused by autonomous 
behavior. However, the questions about an independent clas-
sification as a legal subject do not only arise when robots 
cause damage themselves, but also how to classify it when 
damage is committed to robots. Especially in the case of 
anthropomorphic robots, for example, the question arises 
as to whether mistreatment is relevant under criminal law, 
cf. Darling [61].

3.1.7.2  Psychology  Where robots are supposed to be visu-
ally distinguishable from human beings, despite having 
superficial human-like features in some cases, androids aim 
at being as human-like as possible in terms of appearance. 
This extreme similarity could also have adverse effects on 
how the android robot is perceived by users: it could evoke 
fear, uneasiness, or even disgust. This effect is known as 
the Uncanny Valley effect [62]. Even though the exist-
ence of this effect is still under debate [61–66] to integrate 
robots into our everyday society, they may have to be virtu-
ally indistinguishable from human beings at least in some 
areas of application. From a psychological viewpoint, for 
androids as artificial beings, similar moral questions in 

terms of moral decision making and transparency, among 
others, apply.2

3.2 � Meaning of AI

3.2.1 � Artificial intelligence

3.2.1.1  Common ground  Artificial intelligence is a term 
every scientist and researcher associates something with; at 
first glance there is broad consensus on the definition of the 
term, and yet differences can be found in wording that some-
times make a big practical difference (Fig. 3). AI as a term 
was first used in the proposal for the Dartmouth Summer 
Research Project on Artificial Intelligence [67]. The authors 
proposed that all aspects of learning and intelligence can 
be simulated by a machine. Seven aspects were mentioned, 
them being automatic computers, usage of language by a 
computer, neuron nets, theory of the size of a calculation, 
self-improvement, abstractions, and randomness and crea-
tivity. These aspects have endured decades and are still in 
the center of the development of AI. In 2007, McCarthy 
answered the question what AI is as follows: ‘(…) the sci-
ence and engineering of making intelligent machines, espe-
cially intelligent computer programs.’ [10]. From a com-
puter science perspective, there are several waves of AI that 
include adaptive systems of varying degrees of sophistica-
tion [68].

Fig. 3   Responsibility and the basis of rules

2  The controversial topic of sex robots replicating human beings 
should be excluded from this article, since the issues surrounding and 
influencing it would go beyond the scope of this review.
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3.2.1.2  Legal science  Artificial intelligence, generally 
speaking, is automated thinking, which, due to its autom-
atism, should better be called machine intelligence [21]. 
Hildebrandt, with reference to Plessner [21, 69], clarifies 
that machine intelligence differs from human intelligence in 
that human intelligence is artificial; machine intelligence is 
only automatized. Artificial intelligence is ultimately exhib-
ited by those machines that are capable of automated rea-
soning and, accordingly, have a specific type of agency that 
can be defined as data-driven or code-driven [21]. Humans, 
animals and machines may also have different degrees of 
intelligence, that is, the ability to think, which need to be 
considered in a definition. Russel and Norvig described 
that there are a total of eight conceivable definitions of 
AI, which can be divided into four categories: (1) thinking 
humanly, (2) acting humanly, (3) thinking rationally, and 
(4) acting rationally [70]. However, according to the gen-
eral tenor, two groups of AI, weak AI and strong AI, are 
sufficient. In the Standardization Roadmap of the German 
Institute for Standardization (Deutsches Institut für Nor-
mung e.V.), a definition is described as follows: strong AI is 
a general intelligence that can set goals for itself; weak AI, 
on the other hand, is an AI system that has been developed 
for a specific purpose [71]. In short, artificial intelligence 
refers to machines that are capable of performing tasks that 
(when performed by a human) require a certain level of 
intelligence [9].

This can include both software and hardware components 
(i.e., a ‘robot’ or a computer program) [9]. In part, it is still 
emphasized that a sharp distinction should be made between 
the entity ‘robot’ and Artificial Intelligence, since robots or 
other interactive entities do not need to be constructed in 
a particular way [47]. Balkin, on the other hand, does not 
ascribe such importance to the distinction between robots as 
entities and artificial intelligence as ‘algorithms of action’, 
since this probably will not matter much in terms of how 
they are viewed by humans or the effects they bring, due to 
ongoing innovation in legal assessment [46]. Robots may 
cause people to see them as alive because they move; AI 
systems may be seen as alive because they talk [46].

Either way, to conclude in Scherer’s words [9], the con-
cept of AI should be regularly reviewed and adjusted as 
needed to reflect changes in the industry. The European 
Commission has recognized this need and on April 21, 2021, 
published its highly anticipated draft regulation to regulate 
the use of artificial intelligence (‘AI’) [72]. The draft regula-
tion establishes harmonized rules for the development, mar-
keting and use of AI systems in the European Union. It is an 
important step in the comprehensive European AI strategy. 
The draft takes a risk-based approach, dividing AI applica-
tions into four categories based on their potential risk: ‘unac-
ceptable risk,’ ‘high risk,’ ‘low risk,’ and ‘minimal risk.’ 

The draft focuses on comprehensive regulation of those AI 
systems that pose a high risk according to this approach.3

3.2.1.3  Psychology  It is noticeable that McCarthy pre-
supposes the term of ‘intelligence’ in such a way that it is 
defined in a purely humane way, as psychologists might 
define it: ‘the ability to derive information, learn from expe-
rience, adapt to the environment, understand, and correctly 
utilize thought and reason.’ [10, 74]. A dual approach was 
proposed by Hoffmann and Hahn: (1) an algorithm has 
to satisfy at least the first two out of three conditions: (a) 
autonomous and complex decision-making with respect to 
some abstract goal, (b) the ability to learn and improve, (c) 
a cognitive representation of the self in an outside world. 
Furthermore, the authors propose that AI is ‘(…) any data 
analysis technology that enables decisions and reasoning 
about these decisions in a complex environment similar or 
superior to what humans can achieve.’ [75]. But our current 
expectations of future use of AI may need to be revised, 
since researcher have shown that it is indeed possible to 
equip AI with human-like intelligence, for example, the 
ability to attribute false beliefs to others (Theory of Mind, 
ToM) [76], but it takes a lot of effort [77]. Both authors 
envisioned deep learning to be comparable to human learn-
ing mechanisms. In the case of Rabinowitz et al., the Sally-
Anne-like test was passed by trained AI, but it required 32 
million samples to perform at a level similar to that of a 
six-month-old infant. Therefore, Cuzzolin et al. cast doubt 
over the possibility of a pure learning-based approach for 
computational ToM. Ryan defined AI as being differentiated 
from natural intelligence and split between narrow AI, such 
as we are using now, and general AI (AGI), which, in his 
opinion, is still speculative [78].

