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Abstract
The pursuit of AMAs is complicated. Disputes about the development, design, moral agency, and future projections for 
these systems have been reported in the literature. This empirical study explores these controversial matters by surveying 
(AI) Ethics scholars with the aim of establishing a more coherent and informed debate. Using Q-methodology, we show the 
wide breadth of viewpoints and approaches to artificial morality. Five main perspectives about AMAs emerged from our 
data and were subsequently interpreted and discussed: (i) Machine Ethics: The Way Forward; (ii) Ethical Verification: Safe 
and Sufficient; (iii) Morally Uncertain Machines: Human Values to Avoid Moral Dystopia; (iv) Human Exceptionalism: 
Machines Cannot Moralize; and (v) Machine Objectivism: Machines as Superior Moral Agents. A potential source of these 
differing perspectives is the failure of Machine Ethics to be widely observed or explored as an applied ethic and more than 
a futuristic end. Our study helps improve the foundations for an informed debate about AMAs, where contrasting views and 
agreements are disclosed and appreciated. Such debate is crucial to realize an interdisciplinary approach to artificial moral-
ity, which allows us to gain insights into morality while also engaging practitioners.
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1 Introduction

The development of Artificial Moral Agents (AMAs), i.e., 
artificial systems displaying varying degrees of moral rea-
soning, is an open discussion within the realm of Artifi-
cial Intelligence (AI). Given the rapid progress and perva-
siveness of AI in modern society, there have been debates 
about the prospects of equipping these increasingly auton-
omous agents with moral machinery [14, 24, 28, 43, 78]. 
The endeavor of developing such an AMA is central to the 
Machine Ethics project [3, 6] and it is quite controversial 
[39, 55, 84].

There is an array of existing and projected systems that 
qualify as AMAs [24]. Existing, empirically evaluated 
AMAs include GenEth, a general ethical dilemma ana-
lyzer that utilizes inductive logic programming to learn 
new ethical principles in-situ [7], and Vanderelst and Win-
feld’s consequentialist machine, which relies on functional 
imagination simulations to predict moral consequences [75]. 

Theoretical AMAs include the Virtuous AMA, which aims 
to observe and replicate human moral behavior by having 
the AMA learn and build character over time as per virtue 
ethics theory [38], and MoralDM, which models and weighs 
known psychological findings about utilitarian and deon-
tological modes of reasoning, based on ethicists decisions 
in moral dilemmas, to inform action or inaction in novel 
moral decisions [26]. Most of the controversies surround-
ing AMAs concern projected AI Systems that rank high on 
the   autonomy/ethics sensitivity spectrum [78].

The controversial AMA debate is marked by conceptual 
confusion, excess of taxonomy, and practical inertia [15]. 
Particularly, there is a poor perception on the views and 
agreements within the (AI) Ethics communities on fun-
damental matters associated with AMAs, such as whether 
these systems should even be developed [84, 85], how to 
develop them [79], if they would have moral agency [69], 
and their moral and societal role [24, 29, 52, 66]. Although 
ambiguity is expected when it comes to Morality, given the 
interdisciplinary nature and pressing relevance of the sub-
ject matter, it is crucial to strive for some clarity on these 
fundamental matters.

The aim of this exploratory research is to uncover the 
diversity of views within the (AI) Ethics research community 
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about key disputes surrounding AMAs, thus bringing coher-
ence and clarity to these debates and ultimately allowing 
more insightful research avenues and policy recommenda-
tions. Understanding different views and, where possible, 
reaching an agreement is a common endeavor in a debate. To 
realize this aim we used Q-methodology, an exploratory and 
semi-quantitative research methodology that provides a clear 
and structured way to elicit subjective views on particular 
issues and categorizes these viewpoints into clusters of value 
positions [47, 86].

Five main perspectives about AMAs emerged from our 
data and were subsequently interpreted and discussed: (i) 
Machine Ethics: The Way Forward; (ii) Ethical Verification: 
Safe & Sufficient; (iii) Morally Uncertain Machines: Human 
Values to Avoid Moral Dystopia; (iv) Human Exceptional-
ism: Machines Cannot Moralize; (v) Machine Objectivism: 
Machines as Superior Moral Agents. These perspectives rep-
resent different views and categorize agreements and disa-
greements about AMA development, design, moral agency, 
and future prospects.

The study findings bring coherence and clarity to disputes 
surrounding AMAs by organizing, specifying, and making 
clear the broader perspectives about these artificial systems. 
A more informed debate can continue with disagreements 
disclosed and appreciated. Moreover, some baseline agree-
ments on particular topics are worth pointing out. Going for-
ward, shared research principles could be developed based 
on those agreements.

This article is organized as follows: in the second section 
the methods used in this empirical research are described; in 
the third section a background on the four key matters asso-
ciated with AMAs surveyed here is provided; in the fourth 
section the results are presented, i.e., descriptions of the five 
perspectives identified in this study; in the fifth section the 
results are discussed; and finally the sixth section features 
the concluding remarks.

2  Methodology

2.1  Overview

The methodology used in this research is Q-methodology, a 
systematic empirical approach derived from traditional fac-
tor analysis, to determine the subjective views of individuals 
about a particular topic [47, 67, 68, 81, 82]. Q-methodology 
aims to bring coherence to complex and controversial mat-
ters by reporting on the significance assigned by participants 
to those matters [47, 81]. It is, therefore, deemed adequate to 
bring coherence to the controversial ethical matters related 
to AMAs.

Participants in Q-methodological studies are required to 
rank order a set of items (e.g. statements) relative to one 

another on a grid that typically follows a bell shaped dis-
tribution. Subsequently, they are offered the opportunity to 
provide additional comments about the items they ranked 
highest and lowest according to a subjective dimension of 
agreement/disagreement. This last feature is of particular 
importance in this study, as the surveyed scholars provided 
interesting and often thought provoking comments that 
enrich the discussion about AMAs.

The statistical operations take place not in the columns 
but in the rows of the data matrix. One implication of this 
inversion from traditional by-variable to by-person factor 
analysis is that participants become the variables. Each 
revealed factor, therefore, has the potential to identify groups 
of persons who share the same perspective about a particular 
topic [82].

