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Editorial: On IRl E Vol. 6

This issue is a very special issue. What it makes so
special is the fact that we faced some of the issues
dealt in it in the process of creating it: some contri-
butions sent in by Email were blocked by the spam
mail scanner. They were - of course wrongly -
tagged as
given by the system. Now: who was to be made
responsible if we i in fact in an uncomplicated und
constructive thus human way i1 would not have
fixed the problem in time and the authors w ould not
have been included in the issue? On which grounds
did the software decide to block them and thus can
it be taken as a moral agent? And finally, is the
phenomenon of spam forcing us to use such agents
in our social communication on which we have to
rely in various ways? There we are amidst the
subject of our current issue: Ethics in Robotics.

In fact, robotics has become a fast growing research
field and prosperous economic market. Robotic
systems are expected to interact not only with
experts but also with various every day users like
children, sick, elderly or visitors in a museum etc..
Although robots are therefore progressively sur-
rounding us in our professional lives as well as in
our private sphere, we have only few reflections on
the ethical and societal issues concerned withit. In
order to cover all the issues, we called for reflection
at three complementary levels.

The first one i that is the most common 1 concerns
how human beings live in a technological environ-
ment. It mainly consists in asking questions about
the consequences (the socal | ed
ment A) , and the way we

policy fall into this category.

On the second level, the reflection is directed to-
wards questions of man-machine interaction and
technology design. Robots are not regarded as the
ready-made products of engineers but as contested
devices and emerging technologies. Concepts,
theories and means used in robotics to model the
relation between user and machine (master-slave,
interacting partners, caregiver-infant, owner-pet,
etc.) are discussed concerning their ethical, episte-
mological, and ontological consequences. In addi-
tion, questions of funding politics, military interest,

media representation, and the like are central as-
pects on this level of discussion.

© by IRIE 1 all rights reserved
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The third level asks the question, why we live with
robots. Our main values are embedded into all our
technological devices. Therefore, the question is:
which values are we trying to re alize through them?
Artificial creatures are a mirror of shared cultural
values. Humans redefine themselves in comparison
with robots. This redefinition of living organisms in
technological terms has far-reaching implications.
Long-term reflections need to be developed and

6's e x u aut nodalers was i mRlaHSPIE $c@ngrigs need to be anticipated.

So we gather innovative conceptions of ethics and
engaged technoscience studiesin this issue, which
develop their argumentation in socio-political and
historical contexts to improve applied ethics in
general and especially ethics in the field of robotics.

The issue collects a broad variety of themes and
approaches concerning very diverse fields of robot-
ics and software agents such as educational robotics
(Perez), entertainment robotics (Krahling), military
robotics (Asaro), humanoids (Duffy), virtual agents
(Becker), ambient intelligence (Crutzen) and others.
Philosophical and socio-technical aspects of human-
machine interaction (Becker, Crutzen, Duffy, Mar-
ino/Tamburinni, Soéffker/Weber) as well as the
effects of different historical and cultural bac k-
grounds of robotics (Krebs, Kitano) are also ana-
lysed. In the beginning an overview of the roboet h-
ics is given, groundings for future roboethical ap-
proaches are discussed and roadmaps are devel-
oped (Asaro, Sullins, Operto/Veruggio). In this issue,
we also accepted besides the regular, peer reviewed
monographic contributions a dialogue between an
engineer in control dynamics (Soéffker) and a phi-
losopher (Weber) allowing for an interdisciplinary
discourse on the problems of human-machine

Ai rapa interaction. and sthe foundations of political and
( adsmograligparticipatiqq ip feghnology deygiogrpest.

Classical ethical issues discussed as well as public

We want to thank the authors and guest editors for
contributing to this interdiscipli nary and relatively
young field and apologize for the postponement of
this issue due to some significant delays in the
process this time 7 you might agree that it was
worthwhile in the end. We hope the contributions
help to support the further development of ethics,
philosophy of science and technology studies in the
field of robotics 7 and especially to co-construct and
shape our future lives with robots and agents in an
open and responsible way.

Yours,

Rafael Capurro, Thomas Hausmanninger, Karsten
Weber and Felix Weil, the Editors

WWW.i -r-i-e.net 1
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Gianmarco Veruggio, Fiorella Operta
Roboethics: a Bottom -up Interdisciplinary Discourse in the Field of A p-
plied Ethics in Robotics

Abstract:

This paper deals with the birth of Roboethics. Roboethics is the ethics inspiring the design, development and
employment of Intelligent Machines. Roboethics shares many 'sensitive areas' with Computer Ethics, Informa-

tion Ethics and Bioethics. It investigates the social and ethical problems due to the effects of the Second and

Third Il ndustri al Revol utions in the H u ynthen egpdnsitilifies n e s i
involved in their professions, an increasing number of roboticists from all over the world have started - in
cross-cultural collaboration with scholars of Humanities 7 to thoroughly develop the Roboethics, the applied

ethics that should inspire the design, manufacturing and use of robots. The result is the Roboethics Road-

map.
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Gianmarco Veruggio, Fiorella Operta
Roboethics: a Bottom  -up Interdi
ciplinary Discourse in the Field of
Applied Ethics in Robotics

S-

Introduction

Robotics is rapidly becoming one of the leading
fields of science and technology. Figures released by
IFIR/JUNECE Report 2004 show the double digit
increasing in many subsectors of Robotics as one of
the most developing technological fiedld. We can
forecast that in the XXI century humanity will coe x-
ist with the first alien intelligence we have ever
come into contact with - robots.

All these developments have important social,
ethical, and economic effects. As for other technol o-
gies and applications of scientific discoveries, the

public is already asking
robot do "good" and " enwni
gerous for humankind?o.

Like Nuclear Physics, Chemistry or Bioengineering,
soon also Robotics could be placed under scrutiny
from an ethical standpoint by the public and Public
Institutions  (Governments, Ethics Committees,
Supranational Institutions).

Feeling the responsibilities involved in their prac-
tices, an increasing number of roboticists from all
over the world, in cross-cultural collaboration with
scholars of Humanities, have started deep discus-
sions aimed to lay down the Roboethics, the ethics
that should inspire the design, manufacturing and
use of robots.

Robotics and Ethics

Is Robotics a new science, or is it a branch or a field
of application of Engineering? Actually Robotics is a
discipline born from Mechanics, Phys-
ics/Mathematics, Automation and Control, Electron-
ics, Computer Science, Cybernetics and Atrtificial
Intelligence. Robotics is a unique combination of
many scientific disciplines, whose fields of applica-
tions are broadening more and more, according to
the scientific and technological achievements.

Specificity of Robotics

It is the first time in history that humanity i s ap-
proaching the challenge to replicate an intelligent

© by IRIE 1 all rights reserved WWW.i
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and autonomous entity. This compels the scientific
community to examine closely the very concept of
intelligence 1 in humans, animals, and of the me-
chanical i from a cybernetic standpoint.

In fact, complex concepts like autonomy, learning,
consciousness, evaluation, free will, decision mak-
ing, freedom, emotions, and many others shall be
analysed, taking into account that the same concept
shall not have, in humans, animals, and machines,
the same semarntic meaning.

From this standpoint, it can be seen as natural and
necessary that Robotics drew on several other
disciplines, like Logic, Linguistics,
Psychology, Biology, Physiology, Philosophy, Litea-
ture, Natural History, Anthropology, Art, Design.

Robotics de facto combines the so called two cul-
tures, Science and Humanities.

The effort to design Roboethics should take into
Gount tIhls Osplegﬂcné/ T(plﬁ meaps. thaﬁ elts
%’I I COR s 8r R?batlcs 232,Whq Ie - ings Rite o(.?
current early stage WhICh recalls a meltlng pot i so
they can achieve the vis

From Myth to Science Fiction

The issue of the relationship between humankind
and autonomous machines 7 or, automata - ap-
peared early in world literature, developed firstly
through legends and myths, more recently by scien-
tific and moral essays. The topic of the rebellions of
automata recurs in the classic European literature,
as well as the misuse or the evil use of the product
of ingenuity. It is not so in all the world cultures: for

instance, the mythology of the Japanese cultures
does not include such paradigm. On the contrary,
machines (and, in general, human products) are
always beneficial and friendly to humanity. This
difference in seeing the machines is a subject we
should take into account and analyse.

Some common questions:
1 How far can we go in embodying ethics in a
robot?

T Which kind

1 How contradictory is, on one side, the need
to implement in robots an ethics, and, on
t he ot her , t he
autonomy?

1 Although far-sighting and
could Asimovos
the Ethics of Robots?

of fiet hi

forewarning,
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T I's it right to talk

fifemoti onso,
What is a Robot?

Robotics scientists, researchers, and the general
public have about robots different evaluations,
which should taken into account in the Roboethics
Roadmap.

Robots are nothing but machines . Many con-
sider robots as mere machines - very sophisticated
and helpful ones - but always machines. According
to this view, robots do not have any hierarchically
higher characteristics, nor will they be provided with
consciousness, free will, or with the level of auton-
omy superior to that embodi ed by the designer. In
this frame, Roboethics can be compared to an
Engineering Applied Ethics.

Robots have ethical dimensions . In this view, an
ethical dimension is intrinsic within robots. This
derives from a conception according to which tech-
nology is not an addition to man but is, in fact, one
of the ways in which mankind distinguishes itself
from animals. So that, as language, and computers,
but even more, humanoids robots are symbolic
devices designed by humanity to improve its capac-
ity of reproducing itself, and to act with charity and
good. (J. M. Galvan)

Robots as moral agents . Artificial agents particu-
larly but not only those in Cyberspace, extend the
class of entities that can be involved in moral situ a-
tions. For they can be conceived as moral patients
(as entities that can be acted upon for good or evil)
and also as moral agents (not necessarily exhibiting
free will, mental states or responsibility, but as
entities that can perform actions, again for good or
evil). This complements the more traditional ap-
proach, common at least since Montaigne and
Descartes, which considers whether or not (artificial)
agents have mental states, feelings, emotions and
so on. By
we are able to avoid that question and also many of
the concerns of Artificial Intelligence. (L. Floridi)

Robots, evolution of a new specie . According to
this point of view, not only will our robotics m a-
chines have autonomy and consciences, but human-
ity will create machines that exceed us in the moral
as well as the intellectual dimensions. Robots, with
their rational mind and unshaken morality, will be
the new species: Our machines will be better than
us, and we will be better for having created them.
(J. Storrs Hall)

Gianmarco Veruggio, Fiorella Operto:
Roboethics: a Bottom  -up Interdisciplinary Discourse in the

The Bitrtfh bf Robsdthhigs ness o,

fiRpOts3 onal i t yo o

The name Roboethics was officially proposed during
the First International Symposium of Roboethics
(Sanremo, Jan/Feb. 2004), and rapidly showed its
potential. Philosophers, jurists, sociologists, anthro-
pologist and moralists, together with robotic scie n-
tists, were called to contribute to lay the foundations
of the Ethics in the designing, developing and em-
ploying robots.

Main positions on Roboethics

According to the anthropologist Daniela Cerqui,
three main ethical positions emerged from the
robotics community:

1 Not interested in ethics. This is the atti-
tude of those who consider that their a c-
tions are strictly technical, and do not think
they have a social or a moral responsibility
in their work.

I Interested in short -term ethical que s-
tions. This is the attitude of tho se who ex-
press their ethical concern in terms of
Afgoodo or fibad, 06 and
tural values and social conventions. This at-
titude includes respecting and helping hu-
mans in diverse areas, such as implemert-
ing laws or in helping elderly people.

1 Interested in long -term ethical co n-
cerns. This is the attitude of those who e x-
press their ethical concern in terms of
global, long-term questions: for instance,
t he ADi gital di vi
North; or young and elderly. They are aware
of the gap between industrialized and poor
countries, and wonder whether the former
should not change their way of developing
robotics in order to be more useful to the
latter.

Disciplines involved in Roboethics

focusi nlgesdsi rmarnt dlyi toynd 6 mi nd

The design of Roboethics requires the combined
commitment of experts of several disciplines, who,
working in transnational projects, committees,
commissions, have to adjust laws and regulations to
the problems resulting from the scientific and tec h-
nological achievements in Robotics.

In all likelihood, we will w itness the birth of new
curricula studiorum and specialities, necessary to
manage a subject so complex, juts as it happened
with Forensic Medicine.

Field of Applied Ethics in Robotics 4
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In particular, we mention the following fields as the
main to be involved in Roboethics: Robotics, Com-
puter Science, Artificial Intelligence, Philosophy,
Ethics, Theology, Biology, Physiology, Cognitive
Sciences, Neurosciences, Law, Sociology, PsycHe
ogy, Industrial Design.

The EURON Roboethics Atelier

EURON is the European Robotics Research Network,
aiming to promote excellence in robotics by creating
resources and exchanging the knowledge we a-
ready have, and by looking to the future.

One major product of EURON is a robotics research
roadmap designed to clarify opportunities for deve I-

oping and employing advanced robot technology
over the next 20 years. The document provides a
comprehensive review of state of the art robotics

and identifies the major obstacles to progress.

The main goals of the roadmapping activity are to
identify the current driving forces, o bjectives, bot-
tlenecks and key challenges for robotics research, so
as to develop a focus and a draft timetable for
robotics research in the next 20 years.

The Roboethics Atelier

In 2005, EURON funded the Roboethics Atelier
Project, coordinated by Scuola di Robotica, with the
aim of designing the first Roboethics Roadmap.

Once the profile of the Euron Roadmap project had
been discussed and its frame identified, the selec-
tion of participants started. This was done on the
basis of: a) their participation to p revious activities
on Techno/Roboethics, b) their cross-cultural atti-
tude, c) their interest in applied ethics.

The last step in the process involved a series of
discussions via email which led to the definition of

the Programme. Participants were asked to prepare
a major contribution on their area of expertise, and

on a few more on topics they were interested to

discuss, even outside their realm of expertise. The
organizers promoted the cross-cultural and transdis-
ciplinary contributions.

The Roboethics Roadmap

The Roboethics Roadmap outlines the multiple
pathways for research and exploration in the field
and indicates how they might be developed. The
roadmap embodies the contributions of many scien-
tists and technologists, in several fields of investiga-

Gianmarco Veruggio, Fiorella Operto:
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tions from sciences and humanities. This study
hopefully is a useful tool in view of cultural, religious
and ethical differences.

Let 6s S what
cannot be:

9 Itis not a Survey, nor a State -of-the-Art of
the disciplines involved. This Roadmap does
not aim to offer an exhaustive picture of the
State-of-the-Art in Robotics, nor a guideline
of ethics in science and technology. The
reason is that: a) Robotics is a new science
still in the defining stage. It is in its blo s-
soming phase, taking different roads ac-
cording to the dominant field of science u n-
dertaken (field Robotics, Humanoids, Bioro-
botics, and so on). Almost every day we are
confronted with new developments, fields of
applications and synergies with other sec-
tors; b) Public and private professional as-
sociations and networks such as IFR
International Federation of Robotics, IEEE
Robotics and Automation Society, EUROP-
European Robotics Platform, Star Publishing
House, have undertaken projects to map
the State-of-the-Art in Robotics.

9 Itis not a list of Questions & Answers. Actu-
ally, there are no easy answers, and the
complex fields require careful consideration.

9 Itis not a Declaration of Principles. The Eu-
ron Roboethics Atelier, and the sideline dis-
cussion undertaken, cannot be regarded as
the institutional committee of scientists and
experts entitled to draw a Declaration of
Principles on Roboethics.

ee firstly

The ultimate purpose of the Euron Roboethics
Atelier, and of the Roboethics Roadmap is to provide
a systematic assessment of the ethical issues in-
volved in the Robotics R&D; to increase the under-
standing of the problems at stake, and to promote
further study and transdisciplinary research [9].

Scope: Near Future Urgency

In terms of scope, we have taken into consideration
i from the point of view of the ethical issue con-
nected to Robotics T a temporal range of a decade,
in whose frame we could reasonably locate and infer
i on the basis of the current state -of-the-Art in
Robotics i certain foreseeable developments in the
field.

For this reason, we consider premature i and have
only hinted at 1 problems inherent in the possible
emergence of human functions in the robot: like

Field of Applied Ethics in Robotics 5
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consciousness, free will, selfconsciousness, sense of
dignity, emotions, and so on. Consequently, this is

why we have not examined problems i debated in

literature T like the need not to consider robot as

our slaves, or the need to guarantee them the same

respect, rights and dignity we owe to human wor k-

ers.

Target: Human Centred Ethics

Likewise, and for the same reasons, the target of
this Roadmap is not the robot and its the artificial
et hics, but the human
ers, manufacturers and users.

Although informed about the issues presented in
some papers on the need and possibility to attribute
moral values to robotsbd
chance that in the future robots might be moral
entities like 7 if not more thani human beings, we
have chosen, in the first release of he Roboethics
Roadmap, to examine the ethical issues of the
human beings involved in the design, manufactur-
ing, and use of the robots.

We have felt that problems like those connected to
the application of robotics within the military and
the possible use of military robots against some
populations not provided with this sophisti cated
technology, as well as problems of terrorism in
robotics and problems connected with biorobotics,
implantations and augmentation, were urging and
serious enough to deserve a focused and tailor-
made investigation..

It is absolutely clear that without a deep rooting of
Roboethics in society, the premises for the imple-
ment ation of an artifici
systems will be missing.

Methodology: Open Work

The Roboethics Roadmap is an Open Work, a Dire-
tory of Topics & Issues, susceptible to further deve I-
opment and improvement which will be defined by

events in our technoscientific-ethical future. We are

convinced that the different components of society

working in Robotics, and the stakeholders in Robot-

ics should intervene in the process of building a
Roboethics Roadmap, in a grassroots science &-
perimental case: the Parliaments, Academic Institu-
tions, Research Labs, Public ethics committees,
Professional Orders, Industry, Educational systems,
the mass-media.

Gianmarco Veruggio, Fiorella Operto:
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Field of Applied Ethics in Robotics

Ethical Issues in an ICT society

Roboethics shares many 'sensitive areas' with Can-
puter Ethics and Information Ethics. But, before
that, we have to take into account the global ethical
problems derived from the Second a Third Industrial
Revolutions, in the field of the relationship bet ween
Humans and Machines:

1 Dual-use technology (every technology can
be used and misused);
1 Anthropomorphization of the Machines;

c's

Hurr]ganisati?n of the
of . tUhe.ro
tionship (cognitive an

ward machines);
Technology Addiction;
Digital Divide, socio-technological Gap (per

giuor;tanll\/cl)achiae rgl?-
a ec?ive bonc?s to- 9

f
f

deci s iages, sacial laydrdper ®dbldavehs); t h e

9 Fair access to technological resources;

1 Effects of technology on the global distrib u-
tion of wealth and power;

1 Environmental impact of technology.

From the Computer and Information Ethics we
borrow the known Codes of Ethics called PAPA,
acronym of: privacy, accuracy, intellectual property
and access.

1 Privacy: What information about one's self
or one's associations must a person reveal
to others, under what conditions and with
what safeguards? What things can people
keep to themselves and not be forced to re-
veal to others?

Accuracy: Who is responsible for the au-
thenticity, fidelity and accuracy of inform a-
tion? Similarly, who is to be held account-
et
injured party to be made whole?

Property: Who owns information? What are
the just and fair prices for its exchange?
Who owns the channels, especially the air-
ways, through which information is tran s-
mitted? How should access to this scarce
resource be allocated?

Accessibility: What information does a per-
son or an organization have a right or a
privilege to obtain, under what conditions
and with what safeguards?

Questions raised on the range of application of
sensitive technologies, and on the uncertainty of
performance of these are raised in connection to
neuro-robotics:
1 Under what conditions should we decide
that deployment is acceptable?

&ble foBerrdrsin iffofnfatioh P HOW iSs@he CON L T
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1 At what point in the development of the
technology is an increase in deployment ac-
ceptable?

1 How do we weigh the associated risks
against the possible benefits?

1 What the rate of the ethics of functional
compensation or repair vs. enhancement?
This issue is especially notable regarding the
problem of augmentation: In some cases a
technology is regarded as a way of compen-
sating for some function that is lacking
compared to the majority of humans; in
other cases, the same technology might be
considered an enhancement over and above
that which the majority of humans have.
Are there cases where such enhancement
should be considered unethical?

1 Are there cases where a particular technol-
ogy itself should be considered unaccep-
able even though it has potential for co m-
pensation as well as enhancement?

The question of identifying cause, and assigning
responsibility, should some harm result from the
deployment of robotic technology. (Wagner, J.J,
David M. Cannon, D.M., Van der Loos).

The precautionary principle

Problems of the delegation and accountability to and
within technology are daily life problems of every
one of us. Today, we give responsibility for crucial
aspects of our security, health, life saving, and so on
to machines.

Professional are advised to apply, in performing
sensitive technologies the precautionary principle:

"When an activity raises threats of harm to human
health or the environment, precautionary measures
should be taken even if some cause-and-effect
relationships are not fully established scientifically."

From the precautionary principle derive some other
rules such as: non-instrumentalisation, non-
discrimination, informed consent and equity, sense
of reciprocity, data protection.

The aim of this roadmap is to open a debate on the
ethical basis which should inspire the design and
development of robots, to avoid to be forced to
become conscious of the ethicd basis under the
pressure of grievous events. We believe that pre-
caution should not produce paralysis of science and
technology.

Gianmarco Veruggio, Fiorella Operto:
Roboethics: a Bottom  -up Interdisciplinary Discourse in the

Field of Applied Ethics in R

The Roboethics Taxonomy

A taxonomy of Robotics is not a simple task, simply
because the field is in a full bloom. A classification of
Robotics is a work in progress, done simultaneously
with the development of the discipline itself.

Aware of the classifications produced by the main
Robotics organizations, which differ from one an-
other on the basis of the approach 1 technologi-
cal/applicational -, we have preferred, in the case of
the Roboethics Roadmap, to collect the many Roba-
ics fields from a typological standpoint, according to
shared homogeneity of the problems of interface
towards the society.