3.3 � Responsibility and basis of rules

After identifying and defining the actors involved in Hybrid 
Societies, terms associated with responsibility require 
closer attention. Therefore, the following section will again 
approach these terms, namely responsibility, morality, and 
ethics, from a legal and psychological perspective. For an 
overview see Fig. 2.

3.3.1 � Responsibility

Responsibility can be distinguished in different types: the 
moral and the legal responsibility. Therefore, the following 
descriptions follow a different path.

3  see for an application example of gaming platforms [73].
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3.3.1.1  Legal science  The concept of responsibility is one 
of the central legal issues when approaching Hybrid Socie-
ties. Hilgendorf explicated the concept of responsibility as 
follows: ‘The responsible person X is responsible for the 
event Z according to rule Y’ [6]. The rule Y is here that 
norm which the law or morality prescribes. It is important 
to notice that the legal subject can, but does not have to be 
a living organism. Therefore, a human being, as well as a 
company, can be a legal subject. In legal terms, the most 
important form of responsibility is that of responsibility 
under civil law—but there is also responsibility under crimi-
nal law or police law [6].

However, there are differences between these forms with 
regard to the persons who can be responsible. In German 
civil law, as in many other legal systems, not only people 
but also companies, for example, can be held responsible if 
contractual warranty claims are made. In criminal law, on 
the other hand, companies cannot be held criminally liable, 
as they lack the corresponding capacity to act. In many other 
countries,4 though, this is possible—the requirements for 
criminal liability are thus not regulated in a consistent man-
ner in all countries [79]. This fact complicates the task of 
finding a consistent definition of responsibility that can be 
adapted in all legal systems.

According to the basic German interpretation—and that 
of the European countries—three aspects are necessary for 
the attribution of responsibility: Capacity to act, legal capac-
ity and capacity to take responsibility. This is the reason why 
concepts such as ethics and morality, but also agency and 
patience, have to be explained under the heading of ‘basics’ 
in this review. Only if a person is capable of being a bearer 
of rights and duties, they can manifest their will to the out-
side in such a way that they can cause legal effects. And only 
then can a person be legally responsible. Gruber describes 
the ability to be responsible as the ability to act according 
to the laws of the categorical imperative [12]—which brings 
us back to Kant [11]. Therefore, it is also important to know 
what is meant by the different entities that are listed—it 
is crucial to be able to classify their legal capabilities to 
sharpen the concept of responsibility. The following defini-
tion of ‘responsibility’ can be summarized in the legal sense: 
Responsibility is the quality or state of being responsible; 
being responsible means that one can be held accountable 
[80, 81].

As far as Hybrid Societies are concerned, it is the case 
that rarely an individual will be solely responsible for a 
matter. Thus, the achievement of successes and their imput-
ability can often only result from the interaction of many 
participants and the accumulation of the various amounts 

(this is also accompanied by a problem of provability) [82]. 
If machines have their own scope for decision-making, this 
is of great importance with regard to the imputability of 
responsibility in the sense of criminal law, but also in the 
sense of civil law. Therefore, Asaro formulates the need for 
theories in which responsibility and agency are designed and 
aligned in such a way that large organizations of humans and 
machines produce desirable outcomes but can also be held 
accountable [83].

3.3.1.2  Psychology  Moral decision making comes with 
distinct implications such as the question of who is respon-
sible [84–88]? which have legal and moral effects. Moral 
responsibility can, from a psychological viewpoint, only be 
attributed to beings which have moral agency, i.e., possess 
different capacities such as autonomy, free will, or con-
sciousness, among others [17, 37, 84, 87]. These attribu-
tions exclude by their nature machines and other inanimate 
objects. The case of AI is an ambiguous one: it encompasses 
questions of responsible development, responsible use, and 
responsibility in the narrow sense of being responsible for 
e.g., failure [85]. One is responsible only if they know what 
they’re doing and actually doing it (or have done it). To 
attribute responsibility, two conditions have to be met: epis-
temic condition (i.e., the agent knows what they are doing 
and are aware of it) und control condition (i.e., the agent 
is acting voluntarily and has control over their behaviour) 
[89]. Since AI cannot fulfil these conditions as of now, it 
cannot be a responsible, neither an irresponsible moral 
agent, but rather an a-responsible agent [85]. Since moral 
decisions are and will continuously be made by AI, a gap 
in responsibility opens up and needs to be considered [85, 
86, 88]. To bridge this gap, different options are available. 
For one, humans could be able to override AI if a decision 
could bring harm or seems faulty [85]. For several reasons, 
one of them being made vulnerable to human arbitrariness, 
this is not always possible and poses its own risks [90], even 
though if applicable, it certainly makes for a good option. 
Limiting automation is another option, such as opening only 
distinct streets for autonomous vehicles or limiting moral 
decision making to advice to the user—the second variant 
is a human-in-the-loop scenario where the final decision 
will be made by a human being, aided and informed by AI, 
but ultimately taking responsibility [85, 86]. Because of the 
sheer amount of people involved in the implementation and 
use of AI, and the amount of singular parts making up the 
final product, the dilemma of ‘many things and many hands’ 
needs to be taken into account when questioning responsi-
bility and subsequently liability [84, 85].

4  First and foremost the USA, Canada, New Zealand, England, Israel; 
Australia only until 1995.
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3.3.2 � Ethics and morality

3.3.2.1  Legal science  Ethics: The concept of ethics is rarely 
mentioned in the pure application of law and in the study of 
law. Merely in the assessment of acting in good faith, the 
concept of ethics is found insofar as Sec. 242 of the German 
Civil Code (BGB)5 in German civil law represents a funda-
mental and, above all, generally valid legal and social ethi-
cal principle [91]. A corresponding principle is also applied 
in Anglo-American common law countries, such as in the 
Uniform Commercial Code,6 which exerts a uniform legal 
influence in the USA [92]. This application in legal practice 
illustrates where the principle of ethics actually assumes its 
greatest role: in philosophy of law. Hildebrandt has exam-
ined in detail the core statements of two philosophers of law 
[21]. Plessner and Radbruch, which are immensely relevant 
again, especially in the age of mechanical intelligence [4, 
69]. As far as there is no written law and the coexistence of 
humans is determined by natural law, law is reduced to ethics 
[21]. This statement coincides with Radbruch’s assertions, 
so that without legal certainty (i.e., through the certainty 
guaranteed by the legal system, i.e., written law) all action 
would be determined by the ethical inclinations of human 
beings or by those of the authorities [69]. It becomes clear 
that the respective contents of the legal norms depend on 
peoples’ ethical conceptions, whereby only a minimum of 
ethical conceptions receives a legally binding written form. 
In contrast, for Kelsen ethics is the term for science, which 
is directed towards the knowledge and description of moral 
norms and social norms; jurisprudence and ethics coexist as 
norm sciences [93, 94]. The concept of medical ethics refers 
to human autonomy. According to Beauchamps and Chil-
dress [95], who follow Kant and Mill in their explanation, it 
is understood as the principle according to which everyone 
has to recognize that others may form their own opinion and 
act on the basis of personal values and ideas [54]. Ethical 
ideas often go beyond what is required by law [54].