The unique features of Q-methodology offer great advan-
tages when compared to other exploratory research meth-
ods, such as interviews, focus groups, and surveys. Q-studies 
provide numerical results to support subjective perspec-
tives about a particular topic thus combining quantitative 
and qualitative approaches [86]. Unlike standard surveys, 
in which the opinions of participants about each topic are 
extracted separately, q-studies require participants to con-
sider such topics simultaneously thus uncovering latent 
connections and allowing for more nuanced and sophisti-
cated opinions [40, 86]. Q-methodology also offers some 
advantages in mitigating response bias. By requiring partici-
pants to sort a pre-defined set of items, these studies are less 
prone to response bias, since the participants are required to 
explicitly engage with views they disagree with or may have 
never considered before. Moreover, because participants sort 
the items individually, q-studies are less affected by domi-
nance effects, which are observed in other research methods 
administered in groups, such as focus groups [86].

This study followed the typical four phase sequence in 
Q-methodological studies comprising (i) definition of the 
concourse of communication; (ii) development of the set 
of statements (q-set); (iii) selection of participants (p-set); 
and (iv) analysis and interpretation. Further details about 
each one of these phases in this particular study are provided 
below.

2.2  Concourse of communication

For the definition of the concourse of communication, we 
reviewed scientific and popular literature on AMAs. A 
keyword search using word combinations “Machine Eth-
ics”, “Artificial Moral Agents”, “Ethical Agents”, “Ethi-
cal Artificial Intelligence”, “Moral Artificial Intelligence”, 
“Moral Machines”, and “Autonomous Vehicles AND Eth-
ics” in Google, Google Scholar, Web of Science, and Scopus 
allowed us to identify 44 relevant scientific articles from 
which we extracted 167 statements.
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In addition to scientific literature, we also looked for rel-
evant popular science publications. Through online searches 
on Google, we identified 17 articles in popular science out-
lets such as Scientific American, MIT Technology Review, 
or Philosophy Now and extracted 36 statements. As a result, 
the concourse of communication of this study features a total 
of 203 statements. These statements represent often con-
troversial and thought provoking propositions about AMAs 
Ethics.

Although the literature on AMAs is particularly nuanced 
and rich, recurrent topics were clearly identified. We 
observed that most publications address issues related to the 
morality of the quest for developing AMAs, design strategies 
to equip artificial systems with morality, moral agency of 
advanced artificial systems, and projections about the future 
moral and societal role of these systems. We have, therefore, 
considered these themes central for this research.

Accordingly, we assigned the statements composing 
the concourse of communication to four different clusters 
reflecting the themes mentioned above: (i) Development of 
AMAs; (ii) Design of AMAs; (iii) Moral Agency of AMAs; 
and (iv) Future Projections about AMAs.

We acknowledge that, by grouping the statements in these 
four clusters, we may be failing to include other relevant 
and interesting topics associated with AMAs. Rather than 
considering these clusters exhaustive, following the explora-
tory research tradition, we consider them as baseline ethics 
disputes surrounding AMAs. Further research may identify 
and explore other variations and controversies about these 
artificial systems.

2.3  Set of statements (q‑set)

From the concourse of communication a set of 45 statements 
was defined (q-set) thus capturing the key disputes and con-
troversies related to AMAs.

Our selection of statements was guided by three main 
considerations, namely, (i) accounting for a broad scope of 
positions put forward in the AMAs popular and scientific 
literature; (ii) favoring clarity; and (iii) avoiding redundancy. 
Minor edits were made to these statements to ensure neu-
trality and also to meet the number of characters allowed 
by FlashQ, the software tool that was used in this study for 
administering the survey.

The q-set reflects the four main clusters mentioned above. 
More specifically, 14 statements are about the development 
of AMAs, 18 statements are about the design of AMAs, 8 
statements are about moral agency of AMAs, and 5 state-
ments concern future projections about AMAs. Table 1 
shows a small sample of the statements used in this study. 
The full q-set (45 statemets) is featured in the Supplemen-
tary Information.

2.4   Set of participants (p‑set)

The target population in this study is (AI) Ethics scholars. 
The criteria adopted to define this population was having at 
least one publication in the broad field of AI Ethics. The rea-
soning behind targeting this population concerns the com-
plex nature of the subject matter, which requires participants 
to grasp key moral concepts within the context of AI.

Invitations to participate were sent to scholars initially 
selected through the publications identified in the literature 
review mentioned above. Subsequently, through snowballing 
techniques, additional relevant articles and scholars were 
identified. Each participant was contacted, in the capacity of 
author or co-author of a particular publication, through the 
e-mails made publicly available in the publications. Scholars 
identified in publications in which they were not correspond-
ing authors were also contacted through email, when these 
were available in personal or institutional websites (invita-
tion e-mail template in Supplementary Information). This 
resulted in a large number of invites (n = 277) being sent 
to (AI) Ethics scholars from June 2020 to December 2020.

A total of 50 participants successfully completed the sur-
vey (response rate of approximately 18%). As an inversion of 
factor analysis that aims just at establishing the existence of 
particular viewpoints, Q-methodology does not require large 
numbers of participants. In multiple participant q-studies, 
a p-set consisting of 40–60 participants is considered to be 
adequate [47, 82].

We believe that the p-set is of adequate size and repre-
sentative of the target population, which we recall are schol-
ars who have published work in the field of AI Ethics. It is 
acknowledged, however, that this target population was not 
rigorously defined. The broad group of (AI) Ethics schol-
ars encompasses several heterogeneous sub-groups (e.g., 
machine ethicists, robot ethicists, technology ethicists). To 
disentangle these sub-groups within AI Ethics would be 

Table 1  Sample of statements 
from q-set (statements 1, 28, 34, 
and 45)

Development (1) Technological progress requires artificial morality.
Design (28) Logic is the ideal choice for encoding machine ethics.
Moral agency (34) Because computer programs do not have free will 

they can never be independent moral agents.
Future projections (45) AGI with moral reasoning capabilities will lead to a 

better understanding of morality.
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a remarkable effort considering that Ethics scholars often 
write about various and overlapping topics. For instance, in 
recent years, the Autonomous Vehicle trolley problem has 
been addressed by a myriad of ethicists from different sub-
groups of Ethics [46]. By surveying a heterogeneous group 
of scholars, we aimed to reach scholars who have written 
about some but not all the particular topics surveyed, thus 
ensuring, along with the comments provided by participants 
about statements ranking highest and lowest, that this study 
goes beyond and adds value to published literature.