Instead of an encyclopaedic approach, we have
followed - with few modifications - the classification
of EURON Robotics Research Roadmap [8]. For
every field, we have tried to analyze the current
situation rather than the imaginable. Thus, we have
decided to give priority to issues in applied ethics
rather than to theoretical generality. It should be
underscored that the Roboethics Roadmap is not
exhaustive, and that, by way of discussions and
comparing and collating, certainly it can be im-
proved.

The robotics classification is matched with a discus-
sions of the sensitive issues emerging from the
application of that specific field, by Pr caddsCo n 6 s
and by Recommendations
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Peter M. Asaro:

What Should We Want From a Robot Eth ic?

Abstract:

There are at |l east three things we might mean by
the ethics of people who design and use robots, and the ethics of how people treat robots. This paper argues
that the best approach to robot ethics is one which addresses all three of these, and to do this it ought to
consider robots as socictechnical systems. By so doing, it is possible to think of a continuum of agency that
lies between amoral and fully autonomous moral agents. Thus, robots might move gradually along this cont i-
nuum as they acquire greater capabilities and ethical sophistication. It also argues that many of the issues
regarding the distribution of responsibility in complex socio -technical systems might best be addressed by
looking to legal theory, rather than moral theory. This is because our overarching interest in robot ethics
ought to be the practical one of preventing robots from doing harm, as well as preventing humans from
unjustly avoiding responsibility for their actions.
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Peter M. Asaro:

What Should We Want FromaR  o-
bot Ethic?

Introduction

Consider this: A robot is given two conflicting orders
by two different humans. Whom should it obey? Its
owner? The more socially powerful? The one making
the more ethical request? The person it likes better?
Or should it follow th e request that serves its own
interests best? Consider further: Does it matter how
it comes to make its decision?

Humans face such dilemmas all the time. Practical
ethics is in the business of providing means for
resolving these issues. There are various shemes
for framing these moral deliberations, but ultimately
it is up to the individual as to which scheme, if any,
they will use. The difference for robots, and any
technological system that must resolve such dilem-
mas, is that they are built systems, and so these
ethical schemes must be built-in and chosen by
designers. Even in systems that could learn ethical
rules or behavior, it is not clear that they would
qualify as autonomous moral agents, and the de-
signer of these learning methods would still be
responsible for their effectiveness.

It might someday be possible, however, for a robot

to reach a point in development where its designers
and programmers are no longer responsible for its
actionsi in the way that the parent of a child is not

generally held responsible for their actions once
they become adults. This is certainly an interesting
possibility, both because it raises the question of
what would make a robot into an autonomous moral

agent, and the question of what such an agent
might be like. There have been lively literary and
philosophical discourses about the thresholds on
such categories as living/non-living and con-
scious/non-conscious, and these would seem to be
closely related to the moral agency of robots. How-
ever, it is not clear that a satisf actory establishment
of those boundaries would simplify the ethical
issues. Indeed, ethics may complicate them. While it
might turn out to be possible to create truly aut o-
nomous artificial moral agents, this would seem to
be theoretically and technologically challenging for
the foreseeable future. Given these challenges and
possibilities, what, if anything, should we want from

ethics in robotics?

© by IRIE 1 all rights reserved
ISSN 1614 -1687

What Do We Mean By Robot
Ethics?

There are at least three distinct things we might
think of as being the focus of fiet hics
First, we might think about how humans might act
ethically through, or with, robots. In this case, it is
humans who are the ethical agents. Further, we
might think practically about how to design robots
to act ethically, or theoretically about whether
robots could be truly ethical agents. Here robots are
the ethical subjects in question. Finally, there are
several ways to construe the ethical relationships
between humans and robots: Is it ethical to create
artificial moral agents? Is it unethical not to provide
sophisticated robots with ethical reasoning capabili-
ties? Is it ethical to create robotic soldiers, or police
officers, or nurses? How should robots treat people,
and how should people treat robots? Should robots
have rights?

I maintain that a desirable framework for ethics in
robotics ought to address all three aspects. That is
to say that these are really just three different
aspects of a more fundamental issue of how moral
responsibility should be distributed in socio-technical
contexts involving robots, and how the behavior of
people and robots ought to be regulated. It argues
that there are urgent issues of practical ethics facing
robot systems under development or already in use.
It also considers how such practical ethics might be
greatly problematized should robots become fully
autonomous moral agents. The overarching concern
is that robotic technologies are best seen as socio-
technical systems and, while the focus on the ethics
of individual humans and robots in such systems is
relevant, only a consideration of the whole assem-
blyi humans and machines will provide a reasonable
framework for dealing with robot ethics.

Given the limited space of this article, it will not be

possible to provide any substantial solutions to these
problems, much less discuss the technologies that
might enable them. It will be possible, however, to

provide a clear statement of the most pressing
problems demanding the attention of researchers in
this area. | shall argue that what we should want

from a robot ethic is primarily something that will

prevent robots, and other autonomous technologies,
from doing harm, and only secondarily something
that resolves the ambiguous moral status of robot
agents, human moral dilemmas, or moral theories.
Further, it should do so in a framework which can
apply to all three aspects of ethics in robotics, and it
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can best do this by considering robots as socio-
technical systems.

To avoid further confusing the issues at hand, it will
be helpful to draw some clear distinctions and
definitions. There is a sense in which all robots are
already fdagents, d namely
speaking, however, they are not considered to be
moral agents in the sense that they are not held
responsible for their actions. For moral agents, we
say that they adhere to a system of ethics when
they employ that system in choosing which actions
they will take and which they will refrain from
taking. We call them /immoral when they choose
badly, go against their ethical system, or adhere to
an illegitimate or substandard system. If there is no
choice made, or no ethical system employed, we call
the system amoral. The ability to take actions on the
basis of making choices is required for moral agents,
and so moral agents must also be causal agents.

There is a temptation to think that there are only

two distinct types of causal agents in the world 1

amoral agents and moral agents. Instead, | suggest
it will be helpful to think of moral agency as a

continuum from amorality to fully autonomous
morality. There are many points in between these
extremes which are already commonly acknowl-
edged in society. In particular, children are not

treated as full moral agentsithey cannot sign con-
tracts, are denied the right to purchase tobacco and
alcohol, and are not held fully responsible for their
actions. By considering robotic technologies as a
means to explore these forms of quasi-moral
agents, we can refine our conceptions of ethics and
morality in order to come to terms with the deve I-
opment of new technologies with capacities that
increasingly approach human moral actions.

To consider robots as essentially amoral agents
would greatly simplify the theoretical questions, but

they would not disappear altogether. Amoral robot

agents are merely extensions of human agents, like
guns and automobiles, and the ethical questions are
fundamentally human ethical questions which must
acknowledge the material capabilities of the tech-
nology, which may also obscure the human role. For
the most part, the n ature of robotic technology itself
is not at issue, but rather the morality behind h u-
man actions and intentions exercised through the
technology. There are many, often difficult, practical

issues of engineering ethicsi how to best design a
robot to make it safe and to prevent potential mi-
suses or unintended consequences of the technob-
gy. Because robots have the potential to interact
with the world and humans in a broad range of

Peter M. Asaro:
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ways, they add a great deal of complexity to these
practical issues.

Once we begin to think about how robots might be

employed in the near future, by looking at the

development paths now being pursued, it becomes
ctear that aobots @il sman thegyin ste@péng iato radral

territories. In the first instance, they might be

employed in roles where they are required to make
decisions with significant consequences decisions
which humans would consider value-based, ethical
or moral in nature. Not because of the means of
making these decisions is moral, but because the
underlying nature of the situ ation is. One could
choose to roll a set of dice or draw lots to determine

the outcome, or let a robot determine the outcome i
it is not an issue of the morality of the decider, but

rather the moral weight of the choice once made.

This could be seen as a sinplistic kind of moral
agencyi robots with moral significance.

The next step would be to design robots to make
better decisions than a set of dice, or a rigid policy,
would makei /e. to design a sophisticated decision
making system. To do this well, it might make sense
to provide the system with the ability to do certain

kinds of ethical reasoningi to assign certain values to
outcomes, or to follow certain principles. This next
level of morality would involve humans building an
ethical system into the robot. We could call these
robots with moral intelligence. We can imagine a
range of different systems, with different levels of

sophistication. The practical issues involved would
depend upon the kinds of decisions the robot will be
expected to make. The theoretical issues would
include questions of whose ethical system is being
used, for what purpose and in whose interests? It is
in these areas that a great deal of work is needed in
robot ethics.

Once robots are equipped with ethical reasoning
capabilities, we might then expect them to learn
new ethical lessons, develop their moral sense, or
even evolve their own ethical systems. This would
seem to be possible, if only in a rudimentary for m,

y

with todaybés technol orgbyts We n
with dynamic moral intelligence. Yet we would still

not want to calll such systen
mor al agents, o0 and thissis re

ticated type of moral intelligence.

Full moral agency might require any number of
further elements such as consciousness, self
awareness, the ability to feel pain or fear death,
reflexive deliberation and evaluation of its own
ethical system and moral judgements, efc. And with
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fully autonomous forms of moral agency come
certain rights and responsibilities. Moral agents are
deserving of respect in the ethical deliberations of
other moral agents, and they have rights to life and
liberty. Further, they are responsible for their a c-
tions, and should be subjected to justice for wron g-
doing. We would be wise to not ascribe these cha-
racteristics to robots prematurely, just as we would
be wise to ensure that they do not acquire these
characteristics before we are ready to acknowledge
them.

At some point in the future, robots might simply
demand their rights. Perhaps because morally
intelligent robots might achieve some form of moral

self-recognition, question why they should be
treated differently from other moral agents. This

sort of case is interesting for several reasons. It
does not necessarily require us, as designers and
users of robots, to have a theory of moral co n-
sciousness, though it might require the development
or revision of our theory once it happened. It raises

the possibility of robots who demand rights, even

though they might not deserve them according to

human theories of moral agency, and that robots
might not accept the reasons humans give them for
this, however sophisticated human theories on the
matter are. This would follow the path of many

subjugated groups of humans who fought to esta b-
lish respect for their rights against powerful socio -
political groups who have suppressed, argued and
fought against granting them equal rights. *

What follows is a consideration of the various issues
that might arise in the evolution of robots towards

! This seems to be the route that Moravec (1998)
envisions robots following. He acknowledges and
endorses attempts by humans to control and ex-
ploit robots well beyond th e point at which they
acquire a recognition of their own exploitation,
and the consequent political struggle which en-
sues as robots seek to better their situation by
force. He is naive, however, in his belief that great
armies of robots will allow all, or most, people to
lead lives of leisure until the robots rise up against
them. Rather, it would seem that the powerful
and wealthy will continue their lives of leisure,
while the poor are left to compete with robots for
jobs, as wages are further reduced, seeking to
subsist in a world where they posses little and
their labor is increasingly devalued. It is also hard
to imagine robots becoming so ubiquitous and
inexpensive as to completely eliminate the need
for human labor.

Peter M. Asaro:
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fully autonomous moral agency. It aims to demo n-
strate the need for a coherent framework of robot
ethics that can cover all of these issues. It also
seeks to offer a warning that there will be great
temptations to take an approach which prematurely
assigns moral agency to robots, with the conse-
guence being that humans may avoid taking re-
sponsibility for the actions they take through robots.

Responsibility and Agency in
Socio-Technical Systems

In considering the individual robot, the primary aim

of robot ethics should be to develop the means to
prevent robots from doing harm i harm to people, to
themselves, to property, to the environment, to

peopl eds et dustlwhat this means is not
straightforward, however. In the simplest kinds of

systems, this means designing robots that do not
pose serious risks to people in the first place, just
like any other mass-produced technology. As robots
increase in their abilities and complexity, however, it
will become necessary to develop more sophist-
cated safety control systems that prevent the most
obvious dangers and potential harms. Further, as
robots become more involved in the business of
understanding and interpreting human actions, they
will require greater social, emotional, and moral
intelligence. For robots that are capable of engaging
in human social activities, and thereby capable of
interfering in them, we might expect robots to

behave morally towards peoplei not to lie, cheat or
steal, efc.ieven if we do not expect people to act
morally towards robots. Ultimately it may be nece s-
sary to also treat robots morally, but robots will not

suddenly become moral agents. Rather, they will
move slowly into jobs in which their actions have
moral implications, require them to make moral
determinations, and which would be aided by moral
reasoning.

In trying to understand this transition we can look to
various legal strategies for dealing with complex
cases of responsibility. Among these are the con-
cepts of culpability, agency, liability, and the legal
treatment of non-human legal entities, such as
corporations. The corporation is not an individual
human moral agent, but rather is an abstract legal
entity that is composed of heterogenous socio-
technical systems. Yet, corporations are held up to
certain standards of legal responsibility, even if they
often behave as moral juggernauts. Corporations
can be held legally responsible for their practices
and products, through liability laws and lawsuits. If
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their products harm people through poor design,
substandard manufacturing, or unintended interac-
tions or side-effects, that corporation can be com-
pelled to pay damages to those who have been
harmed, as well as punitive damages. The case is no
different for existing mass-production robotsi their
manufacturers can be held legally responsible for
any harm they do to the public.

Of course, moral responsibility is not the same thing
as legal responsibility, but | believe it represents an
excellent starting point for thinking about many of
the issues in robot ethics for several reasons. First,
as others have already noted (Allen et a/. 2000),
there is no single generally accepted moral theory,
and only a few generally accepted moral norms. And
while there are differing legal interpretations of
cases, and differing legal opinions among judges,
the legal system ultimately tends to do a pretty
good job of settling questions of responsibility in
both criminal law and civil law (also known as forts
in Anglo-American jurisprudence).

Thus, by beginning to think about these issues from
the perspective of legal responsibility, we are more
likely to arrive at practical answers. This is because
both 1) it is likely that legal requirements will be
how robotics engineers will find themselves initially
compelled to build ethical robots, and so the legal
framework will structure those pressures and their
technological solutions, and 2) the legal framework
provides a practical system for understanding agen-
¢y and responsibility, so we will not need to wait for
a final resolution of
wha't mor al agency
address the ethical issues facing robotics. Moreover,
legal theory provides a means of thinking about the
distribution of responsibility in complex socio-
technical systems.

Autonomous robots are already beginning to appear
in homes and offices, as toys and appliances. Robd-
ic systems for vacuuming the floor do not pose
many potential threats to humans or household
property (assuming they are designed not to dam-
age the furniture or floors). We might want them to

be designed not to suck up jewelry or important bits

of paper with writing on it, or not to terrorize cats or

cause someone to trip over it, but a great deal of
sophisticated design and reasoning would be re-
quired for this, and the potential harms to be pr e-
vented are relatively minor. A robotic system for
driving a car faces a significantly larger set of pote n-
tial threats and risks, and requires a significantly
more sophisticated set of sensors, processors and
actuators to ensure that it safely conducts a vehicle

Peter M. Asaro:
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whi

through traffic, while obeying traffic laws and avoi d-
ing collisions. Such a system might be technologica-
ly sophisticated, but it is still morally simplistic i if it
acts according to its design, and it is designed well
for its purposes and environment, then nobody
should get hurt. Cars are an inherently dangerous
technology, but it is largely the driver who takes
responsibility when using that technology. In making
an automated driver, the designers take over that
responsibility.

Similarly, one could argue that no particular ethical
theory need be employed in designing such a sys-
tem, or in the system itself i especially insofar as its
task domain does not require explicitly recognizing
anything as a moral issue.? A driving system ought
to be designed to obey traffic laws, and presumably
those laws have been written so as not to come into
direct conflict wi t h
actions came into conflict with other laws that lie

outside of the task domain and knowledge base of
the system, e.g. a law against transporting a fugitive
across state lines, we would still consider such
actions as lying outside its sphere of responsibility
and we would not hold the robot responsible for
violating such laws. Nor would we hold it responsi-
ble for violating patent laws, even if it contained

components that violated patents. In such cases the
responsibility extends beyond the immediate tech-
nical system to the designers, manufacturers, and
usersi it is a socio-technical system. It is primarily
the people and the actions they take with respect to
the technology that are ascribed legal responsibility.

ch moral theory is

moral dilemmasi choices in which different perspec-
tives on a situation would endorse making different
decisions. Classic cases involve sacrificing one
person to save ten people, choosing self-sacrifice for
a better overall common good, and situations in
which following a moral principle leads to obvious
negative short-term consequences. While it is poss-
ble to devise situations in which a robot is con-

2 Even a trivial mechanical system could be placed in
a situation in which its actions might be perceived
as having a moral implication (depending on
whether we require moral agency or not). | n-
deed, we place the responsibility for an accident
on faulty mechanisms all the time, though we
rarely ascribe moral responsibility to them. The
Nati onal Ri fle
peopl e, people kil!l
as Bruno Latour (1999) has pointed outiit is
Apeople+gunso that kil
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fronted with classic ethical dilemmas, it seems more
promising to consider what kinds of robots are most
likely to actually have to confront ethical dilemmas
as a regular part of their jobs, and thus might need
to be explicitly designed to deal with them. Those
jobs which deal directly with military, police and
medical decisions are all obvious sources of such
dilemmas (hence the number of dramas set in these
contexts).® There are already robotic systems being
used in each of these domains, and as these tech-
nologies advance it seems likely that they will deal
with more and more complicated tasks in these
domains, and achieve increasing autonomy in ex-
ecuting their duties. It is here that the most press-
ing practical issues facing robot ethics will first arise.

Consider a robot for dispensing pharmaceuticals in a
hospital. While it could be designed to follow a
si mp | ecorfief first-séer vedo rul e,

it to follow a more sophis ticated policy when certain
drugs are running low, such as during a major
catastrophe or epidemic. In such cases, the robot
may need to determine the actual need of a patient

relative to the needs of other patients. Similarly for

a robotic triage nurse who might have to decide
which of a large number of incoming patients, not

all of whom can be treated with the same attention,

are most deserving of attention first. The fair

distribution of goods, like pharmaceuticals and
medical attention, is a matter of s ocial justice and a
moral determination which reasonable people often
disagree about. Because egalitarianism is often an
impractical policy due to limited resources, designing
a just policy is a non-trivial task involving moral
deliberation.

If we simply take established policies for what
constitutes fair distributions and build them into
robots, then we would be replicating the moral
determinations made by those policies, and thus
enforcing a particular morality through the robot. *
As with any institution and its policies, it is possible
to question the quality and fairness of those policies.
We can thus look at the construction of robots that
follow certain policies as being essentially like the

% Legal, political and social work also involves such
dilemmas, but these seem much less likely to em-
ploy robotic systems as early as the first group.

* This recognition lies at the heart of the politics of
technology, and has been addressed explicitly by
critical theorists. See Feenberg (1991), Feenberg
and Hannay (1998), and Asaro (2000) for more on
this.
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adoption and enforcement of policies in institutions,
and can seek ways to challenge them, and hold
institutions and robot makers accountable for their
policies.

The establishment of institutional policies is also a
way of insulating individuals from the moral respo n-
sibility of making certain decisions. And so, like
robots, they are simply

down from above, which helps them to deflect social
pressure from people who might disagree with the
application of a rule in a particular instance, as well
as insulate them from some of the psychological
burden of taking actions which may be against their
own personal judgements of what is right in a
certain situation. Indeed, some fear that this migr a-
tion of responsibility from individuals to institutions
would result in a largely amoral and irresponsible

wpeo pnui l gahtti ovwpaarbth s dr oWabl ons

The robotic job most likely to thrust discussions of
robot ethics into the public sphere, will be the
development of robotic soldiers. The development of
semi-autonomous and autonomous weapons Sys-
tems is well-funded, and the capabilities of these
systems are advancing rapidly. There are numerous
large-scale military research projects into the devel-
opment of small, mobile weapons platforms that
possess sophisticated sensory systems, and tracking
and targeting computers for the highly selective use
of lethal force. These systems pose serious ethical
questions, many of which have already been framed
in the context of military command and control.

The military framework is designed to make respon-
sibility clear and explicit. Commanders are respong-
ble for issuing orders, the soldiers for carrying out
those orders. In cases of war crimes, it is the high -
ranking commanders who are usually held to ac-
count, while the soldiers who actually carried out
the orders are not held responsiblei they were
simply Afoll owing
there has been a conscio
in-the-l oopo of robotic and
systems. This means keeping responsible humans at
those points in the system that require actually
making the decisions of what to fire at, and when.

But it is well within the capabilities of current tec h-
nology to make many of these systems fully auto-
nomous. As their sophistication increases, so too will
the complexity of regulating their actions, and so
too will the pressure to design such systems to deal
with that complexity automatically and autonomou s-

ly.
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The desire to replace soldiers on the front lines with
machines is very strong, and to the extent that this
happens, it will also put robots in the position of
acting in life-and-death situations involving human
soldiers and civilians. This desire is greatest where
the threat to soldiers is the greatest, but where
there is currently no replacement for soldiersi
namely in urban warfare in civilian areas. It is pr e-
cisely because urban spaces are designed around
human mobility that humans are still required here
(rather than tanks or planes). These areas also tend
to be populated with a mixture of friendly civilians
and unfriendly enemies, and so humans are also
required to make frequent determinations of which
group the people they encounter belong to. Soldiers
mu st also follow Arul es
specify the proper response to various situations,
and when the use of force is acceptable or not. If
robots are to replace soldiers in urban warfare, then
robots will have to make those determinations.
While the rules of engagement might be sufficient
for regulating the actions of human soldiers, robot
soldiers will lack a vast amount of background
knowledge, and lack a highly developed moral sense
as well, unless those are explicitly designed into the
robots (which seems difficult and unlikely). The case
of robot police officers offers similar ethical chal-
lenges, though robots are already being used as
guards and sentries.