In summary, the term ethics is still intensively discussed 
today, especially in relation to technologized entities. At all 
levels, the concept of ethics—referring to the Lexicon of 
Philosophy [96]—is defined as the branch of philosophy that 
deals with the prerequisites and evaluation of human action 
[71]. This can be seen for example in the Standardization 
Roadmap AI, published in 2020 by the German Institute 
for Standardization with the participation of leading figures 
from business, politics, science and civil society, the concept 

of ethics. Henceforth, the term is enshrined in law in a way 
that previously existed only in the field of medical law. With 
its enshrinement in the Standardization Roadmap AI, it is 
now incorporated into all application errors and acquires a 
legal effect.

Morality: The concept of morality is rather formative 
for jurisprudence from the perspective of legal philosophy 
than for the actual application of law. In the first decades 
of the twentieth century, several legal philosophers devoted 
themselves to the relationship between law and morality: 
In addition to Radbruch and Plessner, these include Kant, 
Mill, and Kelsen—with very different views. For Kelsen, 
the concept of morality is a conditional, positive type of 
norm that arises through habit and conscious laws. Due to 
this classification as a separate type of norm, he denies any 
connection between the two types of norms, so that laws 
with immoral content or laws that have emerged immorally 
nevertheless claim validity [93]. Radbruch understands law 
and morality as two cultural concepts that differ in that law is 
external, whereas morality is internal. Because of these char-
acteristics, he assumes an inseparable connection between 
law and morality, so that any law that contradicts morality 
cannot have any validity [94]. Conceptually, these two views 
can be divided into the Connection Thesis and the Separa-
tion Thesis [94].

As with the concept of ethics, the concept of morality is 
also applied in the interpretation of certain circumstances: in 
German civil law, for example, in Section 138 of the German 
Civil Code (BGB)—immorality.7 A contract that is contrary 
to morality is unlawful. The commentary literature specifies 
that ‘good morals’ does not mean morality in the sense of 
ethics, but rather moral views recognized in the commu-
nity [91]. Once again, then, it becomes clear that morality 
is something that is rooted in the nature of human beings, 
for—according to Neuhäuser [97]—human beings possess 
moral qualities: Perception, language, higher-level intention-
ality, normative competence, and moral judgment; therefore, 
they can take moral standpoints. The human species is thus 
also capable of moral judgment [97], i.e., it has the ability to 
distinguish morally relevant from morally irrelevant points 
of view in a concrete situation and can therefore judge which 
specific concerns are to be weighed against each other.

What has been said in the last two sections, the classifi-
cation of ethics and morality from the perspective of legal 
philosophy, probably leads to the general conclusion that 
ethics as a concept tends to address the prerequisites of the 
social thinking of human beings, while the concept of moral-
ity rather describes the ability, e.g., to assume responsibility. 
Both characteristics, and here is the fundamental problem of 5  Comparable concepts can also be found in Art. 1337 of the Italian 

Codice Civile, in Art. 1134 para. 3 of the French Code Civil or in 
Art. 1258 of the Spanish Código Civil.
6  ‘Every contract or duty within the Uniform Commercial Code 
imposes an obligation of good faith in its performance and enforce-
ment.’ pre UCC Sec. 1–304.

7  Whereby the German legislator does not use the German term 
‘immoral’, but that of ‘Sittenwidrigkeit’.
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the current state of science, would have to be possessed by 
those entities with which humans act in Hybrid Societies.

3.3.2.2  Psychology  Since the terms ‘moral’ and ‘ethi-
cal’ are regularly used interchangeably in psychologi-
cal literature, this will be done in this part of the text as 
well. Morality, ‘a system of beliefs or set of values relat-
ing to right conduct, against which behavior is judged to be 
acceptable or unacceptable’ [98], and Ethics, the theoreti-
cal principles of moral conduct [99], have been subject to 
philosophical debate since antiquity. Where philosophy is 
concerned with ethical theories, moral psychology focuses 
on human thought and behaviour in ethical contexts, that is, 
how humans follow ethical theories [100]. Ethical theories 
which could apply to robots and pros and cons thereof will 
be revisited later.

To derive the relevant moral or ethical competencies, it is 
useful to consider well-established models of moral devel-
opment and behaviour: one of the most prominent models 
is based on Kohlberg’s classical hierarchical model of six 
moral stages [101], they proposed a sequential four-compo-
nent model consisting of: (1) moral sensitivity to recognize 
an existing moral problem, (2) moral judgment as reasoning 
about morally correct actions, (3) moral motivation to establish 
moral intent, and (4) to engage in and persevere with moral 
actions [102, 103]. Hannah et al. extended this model by 
describing processes and associated capacities that are neces-
sary within these stages [104]. Moral sensitivity and judgment 
correspond to so-called moral cognition processes, that is, the 
awareness and the processing of moral issues. Moral cona-
tion processes, on the other hand, refer to moral motivation 
and behavior. There are individual capacities that influence 
these processes: Moral maturation capacities enable elaborated 

storage, retrieval, processing, and integration of moral infor-
mation and help to develop more complex cognitions or mod-
els with regard to the logic of morality [104]. Moral conation 
capacities, in turn, underlie enacting morally motivated action. 
They enable a person to feel responsible and to be motivated 
to take moral action [104]. Regarding the moral maturation 
capacities, Hannah et al. suggest three constructs to be critical 
in driving moral cognition processes, namely moral complex-
ity, meta-cognitive ability, and moral identity, while moral 
ownership, moral efficacy, and moral courage are relevant 
moral conation capacities [104, 105]. Regarding moral action 
of humans, there are only recently considerations about what 
constitutes ethical competence [106, 107]. Ethical competence 
can be defined as ‘conscious decisions and actions within a 
given responsibility situation. It implies to feel obliged to 
one’s own moral principles and to act responsibly taking into 
account legal standards as well as economical, ecological, and 
social consequences. Ethical competence requires normative 
knowledge and the willingness to defend derived behavioural 
options against occurring resistance’ [106, 107]. The moral 
community includes two entities: moral patients, that is, beings 
which possess some moral status and need to be considered 
in moral decision-making since they are capable of suffering 
moral harms and experience moral benefits, but they them-
selves do not exert moral action, and moral agents, that is, 
beings which are moral patients but furthermore are able to 
form moral judgment [37, 75, 87, 108, 109].