Noteworthy, q-studies do not require a rigorously repre-
sentative sample but rather a population sample that con-
tains participants with relevant viewpoints on the matter. 
Whereas selection bias is considered a limitation in con-
firmatory research, this problem is less salient in q-studies. 
The objective of these studies is precisely to capture relevant 
opinions from participants who self-selected to participate in 
the study. Hence, a selection bias, whereby participants with 
more strong opinions are more likely to participate is not a 
big problem, as long as sufficient—more neutral—respond-
ents also participate. In that case, all shared perspectives 
will still be revealed.

We are confident that the p-set in this study includes 
scholars with relevant viewpoints on the ethical controver-
sies of AMAs. In this context, it should be clarified that a 
q-study typically makes no claim that the relative sizes of 
the perspectives (in terms of the number of respondents that 
adhere to them) reflect the population distribution. A differ-
ent issue is whether this study succeeded in revealing all per-
spectives about these controversies. Q-studies should report 
the shared perspectives about a particular topic. However, it 
is possible that some scholars who were invited to partici-
pate in the study have also strong opinions about AMAs, 
but failed to complete the survey for technical or personal 
reasons. This is an unfortunate limitation of this empirical 
study. Although we believe that the key views about AMAs 
are duly reported, in future research any extensions and 

variations from these five baseline perspectives should be 
investigated.

2.5  Analysis

2.5.1  Data collection

The data was collected through FlashQ, a software that 
allows online q-sorting on a grid of columns. The grid 
was coded as an 11-point distribution ranging from -5 to 5 
resembling a simplified bell shaped distribution. The ample 
range of columns ensures response variability thus allowing 
participants to reveal nuanced degrees of engagement with 
different items (Fig. 1).

Participants were asked to sort the 45 statements accord-
ing to a subjective notion of disagreement/agreement. The 
particular arrangements of the items in the grid correspond 
to the q-sorts of participants. A q-sort represents the per-
spective of a single participant thus revealing the items that 
prompt the strongest subjective reactions.

In addition to the (q-sorts) quantitative data, qualitative 
data was also collected as participants were asked to provide 
further comments on such statements they ranked in the -5 
and 5 columns.

2.5.2  Data analysis

Data analysis in q-studies entails three main steps ((i) fac-
tor extraction; (ii) factor rotation; and (iii) factor interpre-
tation). In the analytic process (steps (i) and (ii)) we used 
PQMethod, a statistical program that accommodates the 
requirements of q-studies [63]. As a derivation of factor 
analysis, Q-methodology is a data reduction technique which 
aims to reduce a larger number of variables into fewer fac-
tors. Therefore, the analytic process of Q-methodology relies 
on multivariate data-reduction techniques.

Fig. 1  Sorting grid
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The first step in this process entails extracting factors from 
previously collected q-sorts. Extracting factors consists of 
summarizing all individual responses into a few representative 
responses [86]. Either a Centroid Factor Analysis or a Prin-
cipal Component Analysis can be used for factor extraction. 
In this study, the factors were extracted through PCA, a linear 
reduction technique that projects the data into a subspace of 
lower dimensionality, where the variance of the projected data 
is maximized, providing the single best mathematical solution 
[82].

Subsequently, the extracted factors were rotated. Factor 
rotation aims to position each factor so that its viewpoint 
closely approximates the viewpoint of a particular group of 
q-sorts. In PQMethod, this rotation can be done either manu-
ally or through an objective solution, which is the Varimax 
rotation. We used Varimax, an orthogonal rotation of the fac-
tor axes that maximizes the variance of each factor loading by 
making high loadings higher and low loadings lower. Q-sorts 
that load high on one factor will load low on another, thus 
maximizing the distinction and differentiation of subject posi-
tions while minimizing the correlation among factors [1].

Upon rotating different numbers of factors and compar-
ing the distribution of (automatically flagged) defining sorts 
among factors, a decision was made to rotate five factors. This 
solution features the lowest number of factors in which every 
factor has at least three defining sorts and only one factor has 
exactly three defining sorts (Table 2).

Each factor is characterized by a factor array featuring 45 
scores (one score per statement), which is a single q-sort con-
figured to represent the viewpoint of the factor. Given that 
factors have different numbers of defining sorts, each score 
in the factor array is a standardized (z) score to allow cross-
factor comparison. The five factor arrays are available in the 
Supplementary Information.

Finally, the interpretation of factors is based on the factor 
arrays and the comments provided by participants with respect 
to the statements ranked highest and lowest (comments avail-
able in Supplementary Information). For assisting in the factor 
interpretation, crib sheets [82] were developed. Crib sheets 
are useful for displaying the relevant item configuration for 
each factor thus facilitating the interpretation and analysis of 
the results. The five crib sheets developed in this study for 
each perspective feature items ranked -5, items ranked +5, 
and items that ranked highest or lowest compared to the other 
array perspectives (crib sheets are available in Supplementary 
Information).

3  The controversial ethics of AMAs

Controversial matters about development, design, moral 
agency, and future projections for AMAs have been 
well addressed and debated in the literature [24, 55, 84]. 
Although a thorough review of the literature is outside the 
scope of this empirical work, we provide a background on 
these matters. Building on the main controversies briefly 
raised in this literature background, we will subsequently 
present the empirical findings of this study.

3.1  About development of AMAs

As AI systems become increasingly open, decentralized, 
intelligent, capable of self-regulation, and independent, 
Machine Ethics looks to run in parallel to ensure that arti-
ficial morality is not an afterthought [16, 24].

Machine ethics reasons that the adjustable autonomy 
required to meet AI advances leads to the need for AMAs 
to deal with, or even replace, human judgment in difficult, 
surprising, or ambiguous moral situations [5, 24, 62]. It 
aims to implement ethical principles and moral decision-
making faculties in machines to ensure that their behav-
ior towards human users and other machines is ethically 
acceptable [3, 6]. Furthermore, it is claimed that there is 
value in the pursuit of AMAs, regardless of whether sys-
tems are actualized, as it may advance our understanding 
of morality [4, 8, 9, 11, 50, 83].