This approaching likelihood raises many deep ethical
questions: Is it possible to construct a system which
can make life and death decisions like these in an
effective and ethical way? Is it ethical for a group of
engineers, or a society, to develop such systems at
all? Are there systems which are more-or-less ethi-
cal, or just more -or-less effective than others? How
wi || this shi ft t he
theory (Walzer 1977)?

Conclusions

How are we to think about the transition of robot
systems, from amoral tools to moral and ethical
agents? It is all too easy to fall into the well worn
patterns of philosophical thought in both ethics and
robotics, and to simply find points at which arg u-
ments in metaethics might be realized in robots, or
where questions of robot intelligence and learning
might be recast as questions over robot ethics. Allen
et al. (2000) fall into such patterns of thought,
which cul minate in what
Test o0 ficial mora agents (AMAS). Allen et al.
(2005) acknowledge this misstep and survey the
potential for various top -down (starting with ethical

Peter M. Asaro:
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of engagement 0

principles) and bottom-up (starting with training

ethical behaviors) approaches, arriving at a hybrid of
the two as having the best potential. However, they
characterize the development of AMAs as an ince-
pendent engineering problemi as if the goal is a
general-purpose moral reasoning system. The
concept of an AMA as a general purpose moral
reasoning system is highly abstract, making it diff i-
cult to know where we ought to begin thinking

about them, and thus we fall into the classical forms

of thinking about abstract moral theories and di s-
embodied artificial minds, and run into similar
problems. We should avoid this tendency to think
about general-purpose morality, as we should also
avoid toy-problems and moral micro-worlds.

t hat can
Rather, we should seek out real-world moral prob-
lems in limited task-domains. As engineers begin to
build ethics into robots, it seems more likely that
this will be due to a real or perceived need which
manifests itself in social pressures to do so. And it
will involve systems which will do moral reasoning
only in a limited task domain. The most demanding
scenarios for thinking about robot ethics, | bel ieve,
lie in the development of more sophisticated aut o-
nomous weapons systems, both because of the
ethical complexity of the issue, and the speed with
which such robots are approaching. The most useful
framework top begin thinking about ethics in robots

is probably legal liability, rather than human moral

theoryi both because of its practical applicability,
and because of its ability to deal with quasi-moral
agents, distributed responsibility in socio-technical
systems, and thus the transition of robots towa rds
greater legal and moral responsibility.

When Plato began his inquiry into nature of Justice,

state, the Guardians of his Republic He argued that
if Justice was to be found, it would be found in the

Guardiansi in that they use their strength only to aid

and defend the city, and never against its citizens.
Towards this end he elaborated on the education of
his Guardians, and the austerity of their lives. If we
are to look for ethics in robots, perhaps we too
should look to robot soldiers, to ensure that they are
just, and perhaps more importantly that our states
are just in their education and employment of them.

agent, o Journal of
Artificial Intelligence, 12.:251-261.
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Abstract:

The ideas of philosopher John Rawls should be appropriated for the information age. A literature review
identifies previous contributions in fields such as communication and library and information science. The
article postulates the following neo-Rawlsian propositions as ccordinates for the development of a normative
theory of the information society: that political philosophy should be incorporated into information society
studies; that social and technological circumstances define the limits of progressive politics; that the right is
prior to the good in social morality; that the nation state should remain in sharp focus, despite globalization;
that liberty, the first principle of social justice, requires updating to deal with the growth of surveillance and
other challenges; that social wellbeing is a function of equal opportunities plus limited inequalities of ou t-
come, in information as well as material resources; and that political stability depends upon an overlapping
consensus accommodating both religion and secularism. Although incomplete, such cceordinates can help to
guide policy-makers in the twenty -first century.
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Alistair S. Duff:

Neo -Rawlsian Co -ordinates: Notes
on A Theory of Justice for the | n-
formation Age

Introduction

There has been no shortage of normative comment
on the emerging socio-technical world, much of it

strongly partisan. Many authors, however, now
recognize the need to move from either uncritical

apologetics, on the one hand, or radical critique, on

the other, to the development of a constructive
normative theory of the information society (Loader

1998; May 2003; Duff 2004). The present article

attempts to contribute to such a theory by outlining

a set of normative propositions anchored in the
work of the late John Rawls (1921-2002). It is

suggested that a neo-Rawlsian perspective supplies
at least some of the co-ordinates of a sociopolitical
ideal capable of guiding ethically responsible policy-
makers in what is known as the information age

(Castells 1996-8; Capurro & Hjorland 2003: 372-
375).

Rawls and the Information Age

Why Rawls? One searches his work in vain for
references to cyberspace, virtual reality, feedback or
any other O6keywordd of
disappointing, given that Daniel Bell, no less, had
featured Rawl sé6s wor k [
manifesto of the information society, The Coming of
PostIndustrial Society (Bell 1999 [1973]: 440 -6). It
seems that, notwithstanding the high level of a b-
straction at which his theory was pitched, Rawls
never entertained the possibility of a post-industrial
epoch, limiting his role, even in his most recent
work, to that of devising principles of justice for
Orunni imaustialeconomyod (Rawl
italics added). Perhaps unsurprisingly, then, an
information perspective has never swung clearly into
view in the huge philosophical commentary on
Rawl s. Yet despite thid,
Theory of Justice (Rawls 1973 [1971]), and subse-
quent elaborations, must be taken seriously by
anyone who wants to think ethically about the
information society. This is not as arbitrary a pr e-
mise as it might at first sound. Opinion within mai n-
stream phil osophy -emngricsin e
the modern pantheon of ethico -political theorists.
Not long after the publication of A Theory of Justice,
Nozick announced that

t
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mu st either work within Rawl
why notdéd (Nozick 1980 [1974]:
of the century Nagel was able
safe to describe [Rawls] as the most important

political phil osopher of the

1999). Such testimonials constitute a sufficient
reason for the induction of Rawls into the interdi s-
ciplinary specialism of information society studies
(Duff 2000; Webster 2004).

While few professional philosophers have applied

Rawlsian ideas to information issues, there has been

more recognition in fields such as communication

and library and information science. Most authors

citing Rawls have tended, | think correctly, to see

his ideas as useful ammunition for promoting ideals

of social justice in the whole area of access to

information. Thus, Schement and Curtis suggest

that arguments for information to be included in
6universal servicebd, a ucommon

nications policy circles, have often been inspired by

Rawls (Schement & Curtis 1995: 160). Raber has

recently made such a case

necessary component of

120). Britz argues that information poverty is as
subject as other forms of poverty to the demands of
distributive justice, which he too interprets in a

Rawlsian way (Britz 2004). Venturelli suggests that

Rawl sds work has hel ped
grounds of public interest-centred information policy
(Venturelli 1998: 9, 32). Hausmanninger focuses
upon efforts to bring t he |

ontrolo whi |l e i f r

h ISawIsran prrncrp?fs (tHausmannrng%r 2004 2 25% $
W{ h h eDéggw’ az‘/o% embaﬁk? with a gugt%tl

from s Theory of ustice and ends on an eminen Iy

Rawl sian note, with a call

in which rampant inequalities sown by the acquisi-

tive spirit are tempered by the tender embrace of
l'iberty, equality, and )solida
And, on the supranational front, Collins identifies

Rawl sdéds theory of justice
Sdlsc ssi about, the social goals of the global
information society (Cdllins 2000: 111).

for
soci al
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However, there i s disag-reemer
ﬁtedodl prlnc pi-e 06, w
equé'j}ltles iR fhe dlSth%lthﬂ or} gocral goods skhomd

be permitted so long as they work for the benefit of

the worst off. Fallis defends
butiond as the appronpkersate ¢
contemplating the digital divide (Fallis 2004). On the

other Eand f—|endr|x takes the opposite view that

'RAwT 3 ‘éﬂ %% tFe'n% e of economic
drscrlmrnatory and deleterious effects on the worst
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nology in schools in poor parts of the American category of 6an intuitionism
South as evidence of the dangers of a Rawlsian (Rawls 1973: 36). They make specific assertions
approach (Hendrix 2005). This divergence of inter- about political or economic morality without relating
pretation of the difference principle is consistent these claims to an overarching normative position.
with long traditions of centrist versus left-wing The core academic requirement of the information
perspectives on Rawls. Lievrouw & Farb (2003) age, Servaes confirms, is the application of syste-
attempt to resolve the issue by distinguishing b e- matic thinking 6at the 1| evel
t ween 6vertical b and 6 h o thé soaortdachmicadscere (Serwvaesa2603:6)s . The
former sees informational justice as a straightfor-
ward function of the distribution of social and ec o-
nomic advantage; this is the classic egalitarian
approach. The horizontal approach, which Lievrouw Social and Technoloaical Environment: The
and Farb identify as Rawlcigdy@dtanceLo? juéiignds that othe
fairness or equity of access and use, rather than the
more or less equal distribution of information goods, A second neo-Rawlsian coordinate describes the
may be a more useful foundation for studying  main features of social reality, the facts of life with
inequities and formulating appropriate social poli-  \yhich a normative theory must deal. Rawls explains
cieso6 (Lievrouw & Farb 20Gnta viaOrkdianeeds to be found between ideal-
ism and determinism, with political philosophy
vi ewed as O6érealistically utorg
A Set of Neo-Rawlsian Co- the limits of practicable po
. the circumstances of justice (Rawls 1973: 126).
SOC|ety They include scarcity of material resources, and self-
o ] interestd but also a capacity to act morallyd in
Building upon the work reported above while also  h man behaviour. The normative theory of the
striking out in some new directions, this section  jnformation society should acknowledge that such
pursues several lines of application where a neo conditions will continue to apply in the post-
Rawlsian approach appears to be particularly rele-  jhqystrial era, e.g. that there is no likelihood that
vant to the normative and policy dimensions of the the information economp will
information society. myoé, sealing the end of scarc
or that people will become largely altruistic. Utopian
Information Society Studies: The Central Role of visions of the information age fail precisely because
Political Philosophy they underestimate the persistence of the circums-
tances of justice. At the same time, however, it
6Justiced, dec!l ar eldsTheovrh ef fmiust lsetrecognaeag ¢hat prdmising developments in
Justice 6is the first Vi r t u ethe acifcumstances afl justice are iintegrdl itoothes , as

truth is of systems of thought. A theory however
elegant and economical must be rejected or revised
if it is untrue; likewise laws and institutio ns no
matter how efficient and well -arranged must be
reformed or abolished if
1973: 3). Rawls held that it falls primarily to political
philosophy to explicate the nature of social justice.
The discipline of political philosophy should there-
fore be stationed at the centre of information soci e-
ty studies. This first co-ordinate meets an identifia-
ble need for the restoration of order in the hierarchy
of academic fields dealing with normative dimen-
sions of the information society. It als o thereby
propels us beyond a current rut, the preoccupation
with single issuesd the ethics of freedom of inform a-
tion, the injustices of media concentration, the rules
of intellectual
i nformation
mately fall into the philosophically unsatisfactory

Alistair S. Duff;

property,
pol i clyd@udiesalti-  wl,qatRHEE His: influerfidf attack on consequential-

information society thesis. Growth of information
stocks and flowsd not least in such vital domains as
political, welfare and scientific information; autom a-
tion; the popularization of computing power; and
artifitiaé intelligence, ara alj pars of Ghe éniRrgemt s
social and technological environment. A normative
theory of the information society will have to prop-
erly tease out the latent social benefits of these
post-industrial conditions.

Moral Theory: The Priority of the Right Over the
Good

0Each persond, Rawls asaserted
bility founded on justice that even the welfa re of
society as a whole cannot ove

Thid Wa&the Righ€d8dntolofi@ilprenfise fdM @hich © N a |
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ism, the prevalent industrial-era ethic that justified
infringements of the rights of the indi vidual by
appealing to collective ends. On the contrary, Rawls
insisted, the right must be considered prior to the
good, and in this axiom too he has supplied an
important moral co-ordinate for the information age:
visions of the information society are as prone to the
totalitarian temptation as were political visions of
the past. However, acknowledging the priority of the
right over the good does not mean that the theory
of the good can be neglected. The good holds a
companion role in social morality, or as Rawls apho-
ristically expressed the
l'imit, the good shows
It is needful, therefore, to produce a cogent account
of the good of information within a just post -
industrial polity. In precisely which ways is informa-
tion a political good, an economic good, and a
cultural good? Should information be treated as a
commercial commodity, a public resource, or a
combination of both? Such questions lie in the path
of any normative theory of the information so ciety,
even a deontological one.

Template: Institutional Structure of the Nation
State

6The primary subject of

6is the basic structure
the way in which the major social institutions distr i-
bute fundamental rights and duties and determine

the division of
(Rawls 1973: 7).
mai n t ask i s to 6define
toward which the course

(Rawls 1973: 261). In his last period Rawls also
reflected on questions of international justice (Rawls
1999b). However, he never abandoned his belief in
the primacy of social justice in the nation state, and
its prior claims on normative theory. It might be

thought that this is one Rawlsian axiom that must
be retired in the information age, an era which has
supposedly lifted our frame of reference to the
international level. Indeed, was it not Bell himself
who announced that o6the

too small for the big problems of life, and too big for

the smal./l probl emsd ( Bel
ever, the fact that certain forces of globalization are
gathering strength does not at all entail that the

nation state is no longer the appropriate subject of
social justice. Unless a world government is brought
into beingd and such a scenario was repugnant to
Rawls (Rawls 2001: 13)0 we need to continue
focusing on the justice of the political formations we
actually inhabit. All the stupefying rhetoric about the

marginalization of the nation state simply plays into

Alistair S. Duff;
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the hands of transnational corporations and their
governmental sponsors in the leading countries.

Information Polity: The Liberty Principle

Rawl sés paramount pol i ti
his first principle of justiced his whole philosophy
rotates around two principles of justice d was the
protection of liberty. After much refining, the final

formulation of his liberty principle ran as follows:

0Each person has the
fully adequate scheme of equal basic liberties, which

detfethe? i lcdnBatible Wit hd Samé scifefd® ¥ S
p3a :( RAa4V\P|)S'

1R plett § eGRawd s
comprised a set of rights which included freedom of
conscience and expression, freedom of religion,
freedom of association, the right to own private
(although not necessarily productive) property, and
political liberty in the contemporary democratic
sense of the right to vote. All of this, of course, is
unremarkable in the context of western democr a-
cies, but what normative theory faces now is the
task of rethinking the meaning of liberty for the
information age, and particularly of identifying the
requirements of a  -Gnfugttial
scheme. As Rawls said,
assuming the availability of public information on
matteeéd,

fied as a political goal. More hard normative thinking
also needs to be done about the future shape of civil

haampsi &dé¢ 3lo,

contents of cyberspace.

Distributive Justice: Moderate Information
Egalitarianism

Specification of the requirements of distributive
justice is the point at which political philosophies
equally loyal to liberal-democracy begin to divide.
Rawl sds i t i o neconamicmgaldae
al %f-ibOQin0 Fae
mains, | believe, highly appropriate for the inform a-
tioh 8g8. ¥ itd fiﬂra??‘grrﬁ jation, hi& s6c6rd brinciple ©
was worded as foll ows:n-
equalities are to satisfy two conditions: first, they
are to be attached to offices and positions open to
all under conditions of fair equality of opportunity;
and second, they are to be to the greatest benefit of
the least-advantaged members of society (the
di fference princi p3).dahedfirst(
clause articulates a widely-heard and natural de-
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mand for a reasonably equal start in life for all inadequately, the essenice of
citizens. The difference principle, however, is re- bution to political wisdom. Taken together, and
garded as Rawl sbés speciral devetoped fuithery It amoconviriced thathtleeserce-p e

toire of principles of distributive justice in the wes t- ordinates will help to show the way to a sound

ern tradition. Its genius lies in its balancing of two normative theory of the information society.

powerful moral intuitions: that equal shares are fair,

at least as an initial benchmark; but also that i n-
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John P. Sullins:
When Is a Robot a Moral Agent?

Abstract:

In this paper | argue that in certain circumstances robots can be seen as real moral agents. A distinction is

made between persons and moral agents such that, it is not necessary for a robot to have personhood in

order to be a moral agent. | detail three requir ements for a robot to be seen as a moral agent. The first is

achieved when the robot is significantly autonomous from any programmers or operators of the machine.

The second is when one can analyze or explomepredispdsie r obo
tion or o6intentiond to do good or har m. And finally,
that shows and understanding of responsibility to some other moral agent. Robots with all of these criteria

will have moral rights as well as responsibilities regardless of their status as persons.
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Robots have been a part of our work environment
for the past few decades but they are no longer
limited to factory automation. The additional range
of activities they are being used for is growing.
Robots are now automating a wide range of profes-
sional activities such as; aspects of the healthcare
industry, white collar office work, search and rescue
operations, automated warefare, and the service
industries.

A subtle, but far more personal, revolution has
begun in home automation as robot vacuums and
toys are becoming more common in homes around
the world. As these machines increase in capability
and ubiquity, it is inevitable that they will impact our

lives ethically as well as physically and emotionally.
These impacts will be both positive and negative
and in this paper | will address the moral status of
robots and how that status, both real and potential,

should affect the way we design and use these
technologies.

Morality and human robot
Interactions

As robotics technology becomes more ubiquitous,
the scope of human robot interactions will grow. At
the present time, these interactions are no different
than the interactions one might have with any piece
of technology, but as these machines become more
interactive they will become involved in situations
that have a moral character that may be unco m-
fortably similar to the interactions we have with
other sentient animals. An additional issue is that
people find it easy to anthropomorphize robots and
this will enfold robotics technology quickly into
situations where, if the agent were a human rather
than a robot, the situations would easily be seen as
moral situations. A nurse has certain moral duties
and rights when dealing with his or her patients.
Will these moral rights and responsibilities carry
over if the caregiver is a robot rather than a human?

We have three possible answers to this question.
The first possibility is that the morality of the situ a-
tion is just an illusion. We fallaciously ascribe moral
rights and responsibilities to the machine due to an
error in judgment based merely on the humanoid
appearance or clever programming of the robot. The

© by IRIE 1 all rights reserved
ISSN 1614 -1687

second option is that the situation is pseudo-moral.
That is, it is partially moral but the robotic agents
involved lack something that would make them fully
moral agents. And finally, even though these situ a-
tions may be novel, they are nonetheless real moral
situations that must be taken seriously. In this
paper | will argue for this later position as well as
critique the positions taken by a number of other
researches on this subject.

Morality and technologies

To clarify this issue it is important to look at how
moral theorists have dealt with the ethics of tec h-
nology use and design. The most common theoreti-
cal schema is the standard user, tool, and victim
model. Here the technology mediates the moral
situation between the actor who uses the technol-
ogy and the victim. In this model we typically blame
the user, not the tool, when a person using some
tool or technological system causes harm.

If a robot is simply a tool, then the morality of the
situation resides fully with the users and/or desig n-
ers of the robot. If we follow this reasoning, then
the robot is not a moral agent at best it is an i n-
strument that advances the moral interests of
others.

But this notion of the impact of technology on our
moral reasoning is much too anaemic. If we expand
our notion of technology a little, | think we can
come up with an already existing technology that is
much like what we are tryin g to create with robotics
yet challenges the simple view of how technology
impacts ethical and moral values. For millennia
humans have been breading dogs for human uses
and if we think of technology as a manipulation of
nature to human ends, we can comfortably call
domesticated dogs a technology. This technology is
naturally intelligent and probably has some sort of
consciousness as well, furthermore dogs can be
trained to do our bidding, and in these ways, dogs
are much like the robots we are striving to create.
For arguments sake |l eté
guide dogs for the visually impaired.

This technology does not comfortably fit our sta n-
dard model described above. Instead of the tool
user model we have a complex relationship between
the trainer, the guide dog, and the blind person for
whom the dog is trained to help. Most of us would
see the moral good of helping the visually impaired
person with a loving and loyal animal expertly
trained. But where should we affix the moral praise?
Both the trainer and the dog seem to share it in
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fact. We praise the skill and sacrifice of the trainers
and laud the actions of the dog as well.

An important emotional attachment is formed b e-
tween all the agents in this situation but the a t-
tachment of the two h uman agents is strongest
towards the dog and we tend to speak favourably of
the relations ships formed with these animals using
terms identical to those used to describe healthy
relationships with other humans.

The website for the organization Guide Dogs for the
Blind quotes the American Veterinary Association to
describe the human animal bond as:

A The Hhanimal lbond is a mutually benefi-
clal and dynamic relationshijp between people
and other animals that is influenced by the b e-
haviours that are essential to the health and
well being of both, this includes but is not I m-
ited to, emotional, psychological, and physical
interaction of people, other animal, and the e n-
vironment. o

Certainly, providing guide dogs for the visually
impaired is morally praiseworthy, but is a good
guide dog morally praiseworthy in itself? | think so.

There are two sensible ways to believe this. The
least controversial is to consider things that perform

their function well have a moral value equal to the

moral value of the actions they facilitate. A more
contentious claim is the argument that animals have
their own wants, desires and states of well being,

and this autonomy, though not as robust as that of

humans, is nonetheless advanced enough to give
the dog a claim for b oth moral rights and possibly
some meagre moral responsibilities as well.

The question now is whether the robot is correctly
seen as just another tool or if it is something more
like the technology exemplified by the guide dog.
Even at the present state of robotics technology, it
is not easy to see on which side of this disjunct
reality lies.

No robot in the real world or that of the near future
is, or will be, as cognitively robust as a guide dog.
But even at the modest capabilities robots have
today some have more in common with the guide
dog than a hammer.

! Found on the website for Guide Dogs for the Blind,

http://www.guidedogs.com/about -
mission.html#Bond
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In robotics technology the schematic for the moral
relationship between the agents is:

Programmer(s) U RobotU User

Here the distiction between the nature of the user
and that of the tool can blur so completely that, as
the philosopher of technology, Cal Mitcham argues,
the, Aéontology of
able to be divorced from
(Mitcham, 1994, pg.174). Requiring us to think

aobut technology in ways similar to how we think
about nature.

I will now help clarify the moral relations between
natural and artificial agents. The first step in that
process is to distinguish the various categories of
robotic technologies.