Fig. 4   Capacities necessary for responsibility
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4 � Capacities necessary for responsibility

Over the course of literature research, a handful of capacities 
came up more often than others. We see them as pivotal for 
responsibility but are at the same time aware that this list 
is not exhaustive. In the next section, we will elaborate on 
capacities necessary for legal and moral responsibility in 
Hybrid Societies. For an overview see Fig. 4.

4.1 � Legal science

As mentioned above, there are some key characteristics that 
an actor has to possess to be held responsible in a Hybrid 
Society (Table 2). In addition to the capacity to act and the 
legal capacity, these include, in particular, autonomy and 
explainability. This is completed by the capacity for liabil-
ity. In the following, these concepts are further divided and 
related to existing literature that has dealt with capacities 
in depth.

4.1.1 � Capacity to act

If the legal side of agency is considered, this presupposes 
that legal capacity must also exist on the entity’s side. This 
is also followed by Chopra and White, according to whom 
an agent must be a person, who in turn can be (1) an indi-
vidual, (2) an organization, (3) a government, political sub-
division, or otherwise an institution or entity created by 
the government; but (4) also any other entity that has the 

capacity to enter into rights and obligations [121]. In the 
legal context, the concept of capacity to act describes the 
ability to manifest one’s will externally, in other words, to 
produce legal effects through one’s own action [91]. It must 
be strictly distinguished from legal capacity (i.e. the ability 
to be the bearer of rights and obligations—a legal subject 
[122]). Capacity to act in the civil law sense is subdivided 
into capacity to contract, capacity in tort and responsibility 
for the breach of legal obligations arising from liabilities 
entered into [122]. In law, everyone is considered to have 
the capacity to contract unless exceptions are made. The 
capacity to contract is largely age-dependent, in Germany, 
for example, under Section 104 of the German Civil Code, 
anyone who has not yet reached the age of seven is legally 
incompetent. In addition, pathological disorders also have 
an influence on a person’s capacity to contract. Persons who 
are legally capable but incapable of acting are represented 
by authorized representatives (parents or organs). Capacity 
in tort refers to a person’s ability to be responsible in tort for 
harm they cause to another and to be liable to pay damages.8 
A restriction of the capacity to commit a tort is also made 
in particular in the case of minors, in this case it is a matter 
of the required sanity. Apart from a few exceptional cases 
(when equity so requires), persons who lack the capacity 
to commit a tort are not responsible for the damage they 
cause. The third category of capacity—liability for breach 

Table 2   Five major 
capacities necessary for legal 
responsibility

Capacity to act Capacity to contract
Capacity in tort
Responsibility for the breach of legal obligations aris-

ing from liabilities entered into

Abbott [7]
Calo [47]
Christaller [43]
EU Commission [31]
Hilgendorf [6]
Kirn and Müller-

Hengstenberg [110]
Klement [111]

Legal capacity Legal obligations and rights Asaro [83]
Beck [60, 82]
Darling [112]
Gaede [113]
Gellers [114]
Gruber [12]
Hildebrandt [21]
Maia Alexandre [115]
Matthias [13]
Schirmer [116]

Autonomy Reed [117]
Sheriff [118]

Liability Liability for an act
Financial liability

Balkin [46]
Chinen [81]
Haagen [119]
Wagner [32]

Explainability Pasquale [120]
Beck [28]

8  See, for example, Sect. 823 of the German Civil Code (BGB).
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of legal obligations—concerns fault. In principle, liability is 
imposed only for one’s own fault; however, the legal system 
recognizes exceptions, such as strict liability in road traffic 
or product liability.

4.1.2 � Legal capacity

A person has legal capacity if they have rights and duties 
and can therefore perform acts that shape the law [15]. By 
its very nature, legal capacity is attributed only to human 
beings, since they are the sender and addressee of the com-
mandments of the legal order. According to the concept of 
law, only they are capable of understanding the meaning 
of the commandments and acting in accordance with them 
[123]. In addition, associations of persons or legal entities 
may also be affected by legal obligations and rights. Who 
has legal capacity and is thus a legal subject is determined 
by the respective legal system.

4.1.3 � Autonomy

To classify whether an entity can make decisions indepen-
dently, it is necessary to know first what is meant by auton-
omy. Kant describes, on the one hand, autonomous action 
and, on the other, the individual autonomy of human beings 
[54]. The former means action according to self-chosen pur-
poses; he defines the individual autonomy of the individual 
as personal self-determination. This idea was echoed by 
Frankfurt and Dworkin, who also focused on the individual’s 
self-determination, describing autonomy as implying that 
the individual grasps motivations with which they can iden-
tify and which significantly guide self-determination [124]. 
However, autonomy also has limits: protection from self-
harm, preservation of identity, authenticity, and the essence 
of being human, and interference with other common goods 
such as equality of opportunity [54].

In jurisprudence, the autonomy of the human being is 
decisively reflected in the entire legal system. On the con-
stitutional level as a whole, the focus is always on the human 
being and his or her fully autonomous actions. In addition 
to the human rights standardized in the European Charter of 
Fundamental Rights (see in particular Art. 6 CFR), this is 
also reflected at the national level. In the German Basic Law 
(GG), this is reflected in the general right of personality of 
Art. 2 (1) in conjunction with Art. 1 (1) GG, which protects 
the free development of the personality. However, this can 
also only be guaranteed to the extent that the general public 
is not disadvantaged [125]. Protection against self-harm is 
also enshrined in law: in Sect. 228 of the German Criminal 

Code (StGB), bodily harm cannot be justified by consent if 
it is contrary to public morals.9

Legal considerations reach their limits when it is noticed 
that the autonomy of machines and subsequent entities 
is increasing immensely: the scope for decision-making 
granted to them is increasingly broad and, accordingly, unin-
tended actions can be attributed to them [3]. The autonomy 
granted to machines, though, is difficult to compare with the 
autonomy of humans, which has just been described. In this 
context, autonomy should rather be understood as independ-
ence, i.e., the ability of a machine etc. to perform tasks on 
the basis of its internal state and environment without the 
influence of humans [71].