The Machine Ethics project is, however, quite contro-
versial. The moral admissibility, technical feasibility, and 
necessity of this project is often questioned [39, 73, 74, 
84]. Moreover, whereas Machine Ethics aims to push the 
boundaries of artificial morality to ensure that artificial 
systems behave ethically, it also opens opens the door to 
prospects of unethical artificial systems [76] which tend to 
be detached from state-of-the-art technology and are often 
dismissed as speculation [39, 41].

3.2  About design of AMAs

Designing an AMA is an ambitious scientific and engi-
neering endeavor but it is still unclear whether morality 
can be reduced to an algorithm [80]. The design of such an 
advanced artificial moral system primarily entails defining 
the moral behaviors or ethics that the system will follow, 
implementing such moral behaviors or ethics, and opera-
tionalizing them.

A preliminary question regarding the moral behav-
iors or ethics to be implemented in artificial systems, is 
whether artificial morality should be modeled after human 

Table 2  Number of defining sorts in factors [1-5]

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Defining sorts 13 9 8 9 3
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moral competence [17, 62] or if this consideration is alto-
gether a trap [44].

In the scientific literature, several projects attempting to 
build artificial morality with reference to human morality 
have been reported. Scholars across different disciplines are 
exploring the applicability of different branches of moral 
philosophy, such as duty theories [10, 37, 57, 58, 73], con-
sequentialist theories [2, 65, 79], or virtue ethics [14, 31, 
32, 74], as well as combinations of several moral theories 
[12, 18, 71]. Moreover, important work on the modeling of 
artificial morality based on empirical evidence of human 
morality, such as the Moral Machine Experiment, has also 
been reported [13, 19, 54].

The implementation of human inspired moral behaviors 
in artificial systems typically follows top-down, bottom-up, 
or hybrid approaches [23, 24, 45, 72, 72, 79], but there is 
no consensus about which implementation is best fit for the 
endeavor of developing moral machines [53].

Eventually the implemented moral behaviors need to be 
operationalized so that artificial systems are able to make 
a determination of a right from a wrong in-situ. In other 
words, how does a machine moralize? Ethics has to be oper-
ationalized so that an AMA is able to recognize a moral 
situation, weigh up possible moral actions, make moral judg-
ments, and execute them [48].

In the case of designing machines with human-like moral 
reasoning, there are concerns about the lack of operation-
alization of the capacities that enables humans to think 
morally [27]. Although ethics or moral behaviors may be 
implemented in an AMA through a particular implementa-
tion approach, how the AMA operationalizes moral deci-
sion-making, and how the designer designs algorithms that 
account for that process, is still in question and implicates 
transparency, moral agency, and moral responsibility.

The breadth of different AMA design approaches reported 
in the literature reveals a lack of consensus among scholars 
working on the Machine Ethics project and raises questions 
about whether it is possible to develop an objective valida-
tion of AMAs that avoids designer bias and ensures explain-
ability [22, 42, 53, 64].

3.3  About moral agency of AMAs

As AI Systems become more autonomous, it has been dis-
cussed whether artificial systems ranking high on the auton-
omy/ethics sensitivity spectrum [24, 29, 48] can be consid-
ered to have moral agency. In the indeterministic tradition, 
moral agency requires personal freedom [36], or at least 
some sort of faith in personal freedom. Current and fore-
seeable technology lacks free will, which would, therefore, 
preclude machines from having moral agency. However, it is 
debated whether human-like prerequisites for moral agency 
should be imposed on machines or if a hard line should be 

drawn between human moral agency and that of machines 
[30, 33, 34, 49].

Traditionally, a moral agent is an agent that is morally 
responsible for its actions, i.e., it is attributed certain powers 
and capacities to be held responsible for exercises of agency 
[70]. This description of moral agency is often shared in 
AMA literature [25, 34]. The debates about attribution of 
moral agency to AMAs typically entail whether such sys-
tems are accountable for their morally relevant decisions.

It has been cautioned in the literature that morally 
accountable machines may be used to avoid personal respon-
sibility [35]. Hallamaa and Kalliokoski argue that “AI sys-
tems are not genuine participants in joint action and cannot 
be held morally responsible”, thus concluding that moral 
responsibility strictly remains a human characteristic [34].

A normative turn with respect to artificial moral agency 
has also been proposed [15]. That is, to put the discussion 
about the necessity and requirements for moral agency to the 
side and move forward to address existing practical needs 
with AMAs. The debate would, therefore, be redirected to 
explore outright normative ethical questions, such as how 
and to what extent machines should be involved in practices 
where humans normally assume moral agency and respon-
sibility [15].

3.4  About future projections for AMAs

Looking forward, several domains for AMA implementa-
tion are frequently cited, including healthcare, military, and 
autonomous transport [24, 46, 56, 77, 78]. However, as it 
often happens with disrupting technologies, the ethics dis-
cussions about AMAs tend to be quite speculative.

It is not likely that an artificial agent with such high 
autonomy and ethics sensitivity as depicted in futuristic 
narratives is developed prior to Artificial General Intelli-
gence (AGI). So far, however, there is no evidence that that 
such advanced and generalized forms of intelligence can be 
developed and it is even questioned if pursuing such research 
is ethical [85].

There are positive and negative projections about a future 
with AMAs. They may be our moral teachers or our destroy-
ers [20, 21, 29, 52, 60, 61, 66]. But for now the societal and 
moral role of these systems remains unclear.