Categories of robotic technologies

It is imp ortant to realize that there are currently two
distinct varieties of robotics technologies that have
to be distinguished in order to make sense of the
attribution of moral agency to robots.

There are telerobots and there are autonomous
robots. Each of these technologies has a different
relationship to moral agency.

Telerobots

Telerobots are remotely controlled machines that
make only minimal autonomous decisions. This is
probably the most successful branch of robotics at
this time since they do not need complex artificial
intelligence to run, its operator provides the intell i-
gence for the machine. The famous NASA Mars
Rovers are controlled in this way, as are many deep-
sea exploration robots. Telerobotic surgery will
soon become a reality, as may telerobotic nurses.
These machines are also beginning to see action in
search and rescue as well as battlefield applications
including remotely controlled weapons platforms
such as the Predator drone and the SWORD, which
is possibly the first robot deployed to assist infantry
in a close fire support role.

Obviously, these machines are being employed in
morally charged situations. With the relevant actors
interacting in this way:

0 Victim

Operator ' Robot
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The ethical analysis of telerobots is somewhat
similar to that of any technical system where the
moral praise or blame is to be born by the design-
ers, programmers, and users of the technology.
Since humans are involved in all the major decisions
that the machine makes, they also provide the
moral reasoning for the machine.

There is an issue that does need to be explored
further though, and that is the possibility that the

distance from the action provided by the remote
control of the robot makes it easier for the operator

to make certain moral decisions. For instance, a
telerobotic weapons platform may distance its
operator so far from the combat situation as to
make it easier for the operator to decide to use the
machine to harm others. This is an issue that | will
address in future work but since these machines are
not moral agents it is beyond the scope of this
paper. For the robot to be a moral agent, it is

necessary that the machine have a significant de-
gree of autonomous ability to reason and act on
those reasons. So we will now look at machines that
attempt to achieve just that.

Autonomous robots

For the purposes of this paper, autonomous robots
present a much more interesting problem. Auto n-
omy is a notoriously thorny philosophical subject. A
full di scussion of the
possible here, nor is it necessary, as | will argue in a
|l ater section of this
mous robotsdé in the
the term and | am not trying to make any robust
claims for the autonomy of robots. Simply,
autonomous robots must be capable of making at
least some of the major decisions about their ac-
tions using their own programming. This may be
simple and not terribly interesting philosophically,
such as the decisions a robot vacuum makes to
decide exactly how it will navigate a floor that it is
cleaning. Or they may be much more robust and
require complex moral and ethical reasoning such as
when a future robotic caregiver must make a deci-
sion as to how to interact with a patient in a way
that advances both the interests of the machine and
the patient equitably. Or they may be somewhere
in-between these exemplar cases.

The programmers of these machines are somewhat
responsi bl e but not
parents are a factor, but not the exclusive cause in
onebdbs own mor al decision
the machineds

the only locus of moral agency in robots. This
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programmer s

leaves the robot itself as a possible location for
moral agency. Since moral agency is found in a web
of relations, other agents such as the programmers,
builders and marketers of the machines, as well as
other robotic and software agents, and the users of
these machines, all form a community of interaction.
| am not trying to argue that robots are the only
locus of moral agency in such a community, only
that in certain situations they can be seen as fellow
moral agents in that community.

The obvious objection is that moral agents must be
persons, and the robots of today are certainly not
persons. Furthermore, this technology is unlikely to
challenge our notion of personhood for some time to
come. So in order to maintain the claim that robots
can be moral agents | will now have to argue that
personhood is not required for moral agency. To
achieve that end | will first look at what others have
said about this.

Philosophical views on the moral
agency of Robots

There are four possible views on the moral agency
of robots. The first is that robots are not now moral

agents but might become them in the future. Daniel
Dennett supports this this position and argues in his

me@ s alrend AL Kils WMaiste RigneB i Thabt a

machine like the fictional HAL can be considered a

p-a p Bwrderer becaugesthe machine has éneng red grat o n
s ame

oWty ptate ofy gind, whighicemes ircludes: gnotivas e
tional states of purpose, cognitive states of belief, or
a non-mental state of negligence (Dennett 1998).
But to be morally culpable, they also need to have
Ahigher order intentional
have beliefs about beliefs and desires about desires,
beliefs about its fears about its thoughts about its
hopes, and so on (1998). Dennett does not believe
we have machines like that today, But he sees no
reason why we might not have them in the future.

The second position one might take on this subject
is that robots are incapable of becoming moral
agent now or in the future. Selmer Bringsjord
makes a strong stand on this position. His dispute
with this claim centres on the fact that robots will
never have an autonomous will since they can never
do anything that they are not programmed to do
(Bengsjord, 2497). Binggord shewss thig with e
experiment using a robot named PERI, which his lab
rpaskiar experimentst RER is pgranmmed to make
a degision g gither drog a glabe, which: represests
doing something morally bad, or holding on to it,
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which represents an action that is morally good.
Whether or not PERI holds or drops the globe is
decided entirely by the program it runs, which in
turn was written by human programmers. Bring s-
jord argues that the only way PERI can do anything
surprising to the programmers requires that a
random factor be added to the program, but then its
actions are merely determined by some random
factor, not freely chosen by the machine, therefore
PERI is no moral agert (Bringsjord, 2007).

There is a problem with this argument. Since we
are all the products of socialization and that is a kind
of programming through memes, then we are no
better off than PERI. If Bringsjord is correct, then
we are not moral agents either, since our beliefs,
goals and desires are not strictly autonomous, since
they are the products of culture, environment,
education, brain chemistry, etc. It must be the case
that the philosophical requirement for robust free
will, whatever that turns out to be, demanded by
Bringsjord, is a red herring when it comes to moral
agency. Robots may not have it, but we may not
have it either, so | am reluctant to place it as a
necessary condition for morality agency.

A closely related position to the above argument is
hel d by Bernhard Il rrgang
order to be morally responsible, however, and act
needs a participant, who is characterized by person-
ality or subjectivityo (I
it is not possible for non-cyborg robots to attain
subjectivity, it is impossible for robots to be called
into account for their behaviour. Later | will argue
that this requirement is too restrictive and that full
subjectivity is not needed.

The third possible position is the view that we are
not moral agents but Robots are. Interestingly
enough at least one person actually held this view.
In a paper written a while ago but only recently
published Joseph Emile Nadeau claims that an
action is a free action if an only if it is based on
reasons fully thought out by the agent. He further
claims that only an agent that operates on a strictly
logical theorem prover can thus be truly free
(Nedeau, 2006). If free will is necessary for moral
agency and we as humans have no such apparatus
operating in our br ai n, then wusi
we are not free agents. Robots on the other hand
are programmed this way explicitly so if we built
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them, Nadeau believes they would be the first truly
moral agents on earth (Nadeau, 2006).2

The forth stance that can be held on this issue is
nicely argued by Luciano Floridi and J W Sanders of
the Information Ethics Group at the University of
Oxford (2004). They argue that the way around the
many apparent paradoxes in moral theory is to
adopt al e6snsi nndo r aelades yssues tike a t
free will and intentionality since these are all unr e-
solved issues in the philosophy of mind that are
inappropriately applied to artificial agents such as
robots.

They argue that we should instead see artificial

entities as agents by appropriately setting levels of
abstraction when analyzing the agents (2004). If

we set the | evel of abstracti
even ascribe agency to ourselves since the only

thing an observer can see are the mechanical opera-

tions of our bodies, but at the level of abstraction

common to everyday observations and judgements

this is less of an issue. I
interactive and adaptive with their surroundings

through state changes or programming that is still

somewhat independent from the environment the

agent finds itself in, then that is sufficient for the

entith to haeelita owm agentyh2004). Whgrj theken
autonomous interactions pass a threshold of toler-

ance and cause harm we can logically ascribe a
megatigenntpral value Gosthem, likedise theeagemte | | e v e
can hold a certain appropriate level of moral consid-

eration themselves, in much the same way that one

may argue for the moral status of animals, enviro n-

ments, or even legal entities such as corporations

(Floridi and Sanders, paraphrased in Sullns, 2006).

My views build on the fourth position and | will now
argue for the moral agency of robots, even at the
humble level of autonomous robotics technology
today.

Neduauos IY'ogl c,

2 One could counter this argument from a comput a-
tionalist standpoint by acknowleding that it is unlik e-
ly we have a theorem prover in our biological brain,
but in the virtual machine formed by our mind,

anyone trained in logic most certainly does have a
theorem prover of sorts, meaning that there are at

least some human moral agents.
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The three requirements of robotic
moral agency

In order to evaluate the moral statu s of any
autonomous robotic technology, one needs to ask
three questions of the technology under considera-
tion:

- Is the robot significantly autonomous?

-ls the robotéos

- Is the robot in a position of responsibi I-
ity?

These questions have to be viewed from a reason-
able | evel of
all three, then the robot is a moral agent.

Autonomy

The first question asks if the robot could be seen as
significantly autonomous from any programmers,
operators, and users of the machine. | realize that
6autonomydé is a difficul
losophically. | am not suggesting that robots of any
sort will have radical autonomy; in fact | seriously
doubt human beings have that quality. | mean to
use the dreomy 6Guitn t he
simply that the machine is not under the direct
control of any other agent or user. The robot must
not be a telerobot or be temporarily behaving as
one. If the robot does have this level of autonomy,
then the robot has a practical independent agency.
If this autonomous action is effective in achieving
the goals and tasks of the robot, then we can say
the robot has effective autonomy. The more effe c-
tive autonomy the machine has, meaning the more
adept it is in achieving its goals and tasks, then the
more agency we can ascribe to it. When that
agency® causes harm or good in a moral sense, we
can say the machine has moral agency.

Autonomy as described is not sufficient in itself to
ascribe moral agency. Thus entities such as bacte-
ria, or animals, ecosystems, computer Vviruses,
simple artificial life programs, or simple autonomous
robots, all of which exhibit autonomy as | have
described it, are not to be seen as responsible moral
agents simply on account of possessing this quality.
They may very credibly be argued to be agents

% Meaning; self motivated, goal diriven behavior.
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worthy of moral consideration, but if they lack the
other two requirements argued for next, they are
not robust moral agents for whom we can credibly
demand moral rights and responsibilities equivalent
to those claimed by capable human adults.

It might be the case that the machine is operating in
concert with a number of other machines or sof t-
ware entities. When that is the case we simply raise
the level of abstraction to that of the group and ask
the same questions of the group. If the group is an
autonomous entity, then the moral praise or blame

behavii Qdifed At thdt BVaIL WEARIL do this in a way

similar to what we do when describing the moral
agency of group of humans acting in concert.

The second question addresses the ability of the
machine to act dintenti
not have to prove the robot has intentionality in the
strongest sense, as that is impossible to prove
without argument for humans as well. As long as
the behaviour is complex enough that one is forced
to rely on standard folk psychological notions of
p %" Cs€pPols |
then this is enough to answer in the affirmative to
this question. If the complex interaction of the
robot 6s, programming and

€ N thichirfe %" akt th% way®tHhei€ morally harmful or

beneficial, and the actions are seemingly deliberate
and calculated, then the machine is a moral agent.

There is no requirement that the actions really are
intentional in a philosophically rigorous way, nor
that the actions are derived from a will that is free

on all levels of abstraction. All that is needed is
that, at the level of the interaction between the

agents involved, there is a comparable level of
personal intentionality and free will between all the
agents involved.

Responsibility

Finally, we can ascribe moral agency to a robot
when the robot behaves in such a way that we can
only make sense of that behaviour by assuming it
has a responsibility to some other moral agent(s).

If the robot behaves in this way and it fulfils some
social role that carries with it some assumed re-
sponsibilities, and only way we can make sense of
its behaviour is to
the duty to care for its patients, then we can ascribe
to this machine the status of a moral agent.
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Again, the beliefs do not have to be real beliefs,
they can be merely apparent. The machine may
have no claim to consciousness, for instance, or a
soul, a mind, or any of t he other somewhat philoso-
phically dubious entities we ascribe to human spe-
cialness. These beliefs, or programs, just have to
be motivational in solving moral questions and
conundrums faced by the machine.

For example, robotic caregivers are being designed
to assist in the care of the elderly. Certainly a
human nurse is a moral agent, when and if a m a-
chine caries out those same duties it will be a moral
agent if it is autonomous as described above, be-
haves in an intentional way and whose program-
ming is complex enough that it understands its role
in the responsibility of the health care system that it
is operating in has towards the patient under its
direct care. This would be quiet a machine and not
something that is currently on offer. Any machine
with less capability would not be a full moral agent,
though it may still have autonomous agency and
intentionality, these qualities would make it deser v-
ing of moral consideration, meaning that one would
have to have a good reason to destroy it or inhibit
its actions, but we would not be required to treat it
as a moral equal and any attempt by humans who
might employ these lesser capable machines as if
they were fully moral agents should be avoided. It
is going to be some time before we meet mechani-
cal entities that we recognize as moral equals but
we have to be very careful that we pay attention to
how these machines are evolving and grant that
status the moment it is deserved. Long before that
day though, complex robot agents will be partially
capable of making autonomous moral decisions and
these machines will present vexing problems.
Especially when machines are used in police work
and warfare where they will have to make decisions
that could result in tragedies. Here we will have to
treat the machines the way we might do for trained
animals such as guard dogs. The decision to own
and operate them is the most significant moral
question and the majority of the praise or blame for
the actions of such mach
and operators of these robots.

Conversely, it is logically possible, though not prob-
able in the near term, that robotic moral agents may
be more autonomous, have clearer intentions, and a
more nuanced sense of responsibility than most
human agents. In that case there moral status m ay
exceed our own. How could this happen? The
philosopher Eric Dietrich argues that as we are more
and more able to mimic the human mind comput a-
tionally, we need simply forgo programming the
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nasty tendencies evolution has given us and instead

implement, Aié¢only those that tend
grandeur of humanity, we will have produced the

better robots of our nature and made the world a
better placeo (Dietrich, 2001

There are further extensions of this argument that
are possible. Non-robotic systems such as software
ibotsodo are directly i mpl
of corporations. It is also obvious that these arg u-
ments could be easily applied to the questions
regarding the moral status of animals and enviro n-
ments. As | argued earlier, domestic and farmyard
animals are the closest technology we have to what
we dream robots will be like. So these findings have
real world applications outside robotics as well, but |
will leave that argument for a future paper.

Conclusions

Robots are moral agents when there is a reasonable
level of abstraction under which we must grant that
the machine has autonomous intentions and re-
sponsibilities. If the robot can be seen as auton o-
mous from many points of view, then the machine is
a robust moral agent, possibly approaching or
exceeding the moral status of human beings.

Thus it is certain that if we pursue this technology,
then future highly complex interactive robots will be
moral agents with the corresponding rights and
responsibilities, but even the modest robots of today
can be seen to be moral agents of a sort under
certain, but not all, levels of abstraction and are
deserving of moral consideration.
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Brian R. Duffy:
Fundamental Issues in Social Robotics

Abstract:

Man and machine are rife with fundamental differences. Formal research in artificial intelligence and robotics

has for half a century aimed to cross this divide, whether from the perspective of understanding man by

building models, or building machines which could be as intelligent and versatile as humans. Inevitably, our

sources of inspiration come from what exists around us, but to what extent shouldama c hi neds concept
sourced from such biological references as ourselves? Machines designed to be capable of explicit social
interaction with people necessitates employing the human frame of reference to a certain extent. However,

there is also a fear that once this man-machine boundary is crossed that machines will cause the extinction of

mankind. The following paper briefly discusses a number of fundamental distinctions between humans and
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Brian R. Duffy:
Fundamental Issues in Social R o-
botics

Introduction

Man and machine are rife with fundamental diffe r-
ences. Formal research in artificial intelligence and
robotics has for half a century aimed to cross this
divide, whether from the perspective of understan d-
ing man by building models, or building machines
which could be as intelligent and versatile as hu-
mans. Inevitably, our sources of inspiration come
from what exists around us, but to what extent
should a machinebs conce
biological references as ourselves? Machines d-
signed to be capable of explicit social interaction
with people necessitates employing the human
frame of reference to a certain extent. However,
there is also a fear that once this man-machine
boundary is crossed that machines will cause the
extinction of mankind. The following paper briefly
discusses a number of fundamental distinctions
between humans and machines in the field of social
robotics, and situating these issues with a view to
understanding how to address them.

The Body Dilemma: Biological vs.
Mechanistic

The fundamental difference between man and
machine® is that of existence. Maturana and Varela
[1] differentiate between the issue of animal sy s-
tems versus mechanical systems by concentrating
on the organisation of matter in systems (see also
[2][3] ) via the concepts of autopoiesis and allopoi-
esis. In essence this constitutes the fundamental
distinction between natural systems embodiment
and an artificial intelligence perspective of embodi-
ment. Autopolesis means self (auto) icreating, 1
making, or iproducing (poiesis). Animal systems

! It is important to note that this paper discusses
physical humanoid robotic systems. Purely virtual
representations of robots including avatars are not
considered in this work due to their constrained
environmental integration in our physical world. The
hard issues of sensor and actuator complexity in

p tevolution dpeify $he riaichine & a fvhole. m

adapt to their environme nt at both macro (beha v-
ioural) and micro (cellular) levels and are therefore
autopoietic systems. Mechanical systems on the
other hand primarily adapt at a behavioural level
(with highly constrained physical adaptivity capabili-
ties relative to natural systems) and are allopoietic.

Similarly, Sharkey and Zemke highlight in [2],
Al ]1iving systems ar e
made by humans as some of the mechanistic theo-
ries would suggesto. The
in terms of the organisation of the components.
Autopoietic  systems are capable of self
reproduction. The components of a natural system
can grow and evolve, ultimately growing from a
single cell or the mating of two cells. In such sy s-
tems, the processes of system development and

Allopoietic systems are, on the other hand, a con-
catenation of processes. Its constituent parts are
produced relatively independent of the organisation
of the machine. In such systems, the processes of
producing/manufacturing each of the individual
components of the system and the hard constraints
in their integration define the machine and its
limitations. This fundamental difference, in the
context of artificial intelligence, has been highlighted
in [2] where the notion of evolvable hardware is
discussed. The designer of a robot is constrained by
such issues as the physical and chemical properties
of the materials used, by the limitations of existing
design techniques and methodologies. The introduc-
tion of evolvable hardware could also help overcome
to a certain extent, the inherent global limitations of
the robot end product by facilitating adaptation and
learning capabilities at a hardware level rather than
only at a software level. This adaptability is often
taken for granted in biological systems and likewise
often ignored when dealing with such issues as
robustness, survivability, and fault tolerance in
robotic systems. Sharkey and Ziemke highlight the
lack of evolvable capabilities in allopoietic systems
as being directly related to its lack of autonomy.
Unlike allopoietic systems, biological or autopoietic
systems are fully autonomous?.

2 While there is considerable discussion over the
meaning of the term autonomy, it is here used in
the context of physical systems existing in real world
unstructured environments. Autonomy refers to a

physical social environments are important aspects systemés ability to
of the ideas discussed here. control mechanisms.
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While the fields of evolutionary and bio-inspired
robotics look to bridge the gap between natural and
artificial systems, the fact that they still fundamen-
tally involve the concatenation of digital processes,
both at a hardware and software level, does not
bridge_the divide between allopoietic and autopoietic
systems. The practical reality is that in order to
realise a physical robotic system, a collection of
actuators, sensors and associated control mecha-
nisms must be integrated in some way. Their inte-
gration can simply not equal that of biological sy s-
tems or else it would be a biological system and
hence not an artificial machine®.

While technological innovation and development will
increase the resolution of the machine artefact in its
behavioural and aesthetic similarities, it will fund a-
mentally remain a machine. Given this most funda-
mental difference, the resemblance between a
human and a machine will remain an analogy.
However, should the intelligent social machine be
constrained to resemble man in the first place?

Anthropomorphism: Balancing
Function & Form

Unquestioningly, the holy grail for roboticists has
been to realise a humanoid robot that is indisti n-
guishable from ourselves. Intuitively, social robots
may seem more socially acceptable if they are built
in our own image. However, this should not neces-
sarily imply that they must be indistinguishable from
us. As yet, given the limitations of the state of the
art in social robotics, we can easily feel more com-
fortable with a cartoon -like appearance than imper-
fect realism [4]. While anticipating that future

technologies may allow us to achieve more human-
like function and form, is this really the ultimate
design goal that we would like to achieve? From a
technological standpoint, can building a mechanistic
digital synthetic version of man be anything less
than a cheat when man is not mechanistic, digital
nor synthetic?

Our propensity to anthropomorphise and project
humanness onto entities that may bear only the
slightest resemblance to ourselves is well known [5].
Thus a successfully designed social robot may be
one that maximises both its mechanical advantages
and the minimum humanlike aspects required for

® The merging of the biological and the artificial in
the form of cyber -organisms is not discussed here.
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their social acceptance. Our future interaction with
robots will undoubtedly use alternate features than
those we are currently familiar with in our intera c-
tions with people. From a robots perspective, its
ability to garner bio info rmation and use sensor
fusion in order to augment its diagnosis of the
humanos emotional state
t hrough for
infra-red vision system, illustrates how a machine
can engage people in their social space without
necessarily employing humanlike frames of refer-
ence for sensing technologies. This strategy can
effectively increase

robot 6s Afemoti onal i
alienated by it, and consequently its improved social
integration. This also relies on the machine not
garnering nor utilising

emotional state that would generally be hidden from
people they interact with, such as excitation states
resulting in an increased heart rate. Social interac-
tion involves as much our control of our perceivable
emotional states as the expression of these states.

There is an interesting issue where the mechanical

robotic systemb s under st andingoa-of

tion and the consequent development of its social
interaction with people is based on allopoietic
mechanisms. The bridging of the digital divide
between the biological and the artificial takes on a
new dimension other than the issues more generally
discussed in the literature regarding physical em-
bodiment. The social embodiment of the robot
effectively creates the illusion of bridging the real -
vs.-artificial divide and is discussed in the following
section.