4.1.4 � Liability

Liability is a concept that has been primarily coined by legal 
science. However, it can be described in different ways in 
relation to the various areas of law. In civil law, for exam-
ple, a distinction can be made between liability for the act 
or damage and financial liability, i.e. compensation, which 
usually takes the form of money. Due to the immense scope 
and the specifics of the respective practical applications in 
which liability is relevant, here the term shall be limited to 
the liability of human beings or EDTs in circumstances that 
occur in connection with autonomous beings.

Even in this context, the concept of liability is subject 
to immense change, considering the increasing technical, 
but also moral-ethical changes and advances; after all, the 
welfare of human beings is given a higher priority [7]. 
Thus, according to Balkin, strict liability could be a suitable 
approach in its tradition, but it stifles innovation in its bud 
for fear of financial consequences and can never be a suitable 
solution—for example in the context of criminal law [46]. 
It is therefore necessary to apply the different concepts of 
liability appropriately with regard to the respective damage 
situation.

Liability means, on the one hand, that someone is respon-
sible for damage that has occurred—either because he has 
acted actively or because he has created a certain hazard-
ous situation. These two aspects are divided into the con-
cept of fault liability and strict liability [122]. Most injuries 
caused by people under fault liability are assessed accord-
ing to an intentional or negligent standard [7], which means 
that liability is established if the conduct is unreasonable. 
This—according to the current state of the law—cannot also 
be applied to any form of computer, since a more stringent 
standard of liability applies there if they cause the same inju-
ries [7]. Ultimately, a stricter liability is inherent in machines 

9  At this point, again, a circle can be drawn with regard to moral and 
ethical action.
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than in human beings. This is detached from the question of 
who is responsible for the financial damage, i.e., who bears 
the financial liability. This legal system attempts, as far as 
possible, to link the actions of autonomous machines and 
the consequences to humans [81], whether by means of indi-
vidual liability based on use, product liability, agency, aid-
ing and abetting aspects or command responsibility. Product 
liability refers to the responsibility for the commercial distri-
bution of a product that causes harm because it is defective 
or its characteristics have been misrepresented [7]. Products 
law in the U.S. combines tort law, contract law, and com-
mercial and statutory law. In this sense, the law is consistent 
with prevailing views on moral responsibility [81].10

As the interaction between humans and machines in 
public spaces increases, this principle may shift to a strict 
liability approach [32]. This corresponds to strict liability, 
as is already the case, for example, in road traffic law (Sec-
tion 7 of the German Road Traffic Act (StVG)). This liability 
rule would only require proof of the damage, the harmful 
functioning of a robot and a causal connection [32]. As an 
alternative to this strict liability with regard to robots, the 
European Parliament [126] proposes the so-called risk man-
agement approach, which does not focus on the entity that 
acted, but on the entity that was in a position to avert the 
risk, but did not act. This approach is—according to Wag-
ner—rather unsophisticated [32].

4.1.5 � Explainability

Regarding the topic of explicability, there is rather less to 
say in terms of purely legal usage, because it has hardly 
gained any influence in the language of the legal profes-
sion. Nevertheless, this term is an immensely important one 
when we think about the implementation of AI and robotic 
entities in our society [75]. The term can be defined as fol-
lows: The property of an AI system that led to an automated 
decision of the system can be understood by a human [71]. 
This understanding is what also promotes the recognition 
of legal concepts. By understanding why a system acts the 
way it does, it is easier to understand why legal conditions 
are created in a certain way, so that this promotes acceptance 
and trust in these systems.

4.2 � Psychology

Several preconditions have to be met by agents of any kind 
to be considered responsible. Even though more factors 
can surely be found, we limit the necessary preconditions 
to those regularly referred to by researchers and which we 
found non-negotiable: moral agency, trust, and explainability 
(Table 3). In the following, we will evaluate them in more 
detail.

4.2.1 � Moral agency

The broad term ‘agency’ includes different capacities such 
as thought, communication, planning, recognition, emo-
tion, memory, morality, and self-control. These capacities 
define to which extend a character is capable of, for example, 
morality. Therefore, moral responsibility is tied to attribu-
tions of agency [37]. The moral community consists of two 
entities which need consideration: moral agents and moral 
patients (or receivers). Moral patients are agents whose well-
being is morally relevant but who cannot be held morally 
responsible, that is, animals or babies—or, under certain 
circumstances, robots [37, 75, 87, 108, 109]. Moral agents 
are able to discern morally relevant information, make moral 
judgments based on this information, and initiate action 
based on the judgment—their actions can be morally right 
or wrong [37, 87, 109]. Subsequently, they have rights and 
responsibilities in a moral community [129]. Therefore, 
moral agency and moral responsibility are mutually depend-
ent [84, 88].

As for capacities necessary for moral agency, consen-
sus has been found for some, where others are more criti-
cally evaluated. Hakli and Mäkelä proposed six classes of 
capacities which are necessary for moral agency: social-
ity and personhood, normative understanding, autonomy, 
sentience, rationality and action, and intentionality [17]. 
There is a broad consensus on these capacities: sociality 

Table 3   Three major capacities necessary for moral responsibility

Moral Agency Allen et al. [127]
Bandura [138]
Bigman and Gray [36]
Cave et al. [18]
Floridi and Sanders [87]
Gray et al. [36]
Hakli and Mäkelä [17]
Johansson [109]
Mabaso [128]
Misselhorn [129]
Tigard [130]

Trust Hancock et al. [131]
Ivanov et al. [132]
Naneva et al., [51]
de Visser et al. [133]

Explainability Bostrom and Yudkowsky [134]
Cave et al. [18]
Coeckelbergh [85]
Floridi et al. [135]
Miller [136]
Vanderelst and Willems [137]

10  Here again, the close link between morality and law can be seen.
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and personhood includes e.g., the ability to communicate, 
to form a judgment, and to process information as well as 
having memory, social commitment, memory, morality, 
and thought among others [17, 18, 21, 36, 37, 87, 109, 124, 
129, 130]. Normative understanding, that is, the awareness 
of responsibility or moral reasoning, was also included 
by several researchers [17, 37, 122, 129, 138]. Autonomy 
includes e.g., the abilities to critically reflect values, setting 
goals, and exerting self-control [17, 36, 37, 87, 127, 129, 
138]. Sentience is tied to having consciousness, emotions, 
empathy, and self-awareness [17, 37, 129, 138]. Rationality 
and action subsumes reasoning, action and omission, and 
decision-making and planning [17, 18, 36, 37, 109, 122, 
129]. Intentionality, i.e., the ability of believing, desiring, 
having higher-order internal states, has been proposed as a 
precondition for agency by several researchers [17, 18, 129, 
138]. By looking at these classes of capacities, it becomes 
clear why the notion of ascribing moral agency to robots 
seems to be premature at least [16, 20, 25, 33, 85, 88, 109].