4  Perspectives about AMAs

Five main perspectives have emerged from the data collected 
in this empirical study, thus illustrating the heterogeneity 
of opinions about AMAs. These perspectives are described 
with reference to the four themes associated with AMAs 
which were identified above. Each perspective features an 
array of 45 scores (Supplementary Information) in which the 
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score assigned to each statement results from a standardiza-
tion process of the scores that the participants who loaded 
significantly on that perspective assigned to that particular 
statement. The core characteristics of each perspective are 
derived from the statements ranked -5 and +5 [ (N ∶∣ 5 ∣) , 
where N is the number of the statement and (∣ 5 ∣) may be 
either -5 or +5] as well as the statements ranked highest 
or lowest compared to the arrays of the other perspectives 
[ (N ∶∣ P

i
∣) , where N is the number of the statement, P

i
 is 

the perspective with i ∈ [1, 5], and ∣ P
i
∣ may either be −P

i
 or 

+P
i
 depending if the statement is ranked lowest or highest 

than in the arrays of other perspectives]. These perspectives 
are summarized in Table 3 and further characterized and 
discussed in subsequent sections.

4.1  Perspective 1 machine ethics: the way forward

AMAs are unavoidable and may be necessary for 
technological progress. Moral sureness and a mixed 
design approach is key, but free will is not. More than 
simple tools, AMAs will advance our understanding 
of morality.

4.1.1  Development of AMAs

 According to this perspective, autonomous moral machines 
are unavoidable (2:+5) and they might even be a requirement 
for technological progress (1:+P1). Two participants who 
loaded significantly on this perspective elaborated further 
on these topics. One participant wrote that Technology we 
already have such as search algorithms and driverless cars 
require and implement value judgments to a limited extent, 
primarily as directed by human input, but there are already 
hints that these limitations can and will be surpassed to at 
least some extent. And another participant remarked that 
There will be no other way than to develop ethical machines 

when humanity is supposed to rely with their life on them. 
Moreover, as per this perspective, creating AMAs is permis-
sible according to existing moral theories (11:-5) and will 
increase public trust and confidence in creating autonomous 
agents acting on behalf of humans (8:+P1).

4.1.2  Design of AMAs

 Moral sureness is valued when it comes to AMA decisions 
(18:-5), but a mixed approach (top-down, bottom-up, supra-
rational) is accepted in arriving at those decisions (30:+P1) 
(This seems like the most viable path forward for AMAs as it 
allows for context specificity, adaptive response, and learn-
ing). As per this perspective, deriving an ought from an is, 
by implementing social preferences in machines, is not seen 
as problematic in AMA design (17:-P1) (To pretend that we 
can create machines that lack our biases and are uninflu-
enced by our values is misguided).

4.1.3  Moral Agency of AMAs

 AMAs cannot be understood as simple tools, given the 
potential for agency (37:+P1) (Machines are already at least 
at the level of animals, which are capable of not merely 
being restrained but being trained). Since humans may also 
lack free will, according to this perspective, free will is not 
essential for moral agency (34:-5) (It is very likely that even 
humans lack radical free will. If we require moral agents to 
have free will, then there will be no moral agents).

4.1.4  Future Projections

 A positive outlook about the Machine Ethics project is 
observed in this perspective, as it holds that developing 
AMAs and ultimately AGI with moral reasoning capabilities 
will lead to a better understanding of morality (9 & 45:+5) 

Table 3  Five perspectives about AMAs

↓ Perspectives → Themes

Development Design Moral Agency Projections

P1. Machine ethics: the 
way forward

Unavoidable & permis-
sible

Moral certainty ought ← is Potential for agency Positive

P2.Ethical verification: 
safe and sufficient

Not required Verification & governance Human agency ≠ AI 
agency

AMAs will not be our moral 
teachers

P3. Human values to avoid 
moral dystopia

Unavoidable & permis-
sible

Moral uncertainty Potential for agency Possible existential threat

P4. Human exceptional-
ism: machines cannot 
moralize

Ethics not reducible to 
algorithms

Logic not a good choice 
for encoding morality

AI cannot achieve moral 
agency & Free will is 
required

Skepticism & AMAs will 
not be our moral teachers

P5. Machine objectivism: 
machines as superior 
moral agents

Needed to prevent harm Logic Potential for agency & 
Free will is not required

Machines will be better 
moral agents
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(I believe that implementing process-level models of such 
theories and testing them in various situations is an invalu-
able method for evaluating said theories).

4.2  Perspective 2 ethical verification: safe 
and sufficient

AMAs will not replace humans in ambiguous moral 
situations as ethics and human moral agency are not 
algorithmic. Transparency, accountability, and predict-
ability leads to sufficiently ethical machines.

4.2.1  Development of AMAs

 In the second perspective identified in this study, techno-
logical progress will not require artificial morality (1:-P2) 
(Technological progress can and should be guided by ethical 
and societal considerations and can happen also without 
artificial morality)

Moreover, AMAs are not expected to replace humans in 
difficult, surprising, or ambiguous moral situations any time 
soon (42:+5). Three participants provided relevant com-
ments about this statement. (i) At present AMAs have only 
been demonstrated in laboratory tests, of limited scope ... 
There is a huge gap between the capabilities of the present-
day minimal AMAs and the ability of humans to make judge-
ments in ambiguous moral situations ... Closing that gap 
will take many decades of research, and might even prove 
impossible without fundamental breakthroughs in AGI and 
machine consciousness. (ii) Even if machines are capable 
of making moral decisions, completely replacing humans in 
such situations might lead to responsibility gaps. (iii) I now 
believe we are far from having morally competent agents, 
and that the threats from lack of transparency, privacy, secu-
rity, etc. are far more pressing, morally speaking.

One practical limitation to artificial morality, accord-
ing to this perspective, is that ethics cannot be reduced to a 
computational algorithm (14:+5) (Moral judgements, sen-
timents and motivations depend on a holistic perception of 
the world. Ethics would not exist at all without this special 
perspective that is shaped by reasons, emotions, culture and 
history. A representation of ethics in the form of computa-
tional algorithms (or in any kind of model) is an abstraction 
in comparison to the rich features of the ethical world. Such 
a representation may successfully serve a specific purpose 
when realized in a technological artifact, but no representa-
tion could possibly model the whole ethical world as a subset 
of its features).

4.2.2  Design of AMAs

 Rather than expecting AMAs to grasp moral principles 
(21:-P2), they should be moderated through the verification 

of transparency, accountability, and predictability (32:+5) 
(If an AMA makes the wrong decision the outcomes could 
be disastrous. Similarly the risks of malicious hacking of 
AMAs are serious. This verification, validation and trans-
parency are critical to the success of (even limited) AMAs 
in real world use. Equally important is very strong govern-
ance of AMAs, so that their ethical performance is carefully 
monitored, and both accidents and near-misses thoroughly 
investigated).