The Power of the Fake

Intentionality, consciousness, and free will are
important traits associated with human-kind. We
have continually posed the question whether it
would be possible to realise such properties in a
machine. While progress to date has been impres-
sive, few would argue that we are much closer to
understanding these notions well enough to be able
to artificially recreate them in a machine in some
way. With the advent of the social machine, and
particularly the social robot, where the aim is to
develop an artificial system capable of socially
engaging people according to standard social
mechanisms (speech, gestures, affective mecha-
nisms), the perception as to whether the machine
has intentionality, consciousness and free-will will
change. From a social interaction perspective, it
becomes less of an issue whether the machine
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actually has these properties and more of an issue
as to whether it appearsto have them. If the fake is
good enough, we can effectively perceive that they
do have intentionality, consciousness and free-will.

Our assessment of whether you or | are intelligent is
generally based on our social interaction (assuming
that one does not always have access to the intelli-
gence metrics of IQ and EQ tests, which are also a
source of controversy). Social robots become the
important step in us coming to the conclusion that
machines may observably possess intelligence and
emotional capabilities. Whether they are in fact

genuinely intelligent according to the human frame

of reference becomes less of an issue (a measure of
human intelligence is based on observation). Based
on our social interaction with them, the associated
communication mechanisms facilitate such a concl-
sion. They simply speak our language.

There still remains the fact that while the machine
may have a different kind of energy coursing
through its circuitry where we would clearly not
classify it as alive, it is definitely ON.

The Decision Dilemma

Social interaction between people is a very complex
problem, something that requires all our capacities
in order to be able, on the whole, to succeed. Within
this domain are mountains of complex social and
physical data with intertwining contexts and concl u-
sions. In the not too distant future, a dilemma will
face man in how to negotiate the role of integrating
social machines into our society, whether one sup-
ports the idea or not. Artificial reasoning mech a-
nisms have demonstrated a strong capacity to
navigate vast quantities of data and, through e m-
ploying logic-based reasoning mechanisms, extract
key features. | BM6s Deep
machine can very rapidly search areas of a large
defined state space (approximately 10743 legal
positions), and has famously defeated the world
champion chess grand master in a number of
games. While it is possible that a machine could
make a more informed and even better decision
than a human in certain situations, it is important
that this is not taken out of context. A machine may
be able to make faster better decisions but only
when it has enough accurate structured information
about the problem. A key trait in human reason ing
is the ability to make good decisions with incomplete
information. This fundamental distinction is impo r-
tant.

Brian R. Duffy:
Fundamental Issues in Social Robotics

As guoted from Arthur Conan
Hol mes, Al w]l]hen you have eli
impossible, then whatever remains, however im-
probabl e, mu s t be t he trut ho.
cultural background has been shown to influence

their preference for formal vs. intuitive reasoning

[6], machines are fundamentally grounded in logical

symbolic manipulation according to defined struc-

tures. While neural networks, fuzzy logic and others

have looked to implement our ability to reason with

incomplete information through such mechanisms as

learning algorithms, pattern matching and statistics

for example, their usability and robustness is de-

pendent on the quality of the training data and is by

no means fperfectd The source of such data, par-

ticularly if recovered through current sensor tec h-

nologies (with inherent noise and error issues),

provides additional error dimensions.

The use of logical reasoning plays an important role
in how a machine can reach a conclusion given a set
of premises. While often counter-intuitive (e.g. the

birthday paradox: if there are 23 people in a room,

there is a chance of more than 50% that at least

two of them will have th e same birthday yet this
defies our common sense i see [7] for a compr e-
hensive list of similar paradoxes), the process of
formal logic and its conclusions is very difficult to
refute. A machine may be more equipped than a
human to make a decision that requires the process-
ing of a massive volume of data, with its abilities
may lead to a better solution. Recent natural disas-
ters have necessitated the negotiation and coordina-
tion of major logistical efforts, a problem domain

where a machine may be best equipped to navigate
such complex problems. An interesting problem
arises when, in a major public domain, a machine
could provably make a better decision than man.
One should just not forget the role of instincts in

human survival. Will it become difficult to jus tify
clmesing thendgaisionsaf 8 Waching @vyer the in-
stincts of man if they are conflicting? Can we entrust
moral decisions to a machine?

Moral Rights and Duties

The issue of moral rights and duties arises from two
perspectives. The first is whether a machine should

be programmed to be morally capable of assessing

its actions within the context of its interaction with
people (this includes the evolution of behavioural
mechani sms and associ @hised
involves defining, in a similar vein to developing the
allowable behaviours of the system, the limitations

of its actions through defining forms of anti-

mo
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behaviours, behaviours that are not to be realised.

Serious issues of complexity arise from core em-
bodiment issues such as sensor noise and the
associated accuracy issues in environmental modd-
ling, and inter-behaviour interference. The concept
of bounded rationality argues against the capability
of a system of being sufficiently aware of all the

environmental implications of its actions either
before it undertakes them, or after it has performed

them.

The second perspective is whether it is necessary to
have human capabilities in order to be able to
assess morality. This also involves the notion of
whether a human perceives the machine to have
moral rights and duties, and incorporates the aes-
thetic of the machine (see [8] for human social

perception studies based on attractiveness). Em-
ploying the human frame of reference for aesthetic

and behaviour al f e a texpectas
tions of the robot having a degree of such human -
centric values. An important issue also arises as to
whether it is morally acceptable to build social
robots, whether certain robots can be built but not
others. Military and security robotics already pose
this problem when they are designed for human

occupied environments. Their interaction with pe o-
ple is inevitable, and is invariably negotiated at the

programming and development stages of their
construction. This remains a difficult issue as the
link between technology and warfare is an age-old
debate.

The success of employing the anthropomorphic
metaphor is in fact grounded on maintaining h u-
man-centric expectations, whether being moral or
immoral. If the robot is perceived as simply a fun c-
tional machine and nothing more, the issue of robot
morals and duties is irrelevant. It is just a question
of whether it is programmed correctly and safely or
not. If the robot draws on human -like features and
behaviours to explicitly develop social interaction
with humans, then moral rights and duties become
part of the set of expectations associated with our
interaction with something that looks to use our
frame of reference, humanness.

If the form of the robot is highly human -centric
where it has the potential to integrate itself too
much in our social circle, is it right to build such
robots that basically av
ing in their perceived humanness? This involves a
betraying of our trust. The problem becomes even
more complex if we consider the relationship that is
important and not necessarily the physical robot
itself. If the social machine employs contrived

Brian R. Duffy:
Fundamental Issues in Social Robotics

e

notions of humanness and helps a patient through
di fficult times by |
problems, is that allowed? Does the end justify the
means? These dilemmas are not new. The role of a
pet and their status in
similar problems.

Conclusion

While the development of intelligent affective h u-
man-like robots will raise interesting issues about
the taxonomic legitimacy of the classification Au-
man, the question of whether machines will ever
approach human capabilities persist. Technology is
now providing robust solutions to the mechanistic
problems that have constrained robot development
thus far, there by allowing robots to permeate all
areas of society from work to_personal and leisure
LpQcBsd A% roBots Betdmd méé integrated into our
society, unresolved ethical issues of its existence
and design become more imminent. Will, for exam-
ple, the idea of int roducing a subservient human-like
entity into society rekindle debates on slavery? Age
old problems and conundrums should help us nego-
tiate some of the problems that will arise. The fact
that it could be an autonomous reasoning human -
like machine will add a new dimension to the prob-
lem.

The sensationalist perspective of machines taking
over the world in the future tends to ignore the
points raised in this paper. The key is to take advan-
tage of these reasoning machines and their capabili-
ties rather than constrain them [9]. By allowing
machines become a very di
rather than constraining it too much to the human
frame of reference, we can profit from its inherent
capabilities as a machine without trying too hard to
cross, and inevitably fall into, the chasm that sepa-
rates man and machine. This also constitutes a step
in avoiding a number of the ethical issues that the
domain is in the process of introducing. It being a
machine is not a fl aw, it
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Social R obots i Emotional Agents:
Some Remarks on Naturalizing Man-Machine |nteraction

Abstract:

The construction of embodied conversational agents i robots as well as avatars | seem to be a new chal-
lenge in the field of both cognitive Al and human -computer-interface development. On the one hand, one
aims at gaining new insights in the development of cognition and communication b y constructing intelligent,
physical instantiated artefacts. On the other hand people are driven by the idea, that humanlike mechanical
dialog-partners will have a positive effect on human -machine-communication. In this contribution | put for

discussion whether the visions of scientist in this field are plausible and which problems might arise by the
realization of such projects.
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Introduction

Traditional Al-c oncept s, of ten
old fashioned Al )A, were
symbol system

cognitive processes might be modelled on a pure
symbolic level, ignoring the physical instantiation of
the cognitive system. After several years of re-
search, Al-scientists realized that this approach
could not solve a basic problem, the socalled sym-
bolgrounding problem. The question how signifi-
cance emerges in an artefact led to the insight that
a cognitive system should be embodied to gain
autonomously some experience about the world
(Dreyfus 1985, Gold/Engel 1998, Becker 1998,
Hayles 1999 and 2003). Accordingly, researchers in
this field started to construct little robots which were
able to move in limited environments and which
were equipped with simple senses (artificial eyes,
loudspeakers etc..) (Pfeifer/Scheier 1999, Weber
2003).

While in the beginning, this field was dominated by
Al scientists (Brooks 2002, Pfeifer/Scheier 1999,
Steels/Brooks 1993),who were mostly interested in
the cognitive or technical perspective, some other
researchers started to think about possible impacts
of this research area on human-computer-
interaction (Suchman 1987 and 2004,
Wachsmuth/Knoblich 2005, Bath 2003).

In this contribution | would like to concentrate on

this last aspect, because current discourses on
human-machine interaction increasingly refer to
humanoid robots and embodied virtual agents. This
impression is reinforced by a number of interna-
tional and interdisciplinary research projects, some
of which are generously financed. The aim of these
research projects is to design so-called "believable
agents" (Pelauchaud/Poggi 2002) or "sociable
robots" (Breazeal 2002), in order to make communi-
cation between man and machines "more natural"
and to increase people's acceptance of such interac-
tions. Furthermore, attempts are being made to
maintain the flow of communi cation between man
and machine for longer periods of times by means
of these "embodied emotional agents" (e.g. the
European research project "Humaine"), and to

© by IRIE i all rights reserved
ISSN 1614 -1687
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intensify the human communication partners' inte r-
est in such "dialogues". The perspective "to make
interaction between humans and machines more
natural" (Wachsmuth/Knoblich 2005) implies some
preconditions which are essential in order to be able
to develop such a vision in the first place. The ability
to address the communication partner in everyday
dealings is an important precondition for successful
communication processes i in man-machine com-
munications addressing must be possible and it is
hored tha& @& oWl g madg easigr by embodied

@gems. nugherenare, B gucceskfid ach ¢f Roynunic
h y p o tohwhile s ifatioa is always bageg on the trust the partners

have in each other. This aspect should also be taken
into account in mani machine interactions. This links
in with a further important condition whereby the
communication partner is attributed with a form of
personality (Cassell 2000), which has a certain
degree of stability and continuity over and above
the immediate situation.

These important conditions for man-machine inter-
actions were hitherto either not present or insuff i-
ciently developed in the interaction between man
and machine, and this meant that communication
processes, insofar as they took place at all, were
quickly terminated. For this reason American
(Breazeal 2002, Cassell et al. 2000) and European
researchers (Dautenhahn 2004, 2006, Woods 2006,
Schrdder, Axekson, Spante and Heldal 2002, 2004),
Pelauchaud/Poggi 2000, 2002, Wachsmuth 2005
etc.) began to demand that conversational agents,
whether robots or virtual agents, should become
more human-like and therefore show emotion in
particular, as well as physical forms of interaction
(gestures, facial expression, body language) so that
they could at least be ascribed a rudimentary form
of personality.

In the following | will concentrate on the description

and critical analysis of some of these attempts.
Particular attention will be paid to the ways in which

robots and virtual conversational agents are "emo-
tionalized" and the hopes which are placed in such
attempts.

Possible areas of application for
"social" robots and "emotional"
agents

How can such a research perispective be justified? A
number of areas of application for "social robots"
and "emotional agents" are envisaged: Thus such
conversational agents could be used in education,
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e.g. in virtual learning situations where ECAs ("em-
bodied conversational agents") communicate the
use of educational software to pupils in a user-
friendly way. This is also true of supports for dealing
with children who have psychological or physical
learning and communication difficulties, as can be
seen in the AURORE project where autstic children
can learn basic communication processes through
contact with a simple robot (Woods/Dautenhahn
2006).

A further area of application is in advisory services
where it is planned to make information systems
more accessible to users when embodied conversa-
tional agents assist them in dealing with specific
systems (see Wachsmuth et al. 2005). The concept
of "social caretaking" which is used in this context
(Breazeal 2002), elements of which are planned to
be carried out by artifical agents, is a fu rther pote n-
tial application: The aim is to create robot systems
which can help people living alone and in need of
assistance insofar as they can carry out simple
household tasks and have a monitoring function in
order to call for external assistance when necessary.

The area of entertainment is also an important area
of application for such systems, as can be seen in
the example of various computer games based on
avatar technology as well as the (hitherto short -
term) success of small robots (e.g. AIBO) which are
used as children's toys. How can such visions be
justified, however, and how could they be impl e-
mented?

Research programmes and
projects

Various international projects are based on the idea
of "humanizing" mechanical artefacts. The vision of
developing humanoid systems in this context is most
frequently associated with the idea of achieving the
personalization of these artefacts by means of the
embodiment and emotionalization of robots (e.g.
Cassell 2000, Woods 2006 etc.). This type of em-
bodiment takes place either in the form of concrete
physical instantiation, i.e. the construction of a robot,
or through the creation of a virtual agent who can be
addressed as a visible body by the human interac-
tion partner.

Embodiment in this context means not only the
physical presence or visual representation of an
agent, but includes physical forms of communica-
tion. Thus a major focus of such research projects is
on the mechanical realization of physical forms of

Barbara Becker:
Social Robots 1 Emotional Agents:
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communication such as gestures, facial expression,
eyes and posture. Thus they focus on what consti-
tutes a second, non-linguistic and often implicit level
of meaning in processes of human interaction (see
Wachsmuth / Knoblich 2005). Such robots or agents
can produce basic deictic gestures, simple changes
of the direction in which they are looking in accor-
dance with the user's position and are able to
change their posture. Furthermore, the robots and
agents demonstrated a primitive form of facial
expression in reaction to the spoken or physical
actions of the people interacting with them. Accord-
ingly the aim of the researchers in the "Humaine"
project is "to register human emotions, to convey
them and to understand the emotional relevance of
events" (European project
order to realize such aims, intensive interdisciplinary
co-operation between psychologists, physiologists,
philosophers, linguists and computer scientists is
necessary (see Wachsmuth et al. 2005). With their
specific view of things, researchers from these
disciplines identify ways in which emotions are
expressed in communication processes and the
physical forms of expression with which they corre-
late, so that these can be reproduced in the relevant
systems. However, a number of problems are inher-
ent to this process, only some of which can be
discussed in the context of this contribution.

The identification and
categorization of emotions

In the framework of the interdisciplinary European
research project "Humaine" the key abilities of an
emotional embodied conversational agent are de-
fined as follows:

9 the ability to co -ordinate different signs
such as gestures, facial expression, posture
and language;

9 articulateness and expressiveness;

9 the generation of affectivity and attentiv e-
ness in the communication process.

In order to achie ve this, a clear selection and defini-
tion of emotions and states of mind is aimed for,

which are then related to specific physical, mechani-
cally reproduceable states. Three phases can be
distinguished:

1 the identification and classification of em o-
tions in a specific communication process;
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1 the relation of the emotions considered to
be relevant to specific facial expressions,
gestures and postures;

1 the development of design criteria for the
construction of embodied emotional agents.

This process will be examined more closely in the
following.

Identification and classification of emotions

Using different methodological procedures, re-
searchers from different disciplines attempt to
identify so-called "basic emotions" and relate these
to different physical forms of expression.
One study in particular is very frequently cited in
projects on the development of ECAs (Scherer
1988). Using pyschological experiments, so-called
"basic emotions” were identified, which (it is
claimed) can be observed on an intercultural level
and which supposedly have universal validity. These
include: angry, sad, happy, frightened, ashamed,
proud, despairing (Scherer 1988). These feelings are
related to a corresponding emotional state which in
turn has effects on interpersonal relations, att itudes
and affective dispositions. Of particular interest in
this context is the attempt to assign such emotions
to particular postures and physical forms of expres-
sion’A further example is Poggi's (2005, 2006)
attempt to create lexica of emotions, gestur es and
physical forms of expression. This is done, for
example, using an analysis of video recordings
where musicians and conductors are observed in
performance. This is supposed to provide informa-
tion on possible correspondences between facial
expressions gestures and emotions. Poggi sees it as
helpful that the music played can provide indications
of the emotional states associated with it and the
corresponding physical forms of expression. The
difficulty of such experiments lies in the untenability
of the assumption that there are interculturally
typical "basic" emotions which correlate unambigu-
ously with specific physical reactions. Musicians in
particular have a tremendous variety of expression
so that such lexica must be expanded continually
(see also Poggi 2006).

A further popular procedure for identifying physically
expressed emotions in communication processes is
conversation analysis, where the physical forms of

! This highly problematic claim to universality will be
discussed in more detail later.
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communication are analysed in correspondence to
the respective linguistic message, in order to form
an idea of the meaning of non-verbal signs (see
André et al. 2005). Such analyses are usually based
on a wide range of video recordings: consultations,
sales talks, educational communications, artists'
performances, politicians' speeches, commecials,
television talks etc.

The aim of these conversation analyses is primarily
to identify communicative gestures to which specific
meanings are attributed, as well as specific, recur-
ring emotions and their physical expression. The aim
is to identify unambiguous correlations between
emotional states, physical forms of expression and
semantic messages.

The following discussion is concerned with the
component of emotionality, whereby facial expre s-
siveness is of particular interest, the factor on which
Pogg (2006) concentrates in her studies.
As already mentioned above, she uses video -
cordings to try to identify unambiguously classifiable
emotions and to relate these to specific facial ex-
pressions.

The result of this research is a complex pattern of
correlations between emotions and physical forms of
expression: Thus, for example, anxiety, panic and
fear are associated with the following facial expres-
sion: open mouth, teeth visible, lips tense, eyes
wide open, eyebrows linear (Poggi 2006).
In contrast, gri ef, depression, and sorrow are asso-
ciated with a different facial expression: corners of
mouth turned down, eyebrows angled inwards and
eyelids lowered. Joy, contentment and desire are
associated with shining eyes, laughing mouth and
slightly raised eyebrows, while anger, aggression,
disgust and rage are correlated with a screwed up
nose, wrinkled forehead, down-turned mouth and
wide open eyes (op cit.).

These decontextualized and generalized attributions
are recorded in tables in which the emotions consid-
ered relevant to communication processes are
associated with specific facial expressions.
Overall it should be noted that these correlations of
mental conditions with specific forms of expression
and behaviour are largely directed towards observ-
able and describable phenomena and that therefore

2 The difficulties associated with such a degree of
de-individualization and decontextualization will be
discussed in greater detail later.
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such tabular attributions mean that the complexity

of subjective feelings and the variety of associated
physiological processes are only taken into account
in a highly reductionist manner .

Development of design guidelines

Tables such as those developed by Poggi are the
basis both for the conception of virtual agents and
the development of robotic faces. These systems
show certain reactions of facial expression in inter-
active situations as they are equipped with pro-
grammes which can analyse the semantic content of
a message at a very basic level. If, for example, one
"speaks" to the ECA "MAX" developed at the Unive-
sity of Bielefeld, it reacts not only verbally but also
by means of facial expression. MAX responds b
insults verbally and with a "sad" facial expression
which corresponds to the classifications described
above. ECAs such as GRETA (Pelachaud et al.
2002), ROBOTA (Dautenhahn et al. 2006), KISMET
(Breazeal 2002) etc. react in a similar manner. They
suggest, especially to the inexpert user, a form of
emotionality on the part of the artificial agent which
is intended to motivate the human user not to end
the "communication" process too soon. Longer-term
empirical studies are necessary to show how these
effects should be evaluated and whether the con-
structors' hopes will be fulfilled in the long term.

For the time being the expressiveness of such
agents can be summarised as follows: The "emo-
tionality" of virtual agents is expressed in extremely
reduced “facial expresssions" which are limited to
observable behaviour and obviously do not corre-
spond to an emotional level of experience. Robots
and virtual agents neither experience the feelings
that their expressions transport in a reduced form,
nor do their feel the physiological reactions that
frequently correspond to such emotions (racing
heart, rise in blood pressure, breathlessness, relaxa-
tion). This is particularly apparent in their expre s-
sionless mechanical voices and empty eyes, both
symbols of a  non-existent personality”.
This obvious deficit justifies questioning the point of
such "emotionalization" of agents. If, as is the case
with most researchers in this field, one does not
have extravagant expectations and does not assume

% |f such aspects are referred to at all, which is not
usually the case.

* The relevance of voice and eyes as a sign of
personality will be discussed later.

Barbara Becker :
Social Robots 1 Emotional Agents:

Some Remarks on Naturalizing Man -Machine Interaction

that artificial systems can have a form of emotional-
ity comparable with that among humans, then the
emotional reaction of the agents remains a mere
surface effect which is easily seen through. There-
fore the following discussion is not concerned with
whether robots or virtual agents will at some stage
actually have emotions or whether their embod i-
ment corresponds to the complex human body or
ever will do so. Instead, the question is how social
practice changes, i.e. how people deal with such
agents that suggest emotionality and embodiment.
The first empirical findings are already available
(Axelsson 2002, Ball/Breese 2000, Dauten-
hahn/Woods 2006), although these must be con-
tinually added to as the findings will continue to
change in step with very rapid technological devel-
opment. Therefore the following observations re-
main provisional.