Moor’s taxonomy [16] is often employed when it comes 
to defining what qualifies as which agent [18, 139–141]. 
The taxonomy includes four stages of ethical agents: ethical 
impact agents which only have ethical impact via the task 
they are programmed to do but not by acting itself. Implicit 
ethical agents, in contrast to explicit ethical agents, do not 
have any ethics explicitly added in their programming. Full 
ethical agents are able to make and explain explicit judg-
ments since they have consciousness, free will, and inten-
tionality. This definition makes in clear why machines, even 
if we describe them as autonomous, cannot be full ethical 
agents as of now [20].

Despite robots probably never being full ethical agents, 
they—or the AI behind them—might be considered as 
explicit ethical agents. That is to say, they will make deci-
sions that follow a certain set of moral rules. First appre-
hensive steps are taken with the introduction of Autono-
mous Vehicles or with AI being used in employment to 
process resumes [142]. But when it comes to the question 
which set of moral rules should be used, opinions and 
ideas differ greatly. The worldwide Moral Machine Experi-
ment [143], which included 40 million decisions made 
by millions of people from 233 countries and territories, 
has identified three major clusters. These clusters were 
able to agree on a basic set of ethical principles in answer 
to one very specific moral dilemma used for autonomous 
vehicles. Despite this experiment being fascinating for the 
sheer number of decisions, it only provides insight into 
one single moral choice. This shows that the agreement on 
which ethical principles to follow is not trivial. Tolmeijer 
et al. identified seven ethical theories of importance in 
terms of the taxonomy of moral machines: consequen-
tialism (act and rule utilitarianism), deontological ethics 
(agent and patient-centered), virtue ethics, particularist 

view, hybrid theories (hierarchically specific or nonspe-
cific), configurable ethics, and ambiguous theories [139]. 
Artificial moral agent (AMA) is a term which frequently 
is used in the discourse of robot ethics. Even though there 
is critique to robots being seen as AMAs, such as the lack 
of an organic brain which is crucial for experiencing emo-
tions and empathy, a lack of syntactic and semantic under-
standing, and the absence of mental states and subsequent 
intention to act [109], research on AMAs has flourished. 
AMAs can be modelled on various ethical theories, which 
poses the problem of deciding which moral principles 
should be implemented [127]. Bauer proposed AMAs 
which follow two level utilitarianism, i.e., they follow 
those rules that would tend to maximize good. Because of 
the stringent following of rules, this would make it ethi-
cally better than typical human behaviours [19]. On a first 
level, the AMA would instinctively follow a set of rules 
that has been shown through experience to result in the 
most good. On a second level, if these rules conflict or no 
rule exists, the agent is directed to calculate utility as act 
utilitarianism requires. Utilitarian choices seem preferable 
on a metalevel, since when questioned, users would not 
use agents equipped with utilitarian ethical theories [144]. 
This might be that, given the moral dilemma situation, an 
AMA equipped with utilitarian theories might sacrifice 
the user to save bystanders and users would prefer a self-
protective model for themselves [145]. Furthermore, utili-
tarian choices were, while expected from and permissible 
for robots, considered morally as wrong, even though less 
so for robots than for humans [146]. Recently, the imple-
mentation of virtue ethics in AMAs has been considered as 
an alternative. It has been shown to be a promising moral 
theory for understanding and interpreting the development 
and behavior of AMAs [147].

Instead of focusing on one singular theory, a pluralis-
tic approach based on several key concepts, which would 
avoid a theoretical bias, might be a practicable way, even 
more so if the paramount aspect is to avoid the immoral 
[139]. The importance of considering different ethical 
frameworks has to be broadened, as already suggested by 
Awad et al. [143], by taking cultural differences of the 
users into account: following moral advice from a robot 
is strongly influenced by cultural orientation, e.g., that 
individualistic cultural background interferes with mak-
ing honest choices, especially if the moral framework was 
drawn from virtue ethics [148]. A more recent approach 
proposed a hybrid relational-normative model of moral 
cognition: by implementing a role-oriented moral core as 
a system of norms, a cornerstone is laid and expanded by 
moral cognition and moral decision-making. The robot can 
therefore evaluate different actions for their own decision-
making [149].
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4.2.2 � Trust

A factor which influences the acceptance and subsequent use 
of AI and their embodiment, that is, robots, greatly, is trust 
in robots. Inappropriate levels of trust can culminate in two 
extremes: if very high trust is placed in the system, this can 
lead to an overreliance on and misuse of the system. If very 
low trust is placed in the system, it might be disused entirely 
[131]. Three different factors of trust development were 
identified in HRI: human-related, robot-related, and envi-
ronmental factors [131]. Human-related factors encompass 
characteristics of the user such as demographics, personality 
traits, attitude towards and comfort with robots, self-confi-
dence, and propensity to trust [51, 131, 132]. Furthermore, 
attentional capacity, expertise, and competency among oth-
ers need to be taken into account. Environmental factors 
such as in-group membership, communication, task type 
and complexity, and physical environment play an impor-
tant role in the trust development when humans are working 
or sharing a space with robots. As for robot-related factors, 
these can be either performance-based or attribute-based, 
where attribute-based includes robot personality and type, 
level of anthropomorphism, proximity or co-location, and 
adaptability. In terms of performance-based factors, depend-
ability, reliability, predictability, and transparency play a 
pivotal role. Failure rates and false alarms, as well as the 
level of automation and behaviour of the robot are additional 
performance-based factors [131]. De Visser et al. identified 
three stages of trust when it comes to humans sharing work-
spheres with robots [133]: trust formation, trust violation, 
and trust repair. In the first stage, trust formation, people 
react rather deferent to automation in such a way that they 
exhibit a positive bias and place greater trust in the robot. In 
the second stage, trust violation, De Visser et al. summarize 
that those effects associated with trust violation from robots 
and from fellow humans may be differ qualitatively, since 
human beings are seen as fallible, where artificial agents 
are perceived as perfect [133]. Trust repair was shown to 
be associated with anthropomorphism. Adding human fea-
tures in terms of appearance or social ability increased trust 
resilience, that is, a higher resistance to breakdowns in trust. 
Furthermore, more machine-like agents were found to be 
perceived as initially more trustworthy, but were not able 
to regain trust as easily as more anthropomorphic agents 
did [133].