4.2.3  Moral agency of AMAs

 There exists an essential difference between human and arti-
ficial moral agency (39:-5), namely phenomenal conscious-
ness and currently unknown cognitive processes relating to 
human reality. These features, among others which constitute 
moral agency, are not quantifiable (40:-5) ((i) There is a vast 
difference. We do not understand the cognitive processes 
of human morality—which likely depend on both rational 
and emotional responses, alongside experience. In contrast 
AMAs are based on simple abstract models, which are far 
from even scratching the surface of human ethical judge-
ment. (ii) Ultimately consciousness is of concern here, and 
specifically phenomenal consciousness, since the functional 
parts of consciousness are becoming better understood ... 
There is no first-person perspective for artificial systems 
replete with experiential properties).

It is not inevitable that machines will become full ethical 
agents (3:-5) ((i) It seems possible that there might either be 
moral or political grounds for stopping the development of 
AMAs or just technological inability. (ii)  I would agree that 
(many) machines would inevitably have ethical impact, but 
I don’t believe that they should be full ethical agents, with 
the implication that this would mean replacing humans. (iii) 
A full ethical agent would be one that perceives the world 
in a holistic way, shaped by reasons, emotions, culture and 
history etc. It would have to grow up and ’live’ in a process 
of constant evolvement in relationships with people, with 
society, with culture, history, religion etc. Although this 
might not be considered impossible if taken up in a though 
experiment, it makes no sense in reality).

4.2.4  Future projections

 According to this perspective, AMAs, even if endowed 
with human-centred values, will not play a role in educat-
ing humans on morality (43:-P2).

4.3  Perspective 3 morally uncertain machines: 
human values to avoid moral dystopia

AMAs must be morally uncertain and hold human val-
ues otherwise they pose an existential threat. Simply 
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prohibiting unethical behavior, as well as implement-
ing external checks and balances, is not enough.

4.3.1  Development of AMAs

 As per this perspective, AI Systems in morally salient con-
texts will not and cannot be avoided (5:+5) (We already see 
examples with self-driving cars and trading bots, but more 
generally I see it as (nearly?) inevitable that AI systems will 
eventually be deployed in every domain that requires intel-
ligence, which is essentially a superset of all domains that 
contain morally salient situations) and the creation of moral 
machines is morally permissible according to existing moral 
theories (11:-5).

4.3.2  Design of AMAs

 On the design of intelligent machines, it is not enough 
to restrict ethical concerns to the prohibition of unethical 
behavior (15:+5) (Negative ethical restraints will not be suf-
ficient. Many social and ethical issues and progress itself 
require careful deliberation and proactivity).

It follows that external checks and balances such as safety 
features, codes of conduct, certification processes, and clear 
limits to the operational contexts are not sufficient to ensure 
machines will not hurt humans (10:-5).

Unlike P1, which did not value moral uncertainty and 
instead favored moral sureness in AMA decisions, this per-
spective values machines being fundamentally uncertain 
about morality (18:+P3) (Morality is a critical determinant 
of ethical behavior, and there is incredible disagreement 
among humans. If AGI does not have uncertainty about 
morality, its behavior may be arbitrarily bad given a com-
mitment to the wrong set of moral principles).

4.3.3  Moral Agency of AMAs

 This perspective rejects the idea that artificial moral agency 
will remain a primitive form of moral agency compared to 
that of human beings (35:-P3) ((i) It is currently primitive, 
but I believe it will eventually be possible to create AIs that 
match or exceed humans in every intellectual capability, 
which includes moral reasoning/agency. (ii) Artificial moral 
agency can become the paradigm of ethics, and is not neces-
sarily bound to remain a lesser, more mechanical form of 
assessing and relating to situations).

Free will is not required for moral agency and machines 
lacking free will can be independent moral agents (34:-5) 
((i) there is no free will in the libertarian sense ... Humans 
have designs, like machines do, so the fact that machines 
and do or do not have free will and that they are designed 
is not especially salient to the question of moral agency. (ii) 
... if human beings can be said to have free will under any 

particular definition, then it is possible to implement a pro-
gram that can be said to have free will under that particular 
definition).

4.3.4  Future projections

 Mere indifference to human values—including human sur-
vival—could be sufficient for AGIs to pose an existential 
threat (44:+5) (Thought experiments such as the paperclip 
maximizer show quite convincingly that for an AGI to pur-
sue a goal that is merely orthogonal to human values could 
plausibly present an existential threat).

4.4  Perspective 4 human exceptionalism: machines 
cannot moralize

AMAs are without moral agency as they lack free will 
and the understanding to make moral assessments as 
humans do. Logical machines will not be better moral-
izers or our moral teachers.

4.4.1  Development of AMA

 According to this perspective, ethics cannot be reduced to a 
computational algorithm (14:+5) ((i) Ethics is not about cal-
culations, but about not quantifiable preferences. (ii) Mostly 
because ethics, or at least what ethics deals with, requires 
a plurality of points of view related to the physical embodi-
ment and location of independent agents, which means that 
there is no possible universal description of an embodied 
agent’s position or situation. Even considering an embodied 
AMA the difficulty is that an agent only acts morally if he 
or she or it could have acted immorally. We could simulate 
that by including a random generator but acting immorally 
is not the same thing as acting randomly).

Unlike the other perspectives that held strong positive 
views about the permissibility of creating moral machines 
according to the tenets of existing moral theories, P4 is quite 
neutral about it (11:+P4) (If it turns out that it is best to have 
moral machines, then utilitarianism would permit and even 
require that we bring about moral machines).

4.4.2  Design of AMAs

 With respect to the design of AMAs, logic is not considered 
the ideal choice for encoding machine ethics (28:-P4).

4.4.3  Moral agency of AMAs

 Humans and AMAs are not alike as far as moral agency 
is concerned (39:-5) (Without sentience computers cannot 
express agency) and machines will not inevitably become 
full ethical agents (3:-5) ((i) Agency requires consciousness.  
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(ii) The machines we can now produce certainly are not and 
the planned AMA I know of will certainly not be full or real 
moral agents though there is no reason to think that it is in 
principle impossible).