Sense or nonsense of the
development of emotional
embodied agents

Let us return to the initial motivation of the r e-
searchers in this field: Firstly, there is the attempt to
make communication between man and artefact
"more natural”; secondly there is the hope that the
personalization and emotionalization of these artifi-
cial agents will enable the flow of communication to
be maintained for longer, as these agents can be
seen as "trustworthy" interaction partners (Churchill
2000), (Pelachaud/Poggi 2002), (Woods 2006).

In the following | would like to discuss a few aspects
which in my opinion should be viewed critically:
the problem of addressability; the modelling and
universalization of emotionality; the concept of
communication between man and machine.

Addressing the communication partner

An important and plausible reason for such experi-
ments lies in the potential addressability’ of the
respective partner, which is especially relevant in
communication situations where the interaction
partners can communicate via avatars. It is possible
to use avatars to find out quite quickly whether a

® Addressability in the sense that a supposedly
concrete partner exists to whom specific characte-
ristics can be ascribed.
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certain person is in a virtual space and ready to
communicate there. Likewise, an advisory or tutorial
agent can be perceived as a visible and therefore
addressable authority which can possibly better
cushion possible frustration when dealing with
information and training systems than an unidentif i-
able partner.

Studies of communication processes in chats con-
paring purely text-based chats and those using
avatar technology showed that the presence of
persons in the shared communication fora could be
established faster by using avatars, so that inter-
rupted communication processes could easily be
taken up again (Becker/Mark 1999). The avatars
made it easier to address the other person, to
localize him in the shared virtual space and to
determine his social position within the entire co m-
munication scenario (see also Schroeder 2002,
Axelsson 2002, Spante 2004, Heldal, 2004).
In a different w ay, studies carried out in the context
of the "Aurora" project (see Dautenhahn et al 2004,

2006) showed that even the simplest robot systems,
equipped with minimal gestures and facial expres-
sions, could encourage autistic children to limited
reactions, imitation and interaction. These children
seemed, insofar as this could be identified, to de-
velop a form of relationship to these robot systems
with their simple facial expressions and gestures, a
relationship which was noticeably less fearful than
their relationships with people. They "interacted"
with these systems which were addressable via their
physical presence, by imitating the robots' simple
movements and following the robots' "gaze". How-
ever, it remains questionable whether this legiti-
mizes using such systems for therapeutic purposes,
as is being considered in the context of the project.

The personalization of robots and avatars, which is
in common particularly observed among children
and is obviously reinforced by even primitive ex-
pressions of feelings (see Cassell 2000, Breazeal
2002, and also Dautenhahn 2004), is highly ambiva-
lent.On the one hand the personalization of avatars
can frequently lead to more rapid initiation of co m-
munication and reinforce the feeling of social in-
volvement (Schroder et al. 2002). On the other
hand, however, "emotionalized" robots or avatars
suggest the existence of an emotional context on
the part of the virtual agent or robot, which is a
pure fiction.

This brings us back to the issue of social practice
(Gamm 2005): How do people, e.g. children, deal
with the artificial agents that give them the impre s-
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sion of having feelings similar to those they have
themselves? The personalization frequently db-
served when dealing with agents is unproblematic
as long as the users can maintain a reflective dis-
tance from such attributions. Nor does this present a
serious conflict for children, as long as the atrtificial
agents have the status of cuddly toys or dolls, to
which a form of personality has always been as-
cribed. Nevertheless, children usually had a clear
perception of the artificiality of these toys. The

future will show whether this changes when the

artefacts show expressive reactions or can move’.
However, once agents with the superficially repro-
duced form of emotionality described above are
used seriously for therapeutic ends or even as
"social caretakers"”, the problem of such attributions
becomes more acute. Even the choice of the term
"social robots" feeds an illusion that can reinforce
the idea of a social practice, according to which
artificial agents are perceived as equal interaction
partners (Blow 2006). Corresponding visions are to
be found, for example, where there are speculations
about new forms of democracy between man and
artefacts or where the agent metaphor is applie d in
an undifferentiated way to people and artefacts

(Suchman 2004). The social and psychological
effects of these new forms of communication, and
projective attributions on the part of the human

users can, however, only be described in speculative
terms at the moment.

The universality of physical expressiveness

The second criticism refers to the modelling of
physical forms of expression, especially of emotional
behaviour. It has already been mentioned above
that the research now taking place in this context is
mostly limited to the observable behavioural level.
Emotions are linked to specific physical reactions,
while the feelings behind these and subjective
experience are scarcely taken into account. If one
examines psychological and physiological research in
the wide field of emotions in this context, three
roughly differentiated research orientations can be
distinguished: theories which concentrate on the
cognitive mental level and examine the sphere of
subjective experience and the conscious percegion
of certain emotions; theories which are limited to
the observation of the physiological manifestations
of emotions (heartbeat, breathing, skin reactions
etc.); theories which are interested in the beha v-

® Long-term research projects are necessary here.
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ioural level and study facial expression, posture,
gestures and actions.

It is apparent that behaviourist research, concen-
trating on behavioural patterns, is the fundamental
basis for the conception of emotionally embodied
agents and robots. However, this involves a not
unproblematic scientific re-orientation. This affects
the entire field of Cognitive Science, whose advan-
tage lays in its very rejection of behaviourism.
Furthermore it corresponds with new trends towards
naturalization, which are especially evident in the
supremacy of genetic engineering and neurosci-
ences.

Apart from these problems, a further difficulty can
be observed: If one looks again at the processes
used to identify and classify emotions, the weakness
of every type of scientific modelling becomes appar-
ent: Observable emotions and apparently associated
behavioural patterns are subject to selective percep-
tion implicit in the observation process: One sees
what one wants to see. This implies that the o b-
served correlations between a certain emotion and
specific, associated behaviours also @&pend on the
viewpoint of the observer and his interests. At-
tempts such as Poggi's (2006) to create lexica for
correlations between emotional states, certain
observable behavioural patterns and physical man-
festations are therefore always confronted with t he
problem of having to critically examine their own
observer's perspective.

Attempts to identify timeless, interculturally relevant

"basic emotions"”, and to associate these with be-
havioural patterns which are equally universally
valid, also come up againg limiting factors when the

complexity and individuality of emotional expre s-
siveness, both on the experienced level and in terms
of behaviour, can scarcely be expressed in abstract
models. The decontextualization and abstraction
intrinsic to modelling become a problem when such
models are used for the conception of virtual agents
or robots which reproduce uniform and stereotyped

patterns of emotionality. Normative processes such
as are to be observed everywhere, are aggravated
by such projects. However, it is to be expected that
the polysemy of emotional expression will produce a
similar variety of attributions of meaning on the part

of human intepreters ”. The wide range of interpret a-

’ This can be seen in the observation of photograph-
ic portraits and their interpretation by different
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tions once again indicates the limits to the modelling
of emotionality, and especially its artifical reproduc-
tion.

In spite of the hope that human communication

partners are capable of individual interpretations
and a critical distance when dealing with these
artefacts®, a certain unease remains. If one calls to
mind the significance of a concrete partner, espe-
cially in the socialization of children, then the simpl i-
fied forms of expression and the "empty" eyes of
artficial agents are more problematic. Processes
corresponding to Lacan's Mirror Stage (Lacan 1973)
whereby the | is constituted in the regard of others,

are apparently evoked here, but do not really take
place. It is less the absence of such "responses" by
other people which is criticized here, but rather the

suggestion that the artificial agent is a genuine
opposite / partner. In this context the attempts at

personalization seem to open up an area of potential
conflicts.

Communication models in visions of future man-
machine interactions

The concept of communication underlying such
attempts need to be examined. It seems as though
most concepts of man-machine interactions still
start with the assumption of a simple transmitter -
receiver model, according to which the message
sent by the transmitter arrives at the receiver e x-
actly as originally intended and is interpreted in
accordance with the transmitter's intentions. In

contrast to this are reciprocal concepts of communi-
cation?, according to which the speaker's intention is
already coloured by the implicit invitation of the

addressee. Furthermore, in these new approaches it
is assumed that the interpretation of the "message"
on the part of its recipients always takes place in the
context of their specific experiences, i.e. it varies
individually and is context-dependent to a marked
degree and only corresponds in a limited way to the
intentions of the "transmitter". %°

viewers as well as in the analysis of attributions of
emotions in communication processes.

8 Such hopes are repeatedly expressed in the con-
text of Cultural Studies, see Hall 1980.

® E.g. as developed by Levinas, Waldenfels and
Bauman.

10 Reference to the approaches of Cultural Studies
(e.g. Hall etc.) is helpful in this context.

43



IRIE

This reciprocity, which can be considered typical of
man-machine interactions, assumes a form of physi-
cality and personality from which virtual agents and
robots are far removed. Voice and eyes as two
essential elements of embodied communication are
paid far too little attention in the current a p-
proaches: Robots' eyes or the "eyes" of a virtual
agent are empty; they reveal the absence of any
type of personality and show that their minimal
emotional expressions do not correspond to an
“inner" life . Reduced to purely superficial effects
and stereotyped, simplified forms of "expression”,
such empty faces do not evoke that form of respo n-
siveness which is typical of man-man communica-
tion. And this is even true in cases where people do
not look at each other.

The same is true of voices: Whenever robots or
virtual agents have a voice, this almost always
seems lifeless. Their dynamics are in accordance
with stereotyped models of the melodics of spoken

language, which do not call forth any response from

their human partner. A feeling of being addressed

can at most be observed at the level of the simple

exchange of information; a sense of being ad-
dressed by a physical partner, which causes sone-
thing in me to respond, be it negat ively or positively,

i.e. which evokes that form of resonance leading to

a reciprocal communication relation, does not occur
(see Waldenfels 1999).

This would not be a problem if potential social

conflicts did not thereby arise. Responsiveness in
communication, which always involves an awareness
of and response to the needs of one's partner as
well as the achievement of one's own intentions, is
insofar of significance in that the concept of respo n-
siveness intimates the element of responsibility. By
implicitly or explicitly sensing the needs of the other
person and reacting to these as a communication
partner in whatever form, one accepts responsibility
for the communicative situation and for the other

person (Bauman 2003). This right of the other

person, communicated largely through eyes and
voice as well as language and gestures (Levinas
1999), is not present in man-machine interaction
and is therefore not repeatedly experienced, which
would be the necessary basis for a corresponding

™ The concept "inner life" suggests a pre-discursive
stable self. This is naturally not the case, as the
inner life referred to here is largely constituted in
the act of interaction with a person's environment
and other people.
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sensitization. The possble social consequences can
at the moment only be described in speculative
terms.

Brief conclusion

How, then, should projects for the construction of

humanoid robots and emotionally embodied agents
be evaluated? Although this type of research is only
beginning, some cautious can be formulated.
The assumption inherent in the concept of the agent
and even more so in that of the autonomous robot,

according to which these artefacts can be conceived
as independent actors and accordingly used, is
highly questionable. Instead, | would argue in

favour of a relational perspective which does not
primarily see virtual agents and robots in the con-
text of their possible similarity to humans and p o-
tential personalization. In my opinion it is of greater

interest to examine the extent to which such art e-
facts are localized in various social networks and
what specific functions they could assume here in
accordance with their abilities (see also Suchman
2004). The anthropomorphization of such agents
(Gamm 2005) would be irrelevant in such a context,
as their abilities would emerge from the agents'

position within the social networks.

In accordance with this viewpoint one could take
leave of the perspective which interprets virtual
agents, ECAs and robots as humanlike interaction
partners. Instead, they could take on specific tasks
within a relational behavioural concept, which would
accord them an empowerment to act which is
limited to these tasks. This would do justice to the
potential of these supposedly "intelligent" artefact s
while allowing for their limitations. In this context,
however, it is doubtful whether there is any point to
the surface simulation of emotionality in robots and
conversational agents or whether it merely encour-
ages fictions which could become problematic.
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Dante Marino and Guglielmo Tamburrini;
Learning Robots and Human Re-
sponsibility

The responsibility ascription problem
for learning robots

In the near future, robots are expected to cooperate

extensively with humans in homes, offices, and
other environments that are specifically designed for
human activities. It is likely that robots have to be

endowed with the capability to learn general rules of
behaviour from experience in order to meet task
assignments in those highly variable environments.
One would like to find in user manuals of learning
robots statements to the effect that the robot is

guaranteed to behave so-and-so if normal opera-
tional conditions are fulfilled. But an epistemological
reflection on computational learning theories and
machine learning methods suggests that program-
mers and manufacturers of learning robots may not
be in the position to predict exactly what these

machines will actually do in their intended operation
environments. Under these circumstances, who is
responsible for damages caused by a learning
robot? This is, in a nutshell, the responsibility ascrip-
tion problem for learning robots.

The present interest for this responsibility ascription
problem is grounded in recent developments of
robotics and artificial intelligence (Al). Sustained
research programmes for bringing robots to operate
in environments that are specifically designed for
humans suggest that moral and legal aspects of the
responsibility ascription problem for learning robots
may soon become practically significant issues.
Moreover, an analysis of this problem bears on the
responsibility ascription problem for learning soft-
ware agents too, insofar as the learning methods
that are applied in robotics are often used in Al to
improve the performance of intelligent softbots.
Finally, an examination of these responsibility as-
cription problems may contribute to shed light on
related applied ethics problems concerning learning
software agents and robots. Problems of delegacy
and trust in multi-agent systems are significant
cases in point, which become more acute when
learning is combined with additional features of
intelligent artificial agents: human subjects may not
be in the position to oversee, predict or react pro p-
erly to the behaviour of artificial agents that are
endowed with forms of autonomy, pro -activity,
reasoning, planning, and learning; robotic and
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software agents can perform complicated planning
and inferencing operations before any human ob-
server is in the position to understand what is going
on; agent autonomy and pro -activity towards human
users may extend as far as to make conjectures
about what a user wants, even when the user
herself does not know or is unable to state her
desires and preferences.

In addition to suggesting the present interest of an

inquiry into the responsibility ascription problem for
learning robots, these observations point to epis-
temic limitations that fuel this particular problem. It

is these limitations that we turn now to discuss.

Machine learning meets the
epistemological problem of induction

The study of machine learning from experience is a
broad and complex enterprise, which is based on a
wide variety of theoretical and experimental ap-
proaches. A major theoretical approach is PAC
(Probably Approximately Correct) learning. Distinc-
tive features of this approach are briefly discussed
here, and compared with more experimentally
oriented approaches to machine learning, i with the
overall aim of isolating epistemic limitations which
contribute to shape the responsibility ascription
problem for learning robots.

PAGlearning is a theoretical framework for the
computational analysis of learning problems which
sets relatively demanding criteria for successful
learning. PAClearning inquiries aim at identifying
classes of learning problems whose correct solutions
can (or alternatively cannot) be approximated with
arbitrarily small error and with arbitrarily high pro b-
ability by some computational agent, when the
agent is allowed to receive as inputs training exam-
ples of the target function that are drawn from

some fixed probability distribution and is allowed to
use Aireasonabl ed a mo u net
sources only (that is, resources that are polyno-
mially bounded in the parameters expressing char-
acteristic features of the learning problem; for a
precise definition of PAGIlearnability, and examples
of functions that are (not) PAC-learnable, see
Mitchell 1997, pp. 203-214).

Does the PAClearning paradigm put robot manufa c-
turers and programmers in the position to certify
that a robot will manifest with some high probability
a behaviour which closely approximates a correct
use of that concept or rule? One should be careful
to note that such certifications may not be fort h-
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coming in cases that are relevant to the responsibil-
ity ascription problem for learning robots, either in

view of negative results (concerning problems that
turn out to be not PAC-learnable) or in view of the

difficulty of imposing the idealized PAC model of
learning on concrete learning problems. Moreover,
one should not fail to observe that these certific a-
tions do not put one in the position to understand or
predict the practical consequences of the (unlikely)
departures of PAGIlearners from their target beha v-
iour.

In connection with the limited applicability of PAC -
learning methods, let us note that various classes of
learning problems which admit a relatively simple
logical formulation are provably not PAC-learnable.
For example, the class of concepts that are ex-
pressible as the disjunction of two conjunctions of
Boolean variables (Pitt and Valiant 1988) is not PAG
learnable. Moreover, the possibility of PAC-learning
several other interesting classes of learning prob-
lems is still an open question. Finally, let us notice
that one may not be in the position to verify bac k-
ground assumptions that are needed to apply the
PAC model of karning to concrete learning prob-
lems. For example, the class of concepts or rules
from which the computational learning system picks
out its learning hypothesis is assumed to contain
arbitrarily close approximations of the target con-
cept or rule. But what is the target function and how
can one identify its approximations, when the lear n-
ing task is to recognize tigers on the basis of a
training set formed by pictures of tigers and non -
tigers? Another assumption of the PAGClearning
model which is often unrealistic is that the training
set always provides noise-free, correct information
(so that misclassifications of, say, tigers and non-
tigers do not occur in the training set).

In connection with the evaluation of the occasional
departures from target behavio ur that a PAC-learner
is allowed to exhibit, one has to notice that the PAC-
learning paradigm does not guarantee that these
unlikely departures from target behaviour will not be
particularly disastrous. Thus, the PAGlearnability of
some concept or rule does not make available
crucial information which is needed to understand
and evaluate contextually the practical conse-
quences of learning robot actions.

PAClearning relieves instructors from the problem
of selecting fAsuitableo

a function can be PAGlearnt from randomly chosen
examples. In contrast with this, the machine lear n-
ing methods for supervised inductive learning that
are applied in many cases of practical interest must

Dante Marino and Guglielmo Tamburrini:
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rely on the background hypothesis that the selected
training and test
examples of the target function. (The ID3 decision
tree learning method is a pertinent case in point;
see Mitchell 1997, ch. 3, for presentation and exte n-
sive analysis of this method.) The success of a
supervised inductive learning process is usually
assessed, when training is completed, by evaluating
system performance on a test set, that is, on a set
of examples that are not contained in the training
set. If the observed performance on the test exa m-
ples is at least as good as it is on the training set,
this result is adduced as evidence that the machine
will approximate well the target function over all
unobserved examples (Mitchell 1997, p. 23). How-
ever, a poor approximation of the target function on
unobserved data cannot be excluded on the basis of
these positive test results, in view of the overfitting
of both training and test data, which is a relatively
common outcome of supervised inductive learning
processes: Overfitting gives rise to sceptical doubts
about the soundness of inductive learning proce-
dures, insofar as a good showing of an inductive
learning algorithm at future outings depends on the
fallible background hypothesis that the data used for
training and test are sufficiently representative of
the learning problem. This is the point where m a-
chine learning meets the epistemological problem of
induction, insofar as the problem of justifying this
background hypothesis about inductive learning
procedures appears to be as difficult as the problem
of justifying the conclusions of inductive inferences
by human learners and scientists (for discussion, see
Tamburrini 2006; for an analysis of early cybernetic
reflections on the use of learning machines, see
Cordeschi and Tamburrini 2005).

! Roughly speaking, a hypothesis /# about some
concept or rule from class His said to overfit the
training set if there is another hypothesis # é H
which does not fit the training set better than A
but performs better than /4 on the whole set of
concept or rule i
cant practical difficulty for decision tree learning

r %np ﬂther I
experimenta study of ID3 involving five different
tasks with noisy, non-d et er mi ni sti &
ting was found to decrease the accuracy of
learned decision trees by 10-25% on most pro b-
l ems. 60 (Mitchell 1997,
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Is there a responsibility gap? resulting consequences i
That means that the agent can be considered
Epistemic limitations concerning knowledge of what responsible only if he knows the particular facts
a learning machine will do in normal operating surrounding his action, and if he is able to freely
situations have been appealed to in order to argue form a decision to act, and to select one of a
for a responsibility gap concerning the conse- suitable set of available alternative actions
quences of learning systems actions. Andreas Ma- based on these facts. (Matthias 2004, p. 175).
thias put forward the following argument (Matthias i
2004): Here the scope of (CR) is overstretched. In general,
the possibility of ascribing responsibility according to
1 Programmers, manufacturers, and users familiar conceptions of justice and right is not jeo p-
may not be in the position to predict what a ardized in situations in which no one can be held
learning robot will do in normal operating morally responsible in view of a lack of control. (CR)
environments, and to select an appropriate is not necessary for responsibility ascriptions, and
course of action on the basis of this predic-  the alleged responsibility gap depending on it con-
tion; cerns moral responsibility ascriptions only. Indeed,
. the epistemological reflections reported in the
f thus, none of them is able to exert full co n-  previous section suggest that the responsibility
trol on the causal chains which originate in ascription problems concerning possible applications
the construction and deployment of a learn-  of machine learning investigations are a recent
ing robot, and may eventually result into a acquisition of a broad and extensively analyzed class
damage for another party; of Jiability problems, where the causal chain leading
1 but a person can be held responsible for ~ t0 & damage is not clearly recognizable, and no one
something only if that person has control is clearly identifiable as blameworthy. Traditional
over it; therefore, one cannot attribute pr o-  concepts of responsibility ascription exist for these
grammers, manufacturers or users respon-  Problems and have been routinely applied in the
sibility for damages caused by learning ma- ~ ©xercise of justice. Accordingly, a shift from moral
chines: responsibility to another - but nonetheless quite
_ _ traditional - concept of responsibility, which has to
I since no one else can be held responsible, be adapted and applied to a newly emerging casu-
one is facinitygag whices pjogntsyiyb  enables one to fbridge
cannot be bridged by traditional concepts of ity gap concerning the actions of learning robots.
responsibility ascri i ono.
Responsibility problems falling under this broad
A distinctive feature of traditional concepts of r e- category concern childrends

sponsibility which, in Ma t t h views give rise to
this responsibility gap
requirementd ( CR) for corr ecpt
tion: a person is responsible for x only if the person
has control over x. Thus, the lack of control by
programmers, manufacturers or users entails that
none of them is responsible for damages resulting
from the actions of learning robots. (CR) is usually
endorsed and used as a premise in arguments for
moral responsibility ascription. (But one should be
careful to note that different interpretations of the
notion of control are possible and prove crucial to
determine t he scope of someo
Matthias claims that (CR) is to be more extensively
applied i indeed, to all situations which call for a
responsibility ascription /n accordance with our
sense of justice.