4.2.3 � Explainability

As mentioned earlier, Floridi et al. proposed seven ethical 
factors for responsible AI [135]: (1) falsifiability and incre-
mental deployment, (2) safeguards against the manipulation 
of predictors, (3) receiver-contextualized intervention, (4) 
receiver-contextualized explanation and transparent purpose, 

(5) privacy protection and data subject consent, (6) situ-
ational fairness, and (7) human-friendly semanticization. 
Factor (4), receiver-contextualized explanation and trans-
parent purpose, has gained special attention [18, 134, 136, 
137]. Explainable Artificial Intelligence, i.e., AI which is 
able to explain their decisions to users in an understandable 
way [147], is one of the promising fields. Currently, the lack 
of trust in AI can lead to an apprehensive use. By increasing 
transparency, increased trust is being achieved. Decisions 
have to be explicitly explained and understood by all users—
including lay people [136]. Traceability was suggested as a 
way to operationalize responsibility and explainability [85]: 
users usually are aware of the intended consequences (i.e., 
the goal) but not necessarily of the non-intended conse-
quences and moral significance thereof. So, users should be 
granted the right of explanation instead of the right of infor-
mation. This should be based on specifically asking affected 
users what and how much explanation is needed and making 
sure that the explanation is understandable for all affected 
parties, i.e., older people, people with disabilities, children.

5 � Discussion

This review aimed at finding a common basis between two 
disciplines that are of immense relevance in shaping future 
Hybrid Societies: legal science and psychology. First, we 
identified and defined actors in Hybrid Societies. Second, we 
discussed constructs of and related to AI. Third, we identi-
fied the capacities necessary for legal and moral responsi-
bility as core competencies for actors in societies. Our next 
step is to integrate these findings into a preliminary model 
of responsibility in Hybrid Societies. The concepts discussed 
here provide the basis for being able to sufficiently sharpen 
the topic of responsibility in Hybrid Societies from a legal 
and psychological perspective. The spectrum of necessary 
terms can be continuously expanded to develop a model of 
responsibility that can be applied to all areas of the tech-
nologized society. For example, concepts such as digitaliza-
tion, obligations, foreseeability or error, as well as fairness, 
transparency and causality could be discussed here—but this 
would unduly exhaust the scope of this review.

5.1 � Actors

By contrasting the different entities involved in Hybrid Soci-
eties, it became obvious that both legal science and psy-
chology agree that, for now, whenever a human being is 
involved, they are at the focal point. Human beings are the 
only entities of Hybrid Societies which are considered (a) 
legal subjects and (b) full moral agents, making them the 
only actors who can be fully responsible, in contrast to arti-
ficial entities such as robots. Both disciplines have similar 
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definitions of robots. For robots, a smaller-scale grading 
of their application areas, for example industrial or social 
settings, is necessary. Robots, same as machines, are both 
not capable of responsibility as of now due to their inabil-
ity of making fully autonomous decisions. Legal science 
as well as psychology agree that machines and robots are 
mere tools, which can be either based on algorithms or have 
simple supportive value for human beings. However, there 
are also noticeable differences between both disciplines: 
whereas psychology does not necessarily make a difference 
in terms of responsibility between human beings, cyborgs, 
or hybrids—they are inherently human, therefore the same 
conditions apply, legal science discerns between the levels of 
technology incorporated. As can be derived from the evolu-
tion of artificial beings, questions of responsibility are linked 
to autonomy, which presupposes the (theoretical) ability of 
decision-making. This applies to both legal science and psy-
chology, but with different areas of application: from a legal 
point of view, even a non-viable entity, provided it has only 
a certain degree of autonomy, can bear co-responsibility in a 
legal sense. From a psychological viewpoint, autonomy is a 
precursor of (moral) agency and refers to the ability of mak-
ing self-reliant decisions based on a predefined set of rules.

Technical implementations of decision-making along 
these rules, and, if applicable, straying from this set of 
rules, is extraordinarily difficult. This would require com-
plex decision-making algorithms. Dignum et al. proposed 
an approach via deontic logics, implemented as a mixture of 
top-down explicit design and bottom-up derivation [84], e.g., 
based on reinforcement learning. These hybrid approaches 
for implementing moral decision-making into AMAs have 
been proposed by Allen et al. as a way to account for prob-
lems other approaches of top-down and bottom-up decision-
making might face. Top-down would require an ethical 
framework which is implemented [127], e.g., prima facie 
duties, deontology, or divine command ethics. Bottom-up 
approaches are dependent on the data used for training pur-
poses, for example associative learning machines, or using 
the virtue ethics framework [139].

Talking about Hybrid Societies presupposes the interac-
tion of humans and EDTs are taking place on a comparable 
level. This means that ideas of society and legislation, which 
are ascribed to human beings, need to be applied to EDTs 
as well. While this is currently not the case [150], schol-
ars are anticipating different future scenarios where EDTs 
might be capable of agency [20, 35, 47, 84, 151]. Some 
researchers go even further and expect robots to be able to 
self-reproduce which lends a whole new meaning to the term 
‘Hybrid Societies’ [152]. If this happens, this poses prob-
lems insofar as that the system of rights and duties, which 
applies to human beings, will need to be extended to EDTs. 
We argue that, while granting rights to EDTs might be pos-
sible under certain conditions [112], imposing duties on 

EDTs is impossible due to practical capacities, e.g., financial 
property [32]. This follows the same line of argumentation 
as animal rights: animals are granted certain rights, but no 
duties are imposed [153]. Therefore, full agency in the sense 
of agency of human beings is not possible for EDTs. Imagine 
wanting to switch off for example a robot which has compa-
rable rights to human beings or animals, this would not be 
allowed according to criminal law, since it would be seen as 
assault [112, 154].

5.2 � Responsibility

Before we define capacities necessary for responsibility, we 
need to take a closer look at the concept of agency. There 
are divergent characteristics in psychology and legal science. 
In psychology, (moral) agency refers to capacities such as 
communication, thought, memory, or intentionality, which 
are necessary preconditions for deliberate actions. In legal 
science, agency refers to the ability to cause legal effects 
by virtue of one’s own action. As can be seen, agency in a 
psychological sense encompasses a larger construct which 
includes many different aspects, whereas the definition in a 
legal sense is more straightforward and less extensive. One 
factor closely related to taking responsibility is the Level of 
Autonomy (LoA; e.g. [87]), on which an actor operates. The 
more autonomous, the more responsibility can be assumed. 
Therefore, responsibility cannot be assumed from EDTs 
of a basic LoA. Capacities necessary for responsibility are 
currently only applicable for human beings, regardless of 
whether legal or psychological capacities are being referred 
to. Capacities which were regularly deemed necessary for 
responsibility are included in the following simplified model 
(Fig. 5).