Only this perspective indicated that computers lack the 
conceptual understanding to make a moral assessment which 
precludes them from achieving moral agency (33:+5) ((i) 
These are machines. Very complex, but machines. Yes, some 
programmer can shape these machines to have an input/
output function that produces a behaviour that some human 
observer may see as analogous to human moral behaviour, 
but computing machines are ultimately and intrinsically 
incapable of understanding in human terms, which is the 
basis for moral agency. (ii) You start being moral when you 
recognize your shared humanness with others and under-
stand that, like it or not, you are in relationship with them. 
Until machines get that (and I’m suspicious of their ability 
to do so) then they’re not going to have full moral agency. 
(iii) What is it like to be a computer? If there is nothing that 
it is like to be a computer then how can a computer have 
conceptual understanding? (iv) Computer lacks empathetic 
experiences which give humans the conceptual understand-
ing needed for moral agency).

Also uniquely positive in this perspective was the agree-
ment that computer programs can never be independent 
moral agents as they lack free will (34:+P4) (Free will 
strikes me as a basic condition of responsibility and, there-
fore, of moral agency).

4.4.4  Future projections

 There is a long way to go before artificial agents can replace 
human judgment in difficult, surprising, or ambiguous 
moral situations (42:+5) (Unexpected situations are hardly 
manageable artificially) and AMAs will not be our moral 
teachers (43:-5) ((i) [Morality] is about convictions and 
convergence or clash. Nothing to teach there, at least not 
from a machine. (ii) Unless machines develop empathy and 
compassion, they aren’t really going to pass down lessons 
in a meaningful way. (iii) Morality cannot be taught simply 
through information transfer: it requires experiential shar-
ing). Moreover, AGI with moral reasoning capabilities will 
not lead us to a better understanding of morality (45:-P4).

4.5  Perspective 5 machine Objectivism: Machines 
as Superior Moral Agents

AMAs prevent human harm. Through logic and con-
text-specificity, they are better moral reasoners and 
educators. Free will and conceptual understanding are 
not required for moral agency.

4.5.1  Development of AMAs

 In this perspective, unlike all others, there is a strong view 
that the development of AMAs prevents machines from hurt-
ing human beings (7:+P5).

4.5.2  Design of AMAs

 This perspective challenges the notion that machines should 
use societal preferences to identify an informed and desir-
able choice when faced with a specific ethical dilemma (27:-
5) (I believe that machines can enhance us as moral agents 
if they manage to distance us reflectively from our intuitions, 
which are very much determined by social preferences). 
Moral implementation strategies should be context-specific 
(13:+5) and logic rather than common sense (20:-P5) is the 
best choice for encoding machine ethics (28:+P5).

4.5.3  Moral agency of AMAs

 Conceptual understanding and free will are not considered 
necessary conditions for moral agency and so moral agency, 
even if primitive, may be ascribed to machines (33 & 34:-5).

4.5.4  Future projections

 On future projections, developing AI Systems and AGI with 
moral reasoning capabilities will ultimately lead to a better 
understanding of morality (9 & 45:+5). It is projected that 
machines will be better moral agents than humans, since 
they are not subject to irrationality, seduction, or emotional 
turmoil (41:+P5).

5  Discussion

5.1  Contrasting views and agreements

The five different perspectives about AMAs identified in 
this empirical study reveal contrasting views on artificial 
morality. Particularly salient differences between perspec-
tives arise with respect to the development and moral agency 
of AMAs. About the development of AMAs, Machine Eth-
ics: The Way Forward (P1), which stands for advancing 
artificial morality, is in sharp contrast with Ethical Verifi-
cation: Safe and Sufficient (P2), which is skeptical about 
the feasibility or need for artificial morality. As for moral 
agency of AMAs, Human exceptionalism: Machines Cannot 
Moralize (P4), which values the human aspect in morality 
and, therefore, does not accept that computer programs can 
be moral agents, since they lack humanness, contrasts with 
Machine Objectivism: Machines as Superior Moral Agents 
(P5), which views that morality improves when stripped of 
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human flaws. In addition to the differences between per-
spectives, there are also transverse contrasting views and 
agreements to be reported with respect to the key matters 
explored in this study.

Regarding the development of AMAs, most perspectives 
agree that AI systems working in morally salient contexts 
cannot be avoided and, as such, some degree of moral com-
petence ought to be demonstrated. However, differences 
arise as to whether that is the moral competence of the 
machine or the designer. There is also a general consensus 
about the permissibility of developing AMAs as per existing 
moral theories. Whether AMAs ought to be developed, even 
if feasible and permissible according to moral theories, is a 
different point of contention.

On the contrary, the design of AMAs is a fracturing topic 
with different perspectives favoring different approaches. 
Design approaches based on societal preferences, which 
derive an ought from an is, as seen in the Moral Machine 
Experiment [13], also divided the perspectives. It is no sur-
prise that discussions on how to design for ethics yield disa-
greement. As an ethic, machine ethics is susceptible to dif-
ferent opinions, perspectives, experiences, and worldviews 
of contributors in the field. As an applied ethic, which con-
cerns the application of normative ethical theories to prob-
lems with practical limitations and expectations, Machine 
Ethics is at the mercy of not only the philosopher but also 
those working in the fields affected and the state of the field 
itself.

Ideas on moral agency are also diverse. There is no agree-
ment about the moral agency status of AMAs today or in the 
future. However, with the exception of P4, some consen-
sus is reported about free will not being essential for moral 
agency. This position emerges from the thought, shared by 
participants in this study, that provided that humans do not 
have (at least radical) free will and yet are moral agents, the 
same should apply to machines. Provided that a not insignifi-
cant number of philosophers commit to libertarian views of 
free will, we speculate that this consensus may reflect more 
the background of participants rather than traditional philo-
sophical ethics. Future empirical research studies engaging 
a larger set of ethicists should further explore this issue.

About future projections, there is an overarching agree-
ment that there is a long way to go before AMAs replace 
human beings in difficult moral situations. However, the 
future societal and moral role of these highly advanced arti-
ficial systems is mixed. Our data shows uncertainty about 
whether such systems will be superior moral reasoners, 
avoid a moral dystopia, or lead to a better understanding 
of morality.