For a person to be rightly held responsible, that
/s, In accordance with our sense of justice, she
must have control over her behaviour and the

Dante Marino and Guglielmo Tamburrini:
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owners, legal owners of factories for damages

¢agsed by workefs,0dnd @o¥d delerall! €aeB nr o |

Wisich R i@ Bifficultod itlehtify Y¥n a PastiGulad subject

the origin of the causal chain leading to the dama g-
ing event. Parents and tutors who fail to provide

adequate education, care and surveillance are, in
certain circumstances, held responsible for damages
caused by their young, even though there is no
clear causal chain connecting them to the damaging
events. Producers of goods are held responsible on
the basis of even less direct causal connections,
which are aptly summarized in a principle such as

N eudiScommens i incothkhddh. Sthese cases, ex-

pected producer profit is taken to provide an ad e-
quate basis for ascribing responsibility with regard
to safety and health of workers or damages to
consumers and society at large.

In addressing and solving these responsibility ascrip-

tion problems, one does not start from such things
as the existence of a clear causal chain or the
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awareness of and control over the consequences of
actions. The crucial decisions to be made concern
the Jidentification of possible damages, their social
sustainability, and how compensation for these
damages is to be distributed. Epistemological reflec-
tions on machine learning suggest that many learn-
ing robot responsibility ascription problems belong
to this class. And epistemological reflections will also
prove crucial to address the cost-benefit, risk as-
sessment, damage identification, and compensation
problems that are needed to license a sensible use
of learning robots in homes, offices, and other
specifically human habitats.

Responsibility ascription policies:
science, technology, and society

The responsibility ascription problems mentioned
above are aptly classified as retrospective, that is,
concerning past events or outcomes. In view of the
above remarks, retrospective responsibility ascrip-
tions for the actions of learning robots may flow
from some conception of moral agency or from a
legal system or from both of these. But what about

prospective responsibiliies concerning learning
robots? In particular, who are the main actors of the

process by which one introduces into a legal system
suitable rules for ascribing responsibility for the
actions of learning robots? These rules should
enable one to identify possible damages that are
deemed to be socially sustainable, and should
specify criteria according to which compensation for
these damages is to be distributed. Computer scien-
tists, roboticists, and their professional organizations
can play a crucial role in the identification of such
rules and criteria. In addition to acting as whistl e-
blowers, scientists, engineers, and their professional
organizations can provide systematic evaluations of
risks and benefits flowing from specific uses of
learning robots, and may contribute to shape scien-
tific research programmes towards the improvement
of learning methods. However, wider groups of
stakeholders must be involved too. An examination
of issues which transcend purely scientific and
technological discourses is neededto evaluate costs
and benefits of learning robots in society, and to
identify suitable liability and responsibility policies:
For the benefit of whom learning robots are d e-
ployed? Is it possible to guarantee fair access to
these technological resources? b learning robots
create opportunities for the promotion of human

values and rights, such as the right to live a life of
independence and participation in social and cultural
activities? Are specific issues of potential violation of
human rights connected to the use of learning

Dante Mari no and Guglielmo Tamburrini:
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robots? What kind of social conflicts, power rela-
tions, economic and military interests motivate or
are triggered by the production and use of learning
robots? (Capurro et al. 2006)

No responsibility gaps and no conceptual vacua are
to be faced in ascribing responsibility for the action
of learning robots. At the same time, however, one

should not belittle the novelty of this problem and

the difficulty of adapting known liability criteria and

procedures to the newly emerging casuistry. The
fact that this responsibility ascription problem co n-
cerns a very special kind of machines is aptly illus-
trated by its assimilation, in the above discussion, to
responsibility and liability problems concerning
parents and pet owners, that is, problems concem-
ing the consequences of flexible and intelligent
sensorimotor behaviours of biological systems.
Moreover, when learning is combined in a robot with
additional features of intelligent artificial agents -
such as autonomy, pro-activity, reasoning, and
planning - human beings are likely to enter cognitive
interactions with robots that have not been exper i-
enced with any other non-human biological system.
Sustained epistemological reflections will be needed
to explore and address the novel applied ethics
issues that take their origin in these cognitive inte r-
actions.
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C. K. M. Crutzen:
Invisibility and the Meaning of Ambient Intelligence

Abstract:

A vision of future daily life is explored in Ambient Intelligence (Aml). It contains the assumption that intell i-
gent technology should disappear into our environment to bring humans an easy and entertaining life. The

mental, physical, methodical invisibility of Aml will have an effect on the relation between design and u se
activities of both users and designers. Especially the ethics discussions of Aml, privacy, identity and security
are moved into the foreground. However in the process of using Aml, it will go beyond these themes. The

infiltration of Aml will cause the c onstruction of new meanings of privacy, identity and security because the
"visible" acting of people will be preceded, accompanied and followed by the invisible and visible acting of the
Aml technology and their producers.

A gquestion in this paper is: How is it possible to create critical transformative rooms in which doubting will be
possible under the circumstances that autonomous 'intelligent agents' surround humans? Are humans in
danger to become just objects of artificial intelligent conversations? Probably the relation between mental,
physical, methodical invisibility and visibility of Aml could give answers.

Agenda
QUESTIONS . ..ciiiiiiiiie et e rrerees eeeeeeeeieieaeaeaeaaaaeeeiesess eeeeeeeeeeeeteeeeeaeaaeaeeaeaees  ansssssssesenes 53
Interpretation and represen -tation of invisible and visible interaction ..............cccccccccccciiiits 53
(DT [o =T g Lo Tt PSPPSR 54
LAY ] o 11 TR 54
Mental INVISIDIILY ... s ceer e e e e teereereaaaaaaaaaaaaaaaas 54
Methodical INVISIDIILY ........coiiiiiiiii i e e beeesabreeeaenes 56
PRhYSICAI INVISIDIITY ....eeeiiiiiiiiie s s ettt e s eeribeeeaabeeeeaees 57
Deconstruction as a working process between the visible and iNVISIbIE ..........ccccviiiiiiiiiiiies e, 58
3T 11 o O 59
REIADIIILY. ...t et bttt e r bt e e st e e st e e e e aee beeeesatbeeeea et e e abaeeeaaee beeeessireeeeans 60
Author:

Dr. Dipl.-Math. C. K. M. Crutzen
1 Open University of the Netherlands, Computer Science, PGbox 2960, Heerlen, The Netherlands
T ( +31-455762573,* ccr@hwh00000.de,: http://cecile -crutzen.de/
1 Relevant publications:

- Crutzen, C.K.M. (2005): Intelligent Ambience between Heaven and Hell". In: Archibald, J.,
Emms, J., Grundy, F., Payne, J., Turner, |. (Ed.) "The Gender Politics of ICT", Middlesex Unive-
sity Press, p. 29-50. Republished in: Journal of Information, Communication and Ethics in Society
(ICES), Volume 3, Issue 4, Paper 7, http://www.troubador.co.uk/ices/

© by IRIE 1 all rights reserved WWW.i -r-i-e.net 52
ISSN 1614 -1687


http://cecile-crutzen.de/

IRIE

C. K. M. Crutzen:
Invisibility and the Meaning of A m-
bient Intelligence

Questions

With the theme Ambient Intelligence (Aml) industry,
designers and scientists explore a vision of future
daily life - a vision of humans being accompanied
and surrounded by computerised devices, intelligent
interfaces, wireless networking technology and
software agents. These technologies are planned to
be embedded in everyday objects: mobile phones,
cars, roads, furniture, doors, walls, household tools,
animals, clothes and even food. Computing re-
sources and computing services will be present
anywhere and interconnected anytime.

The characteristics of Aml in many promotional
publications are that smart objects will make our
whole lives relaxed and enjoyable (Philips Research
2003). Aml will be ‘"capable of meeting needs’,
anticipating and responding intelligently to spoken
or gestured wishes and desires without conscious
mediation, and even these could result in systems
that are capable of engaging in an ‘intelligent
dialogue” (Punie 2003, p.5).

What underlies the assumption that Ambient Intell i-
gence, by disappearing into our environment, will
bring humans both an easy and entertaining life? Is
it true that by pushing computers into the bac k-
ground, embodied virtuality will make individuals
more aware of the people on the other ends of their

computer links (Weiser 1991)? Are users permitted
to doubt the ready-made acting of the artificial
intelligent products within a forced success? Belongs
doubting to the attitude of the makers? Is doubt

possible if the makers produce invisibilities for the
users?

Discussing the activities "design" and "use" and how
they are related to the invisible and visible aspects
of Aml technology could lead to the discovery and
articulation of the meaning of diversity in the di s-
courses of Aml: diversity in design, in use and in the
interaction between design and use; between the
invisible and the visible.

© by IRIE i all rights reserved
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Interpretation and represen-tation
of invisible and visible interaction

Interaction between humans and artificial actors is a
mutual presentation of actions. Worlds of possible
interaction can be constructed by repeated mutual
presentation and interpretation. The presentation of
actions arranges a meaning construction process
between the involved actors. Human actors can
experience other actors as "actable" if these actors
present themselves in a way, which is interpretable
out of their own experiences. That does not mean
that this is the intended interpretation because each

actor has an own individual horizon of experiences,
expectations and concern. When humans act, they
interpret also the results of their action and the

actions of others. Not only the actual be haviour but
also the actions, which are not executed in the
interaction; actions in deficient mode (Figal 2000,

p.81, p.144), are presentable and interpretable
because these absent actions influence the interpre-
tation process.” Artificial actors interpret the pre-
sented acting through their imbedded models and
the data input they can get. Humans are actable for

artificial actors if the designers have foreseen the
actual actions of humans.

Interaction worlds are not without conflict. There
are a lot of encoding and decoding processes going
on in the course of time because human and artif i-
cial actors are historically involved in different inte r-
action worlds. Translations and replacements of
artificial devices do not need to fit smoothly into the
world in which they are made ready for. A closed
readiness is an ideal, which is not feasible because
in the interaction situation the acting itself is ad -hoc
and therefore cannot be predicted.

According to Jacques Derrida the meaning of what is
represented depends on and is influenced in the
process of representation by that, what is not repr e-
sented. Each representation is in that concept
always one pole of a duality where the "not repr e-
sented" is the other pole. Although there is an
absence of the other pole in form and structure of
the representation, the absentee is always present
by means of the binary opposition.

! Stuart Hall calls this discourses "meaningful” if
actors can interpret the executed acting (Hall
1980).

2 The absent acting is often the interaction, which
causes doubts. It is in conflict with expectations.
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Design and use

Design and use are often opposites, activities in
different worlds: a world of makers, and a world of

users and consumers, with the products as the
exclusive links between these worlds. Design is
practised as making a product for a remote world,

whose interactions can be modelled from a distance
and without being experienced. Making ready-made
acting is seen as new and innovative whether or not
the process of the making is a routine process of
applying obvious methods and routines. The prod-
ucts as the carriers of the designer's expectations
and experiences could conflict in the world of users
if the ready-made acting of these products is not
related to the expectations and experiences of the
users. The physical invisible part of Aml technology
could make this kind of products not actable, b e-
cause the users cannot give their own interpretation
of the full range of ready -made actions of these
products.

Also the symbolic meaning of design and use estab-
lish their opposition: design is active and virtuous
and use is passive and not creative. Designers see
themselves and are seen as makers of a better
future and working in a straightforward line of
progress, following the ideal of making products that
cause no disturbances for and fit completely within
the expectations of the users. Good design is de-
fined as making a product for users that should not
create disharmony or doubt in the life of the users.
The concept of user friendliness is based on this
notion of non -problematic interaction and security of
interaction in Aml-technology.

Usercentredness is set equal to nonactivity of the
user and activity of the technology . .. which means
technology that can think on its own and react to
(or possibly even predict) individual needs so people
dondét have
Report 2002). Designers create an artificial play in
which they have given the active and leading role to

the artificial subjects. Users are ready-made sources
of data for the technology in their environment. By

interpreting usercentredness in this way, the active
explicit participation of users is lost. In architectural

concepts for Aml, for instance from (Piva et al.
2005), the user is reduced to an observable object
placed in a feedback loop that, in the opinion of the

designers, converges to an optimal intelligent envi-
ronment with an action/communication oriented

smart space function in order to influence the user.

Aml reinforces the design and use dualism because
the design of Ambient Intelligence is such that the

C. K. M. Crutzen:
Invisibility and the Meaning of Ambient Intelligence

use will be fixed to prevent in the interaction b e-
tween artificial devices unpredictable conflicts of
values and not solvable situations. Although know-
ing that use and design are interpreted oppositional
includes at the same time that they are intertwined

and basically interactive. In a reconstruction of the

meaning of design it means involvement in the
meaning construction process; design is a projection
into the future and making use of past experiences.

Using technologies by humans is always designing
how to use the ready-made actions of the interac-
tion environment. This use-design interaction is
situated and person and culture depended.

Design and use is a dialogic play between the men-
tal, methodical and physical invisibilities and visibili-
ties, which preconstitute our representations and
the interpretations of the acting of other human and

artificial players in the interaction itself. Invisible and

visible representations and interpretations of actions
will influence the way human actors will and can act
in the future. An off/on switch for this technology

will not be the appropriate instrument to make the

invisible visible again or visa versa. It will cause an
irritating flickering and more likely stabilise the
invisible and visible as excluding positions.

Invisibility

The word "invisibility" represents everything, which
humans cannot or can only partly perceive by their
senses: hearing, seeing, touching, smelling and
tasting. Not perceiving means that critical thinking
about the processes around us is obstructed. The
interactivity of technology design and use is handi-
capped, because humans have to create their own
work-arounds. The invisible should therefore have
the possibility to be visible again. Invisibility could
mean that people will not perceive enough triggers

t o (Phiips Bustaimability s efor /ciitical thinking on the offered ready -made

acting. The implemented data procedures and the
used sensors predestine the visibility of artificial
actors. The visibility of artificial actors is limited
within the technical constraints of the construction.
Their invisibility is unlimited.

Mental invisibility

Domesticated artificial products are taken for
granted, when they are thought of as a natural part
of our daily life, when they become a part of our
routines (Punie 2003, p.64). In our interactions with
things, tools and technologies they become obvious.
Their evident and continuous availability causes
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their disappearance in the complexity of our envi-
ronment. In repeated presentations and interpret a-
tions of artificial products human actors develop a
mental invisibility towards the artificial actors and its
ready-made acting. Humans integrate the ready-
made technological acting in their routine acting and
accept this without reflection. They are thrown
forward into their own pre -understandings in every
act of interpretation and representation, and into
the pre-understandings the artefacts are accompa-
nied with, constructed in experiences of a lot of
other actors.

Mental invisibility is the outcome of an integration

process on the part of human actors and is a pre-
condition for the stabilisation of use and the dome s-
tication of the technology. Weiser sees this disap-
pearance as the ideal quality of “most profound
technologies. ... They weave themselves into the
fabric of everyday life until they are indistinguishable

from it.” (Weiser 1991). Dewey called these unre-
flective responses and actions "fixed habits”, ‘rou-
tines": "They have a fixed hold upon us, instead of
our having a free hold upon things. ... Habits are

reduced to routine ways of acting, or degenerated
into ways of action to which we are enslaved just in

the degree in which intelligence is disconnected
from them. ... Such routines put an end to the
flexibility of acting of the individual.” (Dewey 1916,
chapter 4: Education as Growth).

Routines are frozen habits of actors. They are
executed without thinking and arise by repeated and
established acting, which could be forced by the
regulations and frames of the interaction worlds or
by humans themselves by not doubting and ques-
tioning their own interpretations and representations
and those of other actors. Routine acting with an
ICT-tool means intractability; the technical is not
present anymore. The critical attitude has been lost
in the ongoing experiences with the tool; the mea n-
ing of it is frozen and not questioned anymore. It
could hardly make a contribution to doubting an y-
more and eventually transforming the interaction
pattern of the hu man actor. Mental invisibility limits
our interactivity with other human and artificial
actors. It freezes the interaction patron with the
specific tool, but also the meaning to other available
objects in our environment and the interaction
humans could be involved in.

Under the aspect of "use" as an integration of
ready-made technological actions in human activity,
based on experiences, humans are always in a
process of gaining a certain status of mental invisi-
bility. This status has a risk, to be frozen i n a frame;
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in a limited scale of possible actions in specific
situations.

Although if human behaviour could not be based
partially on individual or collective routine and
habits, then life became no longer liveable. Human
actors would be forced at each moment to decide
about everything. Faced with the amount and
complexity of those decisions they would not be
able to act anymore. Humans would place them-
selves in a complete isolation and conflict, where
they cannot accept and adapt even the most obvi-
ous interpretations and representations of other
human actors. They would be in the stress of con-
stantly redesigning their environment. “/magine
breaking down the distinction between the produ c-
ers and the consumers of knowledge: we all come
to learn what we all ne ed to know. Clearly such an
ideal is unworkable in those terms as soon as we
need to know more than the barest basics about the
world and ourselves. It [s impossible that we could
all come to learn for ourselves what we would have
to know for our cars to r un, our bread to be baked,
our llinesses to be cured, our roofs to keep the rain
out, our currency to be stable, and our airplanes to
fly.” (Scheman 1993, p.208).

According to Heidegger reliability® and usability are
connected, they could not exist without each other.
But he also noticed that tools are used up and
weared down. They become "normal® i mental
invisible (Heidegger 1926, S. 28). Reliability can be
preserved, if the interpretation and representation
of acting in an interaction world contains nego tiation
that is possible between actors. It can develop only
if human and artificial actors can act in a critical
transformative room*, where mutual actability can
develop. By means of acting, future mutual acting
should be negotiable. Although there will always
exist a throwness, from which the individual actor

Heidegger called this kind of reliability "VerlaRlich-
keit". He used it with two meanings: leavable and
trustworthy (reliable ) (Heidegger 1936, p.28-29).
The presence of all diversities of use between
these extremes makes a tool reliable and the use
of it situated. See also (Capurro 1988) (Inwood
1999, p.210-211).

4 Critical transformative rooms are characterized as

those interaction worlds, where actions of que s-
tioning and doubt are present, which have the
potential to change habits and routines, where the
"change of change" has a differentiated potential
(Crutzen 2003, Crutzen 2006a, Crutzen 2006b).
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can not extract itself and, very often, does not want

to, because all actors are exposed in this room to
themselves and other actors. Within interaction,

reliability can remain "visible" only if the process of
repeated and established acting can be interrupted.
The mutual presentation and interpreting of actions

should not be a smooth process. Meaning should be
constructed by the possibility of doubt again and

again in the interaction itself. The decision, how the
interaction is interpreted and which actions are

presented, belongs into the area of the design, to

the realisation of possible behaviour. According to
Heidegger that design belongs substantially to the
throwness of being. Designing does not have to do
anything with behaviour according an invented plan.

Beings have always designed themselves by their
own experiences and will always be "creative".
Beings understand themselves always from possibil-
ties (Heidegger 1926, p.145-146).

Mental invisibility is not only negative. In our daily
life a lot of things and tools are mental invisible.
Humans need to have a lot of obviousness in their
living world to handle daily life. In that precise way
we love our tools, because adaptation was accom-
panied with putting in a lot of effort to make it work.
Humans have to do that adaptation. According to
Saffo there is scarcity of good tools that can adjust
themselves to the users. It is the transformative
process of the users "fo adapt all but the most
awkward of gizmos" (Saffo 1996, p.64). According
to Beyer and Holtzblatt people are adaptable and
resourceful creatures 7 they invent a thousand
work-arounds and quick fixes to problems, and then
forget that they invented the work -around. The
details of everyday work become second nature and
invisible. "The users cannot say what they really do
because it Is unconsciousi they do not reflect on it
and cannot describe it." (Beyer 1993). Emergency
situations with an i
psychological welltbeing could imply " that a service
or tool that assists people should be easy for the
person to use, should not require much thinking or
complicated actions, and should be easily and
readily accessiblé (Kostakos 2004).

But humans are not always in emergency situations.
Domestication of Aml technology and its social
embedding without questioning is already easily
forced by jumping on the bandwagon of some
fundamental fears, individual or collective, such as
the present loss of security and safety because of
terrorism. Mental invisibility can be seen as precon-
dition for acceptance, the stabilisation of use and
the domestication of technology but it should not be
a final fixed state of the human actors in a comm u-
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nity. According to Punie the domestication of tech-
nology goes not necessarily harmonious, linear or
complete. It is always " a struggle between the user
and technology, where the user aims to tame, gain
control, shape or ascribe meaning to the technologi-
cal artefact. It is not a sign of resistance to a sp e-
cific technology but rather of an active acceptance
process" (Punie 2003). If doubt is a necessary
precondition for changing the pattern of interaction

itself then we should think about how to provoke

doubt-creating situations® that lead to some reflec-
tion on changing the meaning of "leavability" of our

technical intelligent environments.