From a legal point of view, an entity who acts responsibly 
necessarily has to possess fundamental abilities: The ability 
to be the bearer of rights and obligations (legal capacity), 
and the ability to act consciously (capacity to act) and thus, 
to act in legal transactions. Only in this way it can be rec-
ognized as a legal subject acting in its own authority and be 
regarded as the agent of action or omission. This is closely 
related to the respective level of autonomy—the more auton-
omous, independent or self-reliant a legal subject can act, 
the more likely it is to accept the duty to assume responsi-
bility. Finally, a possible consequence is the assumption not 
only of theoretical but also of practical responsibility—in 
the sense of liability—which can be assumed only by those 
who are capable of bearing this duty. To affirm the causal-
ity of responsibility, which in law connects fact and legal 
consequence, the addressee of a norm need to be able to 
explain the technology.

From a psychological perspective, two main foci can be 
identified: those referring to capacities within users (trust), 
and those of capacities within the responsible artificial agent 
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(explainability and moral agency). Trust and explainability 
refer to how responsible artificial agents need to relate to 
human beings. First, humans need to trust technology they 
use, otherwise, either overreliance or disuse might be the 
undesired results. Second, decisions made by responsible 
artificial agents need to be understandable, that is, explaina-
ble for users, regardless of who the user is, including elderly 
or children. A third capacity, moral agency, is required for 
responsibility. Moral agency includes various capacities, 
such as autonomy, intentionality, or sentience, among oth-
ers, as was illustrated earlier.

From a legal as well as psychological viewpoint, vulner-
able groups such as the elderly or children, require explicit 
attention. Therefore, as far as the design of responsible 
artificial agents is concerned, special focus has to be laid 
on explainability and privacy issues: details need to be 
explained in a way which is equally understandable for lay-
people and experts.

Even though, by defining capacities necessary for respon-
sibility, we assume that EDTs could be members of Hybrid 
Societies in the future, we need to point out some limita-
tions: For one, the willingness of the users to hand over 
decision-making, and therefore responsibility for an action, 
to EDTs needs to be taken into account. For example, con-
cerning AI, people are losing trust in these technologies due 

to media coverage such as the headline ‘The foundations 
of AI are riddled with errors’ [155]. Of course, trials such 
as Microsoft’s Tay, a chatbot which was ‘released into the 
wild’ of Twitter and ‘learned’ racism, sexism, and antisem-
itism with lightning speed due to the information presented 
to them by human users, do not enhance trust in AI [88]. 
Aforementioned headline alluded to the problem of faulty 
recognitions of pictures by AI due to biased training data 
[35, 156, 157]. These two examples show that algorithms 
can only be as good as the data they are trained on. To try 
and counter these negative examples, the idea of Artificial 
Intelligence for Social Good (AI4SG) is being followed by 
different initiatives [135]. They proposed principles and fac-
tors to be considered when working on and with AI [135]. 
The aim of these factors is to ensure that the design, devel-
opment, and deployment of AI systems happens in such a 
way, that they prevent, mitigate, or resolve problems which 
might harm human life and/or the natural world and/or ena-
ble socially preferable and/or environmentally sustainable 
developments [135]. Five ethical principles were proposed, 
four of them the traditional bioethics principles (i.e., justice, 
autonomy, beneficience, and non-maleficience) [95] and a 
new enabling principle for AI, explicability. In 2020, these 
principles were broadened by seven ethical factors: (1) falsi-
fiability and incremental deployment, (2) safeguards against 

Fig. 5   Preliminary model for responsibility from a legal and psychological perspective
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the manipulation of predictors, (3) receiver-contextualized 
intervention, (4) receiver-contextualized explanation and 
transparent purpose, (5) privacy protection and data sub-
ject consent, (6) situational fairness, and (7) human-friendly 
semanticization [135].

To ensure that developments in AI are for societal good, 
three aspects were identified: accountability, responsibility, 
and transparency (ART; [86]). To account for these aspects, 
three control systems were proposed: human-in-the-loop, 
regulated environment, and the AI system as the ethical 
agent AMA, that is, ethics by design. Apart from the will-
ingness to use EDTs, cultural backgrounds of users could 
play a role in the acceptance of EDTs [143]. For example, 
different cultures prefer different ethical decisions and even-
tual outcomes (e.g., [158]). Therefore, one global framework 
is not feasible.

On a European level, the legislator tries to solve the prob-
lem of the lack of responsibility by regulating just a part 
of the product, e.g., the implemented AI. Different from 
previous approach of regulating product responsibility (see 
New Legislative Framework11) [159–161], the AI Act [70] 
regulates the different levels of risk of AI itself. It therefore 
regulates just one part of an EDT, for example, instead of 
regulation the responsibility of the actor.

6 � Conclusion

We identified seven capacities in total which need to be 
met by actors in societies for responsibility. From a legal 
perspective, responsible actors need to be able to be the 
bearer of rights and obligations (legal capacity) and to 
act consciously (capacity to act). This includes the capac-
ity to contract, capacity in tort, and responsibility for the 
breach of legal obligations arising from liabilities entered 
into. Furthermore, they need to have a sufficient level of 
autonomy and be capable of bearing the duty of liability, 
including liability for an act and financial liability. From a 
psychological perspective, two foci of capacities necessary 
for responsibility can be identified: those within the user 
(trust) and those within the agent (moral agency and explain-
ability). Moral agency is the ability of discerning morally 
relevant information, making moral judgments based on this 
information, and acting upon it. It includes other impor-
tant aspect, such as, for example, autonomy and sentience. 
Trust is influential on the acceptance and subsequent use 
of artificial agents, since inappropriate levels could lead to 
misuse, or disuse. Explainability refers to the ability of a 
system to explain their decisions to lay users in a globally 

understandable way. It includes factors such as traceability 
and transparency. Explainability is also immensely impor-
tant for the understanding of the creation of legal concepts 
for artificial agents.

As of now, it is unclear whether and to which extent arti-
ficial entities will have these capacities, and subsequently, 
whether they can be responsible in the same sense as human 
beings are. The integration of psychological and legal view-
points showed that from both perspectives human beings 
need to be considered the most important beings in Hybrid 
Societies, whose well-being is of paramount importance. 
Both disciplines agree that human beings are currently 
the only actors in Hybrid Societies which possess all the 
capacities necessary for responsibility. Future develop-
ments toward possible responsible artificial agents will rely 
more on technological advancements and less on theoretical 
considerations. However, based on the conceptual clarifica-
tion, further steps can now be taken to develop a concept 
of responsibility in Hybrid Societies. We propose that the 
integration of sociological perspectives into the model of 
responsibility should be considered.
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