To contextualize our findings in the broad scope of AI 
and Machine Ethics, we further reflect on the source and 
implications of the differing views and baseline agreements 
on the key matters about AMAs reported in this study.

5.2   The failure of machine ethics as an applied 
ethic

A potential source of these differing perspectives is the fail-
ure of Machine Ethics to be widely observed or explored as 
an applied ethic and more than a futuristic end. AMAs exist 
only in laboratories and are mostly intangible at present. 
The Machine Ethics literature is, therefore, chiefly abstract 
and fails to move beyond normative and descriptive ethical 
theory with the examination of consequentialist machines, 
social norm machines, virtuous machines, etc.

As remarked in some of the perspectives identified here, 
AMAs are often presented as outsiders, as superior moral 
reasoners following programmed, taught, or learned nor-
mative or descriptive ethical theory. Moreover, percep-
tions about future projections for AMAs are unsurprisingly 
mixed, since AMAs are by and large objectively unattain-
able, given that current technology and future advancements 
are unknowable.

Consequently, the practical discussions about the ethics 
of particular AI Systems are realized primarily in relation to 
the field affected, such as AI in healthcare or AI in transpor-
tation [46, 51, 59]. In these discussions, the ethics concern-
ing the AI system is applied and shaped to the field in which 
it will operate and not the other way around.

It is, therefore, speculated that AMAs are yet to be widely 
accepted in the same way AI systems have been because 
they have emerged in the literature as not only artifacts of 
the future but as outside and superior enablers, advisers, 
learners, or lecturers of ethical theory without any or much 
regard for the field. For Machine Ethics to be an applied 
ethic, AMAs ought to be shaped to the present-day expecta-
tions, norms, codes, and stakeholders of the field in which 
it intervenes.

From the failings of Machine Ethics to be widely regarded 
as an applied ethic and a feasible pursuit, a second main per-
spective with respect to development and future projections 
of AMAs (Ethical verification: Safe and Sufficient) emerges 
in response. It reflects the views of practitioners who often 
see the Machine Ethics project as unattainable, futuristic, 
and disconnected from the practical domain. Developing 
checks and balances at either the higher level, like policy, or 
within machines, such as implicitly safe or human operator 
takeover mechanisms is presented as an adequate solution 
for keeping autonomous machines in check.

Looking forward, AMAs might leave the laboratories 
of a few select Machine Ethics researchers to be widely 
developed and accepted, but it is just as likely that we will 
continue down the existing path of building safe systems 
designed with an enormous amount of ethical considera-
tion and interdisciplinary input. Yet, in the meantime, there 
may be something to be learned from the pursuit of AMAs 
with an interdisciplinary approach. Machine Ethics research 
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could lead to new insights into human morality and, at the 
same time, it can be grounded by practitioners who can help 
to guide the realization of moral machines in the field.

5.3  An informed debate on AMAs

The starting point to realize an interdisciplinary approach to 
AMAs is an informed debate, where contrasting views and 
agreements are disclosed and appreciated. By systematically 
reporting different perspectives about AMAs, we believe our 
exploratory research lays the foundations for such debate.

Further clarity about positions held in AMA contribu-
tions on the disputes surrounding AMAs could be realized if 
researchers make explicit their views about the development, 
design, moral agency, and future projections for AMAs. This 
could be done at the start of works to prime the reader, mak-
ing the views and interpretations held in the contribution 
plain and enabling a well-informed reading of the material.

An informed debate also facilitates the identification of 
theoretical and practical research opportunities.

Our study indicates that further research is needed to 
outline the relation between free will and moral agency 
of artificial systems, which could lead into new insights 
about moral agency. By clearly reporting the contrasting 
views with respect to the design of artificial morality, we 
also identify an opportunity for practitioners to weigh in on 
ethical design and propose their own (grounded) solutions. 
Moreover, we expect that the marginal agreements reported 
in this research, about the inevitability of AI in morally sali-
ent contexts and the need for moral competence, are further 
explored and developed into shared research principles.

6  Conclusion

This empirical study explored the controversial topic of 
AMAs and aimed to establish an informed debate, where 
contrasting views and agreements are disclosed and appreci-
ated. For this purpose, fifty (AI) Ethics scholars were sur-
veyed. The results empirically demonstrate the wide breadth 
of viewpoints and approaches to artificial morality.

Although an effort was made to capture the disputes and 
controversies surrounding AMAs in the popular and scien-
tific literature, it is acknowledged that the four central themes 
in this research (development, design, moral agency, future 
projections) and corresponding statements fail to account for 
every dispute or controversial thought about AMAs. In the 
exploratory research tradition, rather than considering these 
four themes and clusters of statements exhaustive, we con-
sider them as baseline ethics disputes surrounding AMAs.

Five main perspectives about AMAs have emerged from 
our data, thus providing further insight about the disputes 
surrounding the development, design, moral agency, and 

future projections for these systems ((i) Machine Ethics: The 
Way Forward; (ii) Ethical Verification: Safe & Sufficient; 
(iii) Morally Uncertain Machines: Human values to Avoid 
Moral Dystopia; (iv) Human Exceptionalism: Machines 
Cannot Moralise; (v) Machine Objectivism: Machines as 
Superior Moral Agents).

The diverse perspectives identified in this study have 
implications for the Machine Ethics project, which is pri-
marily perceived as either the best way forward to realize 
ethical machines or as futuristic and lacking practical appli-
cation of moral considerations. Upon analysis of the per-
spectives that emerged in the data collected in this empiri-
cal study, it is hypothesized that a potential source of these 
differing perspectives is the failure of Machine Ethics to 
be widely observed or explored as an applied ethic and a 
feasible pursuit.

To realize an interdisciplinary approach to artificial 
morality, which allows us to gain insights into morality 
while also engaging practitioners, an informed debate about 
AMAs is crucial. Our study helps improve the foundations 
for such debate. It opens avenues for further clarity about 
views on the development, design, moral agency, and future 
projections in AMAs research and facilitates the identifica-
tion of theoretical and practical research opportunities.
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