Methodical invisibility

The assumptions of the makers are embedded at
forehand in the ready-made acting of the artificial
product. The interpretation and representation wo rk
has been done partly before the product is ready-
made and the actions of the artificial actor take
place. The way an artificial actor can interpret and
represent, depends not only on the activity from the
user but also on the ready-made acting, which is
constructed. In software and hardware products the
fear for doubt (in the meaning of insecurity) is
imbedded and transferred into the interaction worlds
where they are part of. The most dominant ideas in
software engineering are the production of unamb i-
guous software with mastered complexity. Based on
these same ideas of controlling complexity and
reducing ambiguity within software, software eng i-
neers master the complexity and ambiguity of the
real world. Abstraction activities, a fundament of
most modelling methods, such as generalisation,
classification, specialisation, division and separation,
are seen as unavoidable to project dynamic world
processes into ready-to-hand modelling structures
and producineq read-made acting. .
on peopl esod ghy3|cal a

® Heidegger gives several examples of how doubt
can appear and the obvious "ready-to-hand" tools
will be "present-at-hand" again: when a tool does
not function as expected, when the familiar tool is
not available, and when the tool is blocking the
intended goal. In this last case the tool is obst i-
nate, it does not loose its readiness, but in the
interaction itself we change its meaning. For a
definition of "present at hand" and "ready to
hand" see (Heidegger 1926, 8§15, §16),
"http://www.lancs.ac.uk/depts/philosophy/awaym
ave/405/glossary.htm" [2nd April 2005] and
(Svanaes 1999, p. 45-46) (Dourish 1999, p.12)
(Dourish 2001, p.106-110) (Crutzen 2003).
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ICT professionals are mostly not designing but using
established methods and theories. They focus on
security, non-ambiguity and are afraid of the com-
plex and the unpredictable. This methodical invisibil-
ity of the representation of ready -made interaction
is based on the planned cooperation between soft-

ware and hardware. It could close the design op-
tions of users; design activities in the frame of the

pregiven understanding. By the use of expert lan-
guages and methods within the closed interaction

world of makers, the dominance of design over use,
is established. This dominance discloses and mostly
prevents the act of discovery of the users by the

designer® and acts of discovery on the part of the

users. Design is focused on generalised and clas
fied users. Users are turned into resources that can
be used by makers in the process of making IT-
products. Users do not have room for starting their

own designing processes. Those who do not fit in
regimen classes are seen as dissidents.

Although pregiven meanings of designers are not
the final meanings. These methodical invisibilities
have on the contrary the potential to create doubt

and this could be the starting process of changing
the meaning of the ready-made interaction. Users
are the experts to escape out of rigid planned
interaction; they d etermine usability in their intera c-
tion world. In that way methodical invisibility can be

lead to " playful exploration and engagement' (Sen-
gers, 2005).’

However is this change of meaning still possible?
Users are getting in a phase where they are afraid
of changing their habits because this could disturb
the surrounding pre-planned so called intelligent
acting. Our society is forcing us using specific tools,
because a lot of other tools have disappeared; they
did not fit in the digital lifestyle of our soci ety. Are
we still allowed to have doubt and is doubt not

® Steve Woolgar tells us about the opinion on users
of a company which develops a PC: "The user's
character, capacity and possible future actions are
structured and defined in relation to the machine.
... This never guarantees that some users will not
find unexpected and uninvited uses for the ma-
chine. But such behavior will be categorized as
bizarre, foreign, perhaps typical of mere users."
(Woolgar 1991, p.89).

" In sociology studies of technology there are given
a lot of examples, which proves that users escape
from the pregiven meaning of technological pro d-
ucts, e.g. (Oudshoorn 2003).
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becoming the intruder, which hinders us to exploit
the opportunities, which are not intended by the
designers. It is still true that tools challenge us to
interact with our environments; challenging us to
exploit opportunities? Are we still in the position to
create an interactive environment if we are not
skilled computer scientists?

These questions indicate, that it is getting more and
more impossible to overcome the methodical invisi-
bility, imbedded in the tools, and create interactive
solutions that are technically possible (Svanees,
p.15). This methodical invisibility shapes and limits
the interaction spaces in which users can design and
irrevocable will make solutions unimaginable in spite
of the makeability of it. This is even more true as
this methodical invisibility is a mental invisibility on
behalf of the makers of artificial products. The
makers are frozen in the structures of modelling
methods that are embedded in their software deve I-
oping tools.

Physical Invisibility

Many distributed devices are hidden in our environ-
ment. A continuous process of miniaturisation of
mechatronic systems and components will it make
impossible to recognize them. Not feeling their
presence, not seeing their full (inter-)action options,
but only some designer-intended fractional output,
makes it impossible to understand the complete
arsenal of their possible representations. The em-
bedding of Ambient Intelligence in daily aesthetical
objects or in the trusted normal house infrastructure
is like a wolf in sheep's clothing, pretending that this
technology is harmless. Aml creates an invisible and
comprehensive surveillance network, covering an
unprecedented part of our public and private envi-
ronment which activities are physical invisible: “The
old sayings that the walls have ears' and 'if these
walls could talk' have become the disturbing reality.
The world is filled with all-knowing, all-reporting
things." (Bohn 2001, Lucky 1999). According to
Schmidt, the relationship to computer systems will
change from "explicit interaction that requires
always a kind of dialog between the user and a
particul ar system or
tion.” (Schmidt 2004, p.162, p.166).

Implicit interaction is not a symmetrical dia log.
Currently we can still avoid and leave this implicit
technical environment. However the growing accep-
tance of not sensible intelligence is a process of a
collective force that is mostly independent of our
free will. Physical disappearance of computers
results in our whole surrounding being a potential

57

comput er



IRIE

computer interface. Our physical body representa-
tions and movements might be unconsciously the
cause of actions and interactions in our technologi-
cal environment. Technology resides in the periph-
ery of our attention; actors continuously whispering
in our background, observing our daily behaviour.
People become the objects of the ongoing conversa-
tions of artificial agents that are providing us with
services, without demanding a conscious effort on
our behalf or without involving us in their interacti v-
ities.® The assumption that physical invisibility will
irrevocable lead to mental invisibility is a stubborn
misunderstanding. Not seeing this technology could
be counterproductive; humans could get used to the
effects of physical invisible technology, but at the
moment the tool acts outside the range of our
expectations, it then will just frighten us because we
cannot control it.

Petersen thinks that the technology should reveal at
least what the system has to offer in order to mot i-
vate users to relate the possibilities of the technol-
ogy to their actual needs, dreams and wishes. " For
this purpose, domestic technologies should be
remarkable rather than unremarkable.” (Petersen
2004, p.1446). However on the other hand the
acceptance of physical invisibility is mostly the
outcome of a long process of little changes; the
changes have become mentally invisible. Through
the many interactions with actable technology rules
and structures have arisen under the influence of
the automation, without interpreting these stru c-
tures and rules as a product of automation any-
more. Ina Wagner calls this disembedding; space is
separated from place and social relations, lifted out
from local contexts. Social interaction is transformed
into systemic relations. The involvement of artificial
tools implies that the individual and collective inte r-
actions are dissociated from what can be “communi-
cated, clarified and negotiable” (Wagner 1994, p.24-
26). In our trust building towards tools we are
forced to interact with unknown human and artificial
actors. Physical invisibility is the alibi for the accep-
tance of mental and methodical invisibility. Doubt
can only arise if humans can build instruments of
vision.

8 Hallnas calls this "calm technology" (Hallnds 2001,
p.202-203)
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Deconstruction as a working
process between the visible and
invisible

Using and designing is a working process of human
actors, makers and users. According to Susan Leigh
Star "Work is the link between the visible and the
invisible. Visibles are not automatically organized in
pregiven abstractions. Someone does the ordering,
someone living in a visible world.” In her opinion it
is not always necessary to "restore the visible". By
not forgetting the work you can always make the
invisibles visible again (Star 1991). Restoring the
past is in most cases of technology adaptation
impossible. Not every working process, its represen-
tation or conception has the property of reversibility.
So remembering the working process could be a
base for creating doubt in most cases. Narratives of
the designing and producing process can give users
insights in the decisions and the rational of these
decisions. A deconstructive analysing of our past
‘calls us to the act of remembering, wonder, and
praise, and in that to a remembering relation to
what we have forgotten rather than to the descri p-
tions of what we have forgotten calls us at least to
remember our forgetting” (Faulconer 1998).

Oppositions such as "desigrnruse" and "invisible-
visible" and their connection, can function as
sources of remembering. They are constructed as a
weave of differences and distances, traceable
throughout the discourse of our experiences with
technology. By examining the seams, gaps and
contradictions it is possible to disclose their hidden
meaning. It uncovers the obvious meaning constru c-
tion in our acting and how it has been established.
Identifying the positive valued term, reversing and

displacing the dependent term from its negative
position could create a dialogue between the terms
in which the difference within the term and the

differences between the terms are valued again. It
keeps the interaction between opposites in play
(Coyne 1995, p.104).

Deconstruction could lead to a revaluation of diffe r-
ences. Coyne says that difference reveals further
difference; it facilitates a ‘“limitless discovery” in
contrast of the identification of sameness that closes
off discussion (Coyne 1995, p.195). Giving more
appreciation to the differences of phenomena in
methods for design and modelling could be a source
for finding balanced methods. According to Such-
man the appreciation of difference itself can become
a source of solidarity and agenda for social change
(Suchman 1991). Bansler and Bgdker discovered,
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how system experienced designers handle modelling
methods. Instead of following the rules and the

procedures of the method in extension they only
select a limited part of these formalisms in their
modelling activities. They adapt these at their own
objectives and incorporate these in their own design
methods (Bansler 1993, p.189). According to Wak-
kary design methods will never be able to present
the complexity and situatedness of interaction. He
recommends that design methods should dynami-
cally interact with changing contexts (Wakkary
2005, p.76). This claim needs a technical environ-
ment in which the consumers of products can con-
struct their own meaning by changing the structure,

the form and the functionality of the technology.

A promising architectural approach is the concept of
a "gadget world”. People configure use and aggre-
gate complex collections of interacting artefacts.
The everyday environment is a collection of objects
with which people can associate in ad-hoc dynamic
ways. In this approach more complex artefact
behaviour can emerge from interactions among
more elementary artefacts. According to Mavrom-
mati this approach can scale both “wpwards” (to-
wards the assembly of more complex objects, i.e.
from objects to rooms, up to buildings, cities and so
on) and "downwards" (towards the decomposition
of given gadgets into smaller parts, i.e. towards t he
concept of "smart dust”). In taking this approach
people are active shapers of their environment, not
simple consumers of technology (Mavrommati
2002).

Schmidt argues for the possibility of choice between
implicit and explicit interfacing: “7The human actor
should know ... why the system has reacted as it
reacted."” (Schmidt 2004). We need more technol-
ogy, which actively promotes moments of reflection
and mental rest in a more and more rapidly chang-
ing environment, as opposition to the calm techno |-
ogy, which fits without conflicts to our environment.
Hallnas calls it "slow technology', which gives hu-
mans the opportunity to learn how it works, to
understand why it works, the way it works, to apply
it, to see what it is, to find out the consequences of
using it (Hallnds 2001, p.202-203).

Doubt

Enabling doubt is a pretentious and delicate action.
It could lead to the desperation of a continuous
process of doubting. Doubting as a fixed routine will
create a frozenness of not acting. Continuous doubt-
ing will lead to "obstinate" tools that will become an
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obstacle to actability. Creating and supporting
critical transformative environments is balancing in
the actual interaction between the frozenness of the
established acting and the frozenness facing too
much insecurity. The implementation of the possibil-
ity of doubt into
incompetence, prejudice and uncertainnessi repre-
sented as a fear for differences i has made the
room for actability smaller and smaller during the
last decades. User interaction, fenced in between
forced routine and despair is shrunken to only an
on-off switch. Even the option to use this switch
could be ruled out by the very infiltration of intell i-
gent technology in our daily environment.

And if we remain competent to control our private

lives, who will be in control of the artificial products

in public spaces? Who will have the power to switch
a button there? In promoting the goodness and

godliness of Aml, Computer Science and industry
have not abandoned their overvaluation of objecti v-
ity, hierarchical structures and predetermined ac-
tions; values which ignore the beauty of ambiguity

and spontaneous action and the claims for choosing
and coupling our own support tools. They have only
veiled it. Is Aml not a repetition of the old artificial

intelligence dream of creating human-like machines?
The differences between the human and the artif i-
cial are made invisible in many papers by writing
only of actors or agents and not making it clear if it

is an artificial agent that is meant, or a human actor,

or an embedded model of a human actor. Artificial

agents are constructed and made to appear as if
they have emotions and empathy.

In the process of a critical domestication of Aml
technology, users should feel not only the comfort
of being permanently cared for, but also the pain of
giving away intimacy. We should feel that danger,
but in feeling it should not be clueless. The critical
transformative room that stands between the co n-
sumer and Aml should include a diversity of options
to influence the behaviour, use and design of the
technology. The on-off switch is only one end of a
rich spectrum of intervention tools. Designers and
researchers feel this pain, too, but they compensate
for this by the hard to beat satis faction of building a
technology. The core of their attraction to this lies in
"I can make it", "It is possible" and "It works". It is
the technically possible and makeable that always
gets the upper hand. Who wants to belong to the
non-designers? (Sloterdjk 2001, p. 357).
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Reliability

Ethical aspects of technology are always person
dependent, culture-dependent and situation-
dependent (Friedewald 2006). People, culture and
situations will change under the influence of Aml
technology. In that process the meaning of privacy
and security will change, too. Within the ethics
discussions of Aml, privacy, identity and security are
moved into the foreground. Valuable themes; be-
cause in every computer application privacy and
security are in danger to be violated. How ever in the
process of using Aml, it will go beyond these
themes. If the infiltration of Aml in our daily live will
continue then the relation between humans and ICT
will change drastically.

New meanings of privacy, identity and security will

be constructed because the "visible" acting of peo-
ple will be preceded, accompanied and followed with
the invisible and visible acting of the Aml technology

and their producers: " /n an online mode, the user is
(sometimes) conscious of the need to make a delib-
erate decision with regard to appropriate levels of
privacy and security. Such will not necessarily (or
even likely) be the case in the instance of Ambient
Intelligence. Indeed, an individual may not even be

aware that he is in a space embedded with Aml.

While there are important differences between the
cyber world accessed via the fingertips and the
hands-free Aml world, some of the work done with

regard to online privacy, security, identity, etc. will

also be relevant to Aml researchers, regulatory
authorities and policy-makers." (Friedewald 2006,
p.178, p.226).

The goal of Aml designers and industry is giving
people comfort and harmony, solving the problems
in their daily live. Success and goodness of Aml, not
the failure, will be the danger of technology (Jonas
1987, p.44). The benefits of this technology will
force for instance privacy in the background of
people. It is for people not pleasant, to control
always the own personal data flow. It will diminish
the feeling of comfort that Aml is supposed to
deliver. Aml could blow up the fragile balance
between privacy and security; become an opposition
in which security will blocking out privacy. People
will lose their ability to handle the world without
digital surrogates of themselves constructed in an
ongoing inexorable process of demanding precond-
tions for acting, embedded in a network of artificial
agents who will mediate our interactions.

According to Marx not only physical borders such as
walls and clothing will lose their function of separ a-
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tion but also social, spatial, temporal and cultural
borders will disappear and will be replaced by intel-
ligent and autonomous input and output devices.
Our environment will lose its otherness and as a
whole will tend to become almost entirely "us"
rather than the "other" (Boh n 2001, Marx 2001,
Araya 1995). We will allow artificial agents to unde r-
stand us with their built -in classifications and sepa-
rations. In that process we could lose the otherness
of ourselves and other humans. The other human
will disappear and humans will only look in a repre-
sentation of their own artificial "face", a shadow of a
generalised us, specialised by their interaction.

The invisibility of the human other will force to use
this partly visible artificial surrogate of ourselves.
Aml could by its attr action of comfort, force us into
a process, where the individuals will converge to
their surrogate self. Where we lose the other as
source for doubting our acting. An interaction pro c-
ess with the Aml technology will absorb people.
According to Cohen the link between " intelligibility
and sensibility” of humans is "the one-for-the-other,
the | suffering for the suffering of the other, of

moral sensibility. ... Computers, in a word, are by
themselves incapable of putting themselves into one
anot her 0 scapablfew€irter-sulbbjaat substitu-
tion, of the caring for one another which is at the

core of ethics, and as such at the root of the very
humanity of the human." (Cohen 2000, p.33).

Can Aml offer users a critical room of diversity
between privacy and security, between the invisible
and the visible? Is it possible to create an awareness
of the Aml designers and consumers that doubt is
necessary to create awareness that the benefits of
Aml will change the meaning of privacy? ".. the big
challenge in a future world of Ambient Intelligence
will be not to harm this diversity, which is at the
core of an open society." (Friedewald 2006, p.126).
Openness can only be a value if the individual and
the society are able to create borders. Doubt is a
necessity for escapng this converging process,
redesigning borders and openings. Aml technology
can only be "reliable" if we could "sense" more how
the invisible is constructed. Constructed in Aml
technology by using and designing our own critical
transformative rooms, in which we can see the
"other human". The Information Society can only be
reliable if it is capable to construct, connect and
nourish these rooms where doubting the promises
of Aml is a habit. Being aware of the redesign of
borders is a necessary act for creating diversity in
interaction rooms & where people and society can
choose how the invisible and visible can interact,
where they can change their status, where the
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invisibility could be deconstructed.
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Abstract:

The following contribution examines the influence of mangas and animes on the social perception and cul-
tural understanding of robots in Japan. Part of it is the narrow interaction between pop culture and Japanese
robotics: Some examples shall serve to illustrate spill-over effects between popular robot stories and the
recent development of robot technologies in Japan. The example of the famous Astro boy comics will be used
to help investigate the ethical conflicts between humans and robots thematised in Japanese mangas. With a
view to ethical problems the stories shall be subsumed under different categorical aspects.
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On the Anticipation of Ethical Co n-
flicts between Humans and Robots

in Japanese Mangas

Japan: Land of Robots

According to the International Federation of Robot-
ics (2005), 356.483 industrial robots were in use in
Japan in the year 2004. Due to different categoris a-
tions, the Japanese figures are not directly compa-
rable to the European and US-American statistics.
And yet the distance to the second greatest robot
user, Germany, speaks for itself: In the Federal
Republic the year 2004 saw only 120,544 industrial
robots, approximately a third of the Japanese num-
ber.

In the development of humanoid robots as well,
Japan has played a leading role for years. The
research activity in this field at the university go
back to the 1970606s. The
Waseda, started the Wabot-Project under the lead-
ership of Ichiro Kato already in 1973. The research
platform, Wabot-2, won fame through a concert
with the Tokyo NHK Symphony Orchestra, in which
the robot played the organ.

In 1985 the car manufacturer, Honda, began the

development of humanoid robots and presented its
first development to the public ten years ago: P1, a
182 cm tall and 210 kg, seemingly monstrous robot.
Four developmental stages later, P4, alias Asimo,
had shrunk to 120 cm and weighed only 43 kg.

Asi mo emphasises Japanbols
opment of humanoid robots through its ubiquity in

the media, and has become a national icon. In
August 2003, the robot accompanied the Japanese
premier, Junichiro Koizumi, on a diplomatic visit to
the Czech Republic.

Asimo represents a prime example in the develop-
ment of so-called personal or partner robots.
These, mostly humanoid robots are to perform a
series of everyday services, and are to be utilised
especially in the care of the elderly and of children
in the near future. The Japanese Robot Association
(2001) hopes that the sale of partner robots may
become a strongly growing market. Numerous
prototypes were presented to the visitors of the
world exhibition 2005 in Aichi, among them, robots
of large industrial corporations, such as Honda,
Toyota, Sony or NEC.

© by IRIE i all rights reserved
ISSN 1614 -1687

With astonishment and alienation, Western media
reported that the Japanese did not feel the aversion
to the fAmechanical
(Faiola 2005; Wagner 2005). Yet even in the Japa-
nese selfperception such write-ups can be found.
For example, Tachibana Takashi, one of the best
known Japanese science journalists, speaks of Japan
as the robot kingdom i robotto okoku (lwao 2003).
The enthusiasm of the general public for robot
exhibitions confirms this. The Japanese Robodex
2003 i an exhibition of entertainment - and service
robots i boasted alone 70,000 visitors.

Mostly economic factors, religious and socio-cultural
dispositions are cited as reasons for the high social
acceptance of robots: the system of lifelong em-
ployment, the cooperation of unions, the high
educational level, and the special situations on the
labour market in times of full employment are listed
as reasons for the successful and extensive intro-
duction of industrial
in the firms in question needed not fear for their
positions, and could often take on more highly
qualified tasks. Therefore, the robots were not seen

@3 competitors {Schoet r1988: 11§8-133) Evanotiey o ,

Shinto idea of all-animation, which can also extend
itself to inanimate objects, as well as a historically
conditioned positive fundamental attitude toward
technology contribute to the acceptance of robots
(Schodt 1988: 198-200).

The long history of robots in Japanese pop culture,
though, is also cited again and again. In 1951
Tetsuwan Atomu was born, a comic figure created
by Osamu Tezuka. His story is set in the year 2003,
and Tetsuwan Atomu i known outside of Japan as
Astro Boy or Mighty Atom 7 is a robot who resem-
Iblesza yrqung oy endhie eutsiden and whe pogsesses
superhuman powers, thanks to the most modern
technology.

Tetsuwan Atomu appeared 18 years in Shonen
Magazine, a comic magazinewhose target audience
is boys between the ages of 10 and 15. In 1963
Astro Boy was broadcast on Japanese television as
the first cartoon series with 193 episodes in all. And
in 2003, on Astro Boyds
birthday was said to be April 7, 2003) new episodes
were produced for Japanese television; and the
Japan Mint announced special coin sets to cam-
memorate his birth.

Comics (mangas) and cartoon films (anime) are
uncommonly more popular in Japan than in Europe
and the USA. In 2002 mangas constituted 38,1% of

all Japanese printed matter (JETRO 2005). Manga
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magazines and books are not only for children and
adolescents, but also for adult readers. Their genres
are as numerous as they are different, and among
them is an entire universe of robot-mangas. Aside
from characters located in the Japanese culture of
cuteness i kawaii 1 like the cat robot, Doraemon,
there have been numerous giant robot stories since
the 19706s. These are us
robots, but rather remote controlled mac hines. A
1981 survey shows that 73 percent of all works at
that time fell into this category (Schodt 1988: 82).

In Japanese selfperception, the part played by
these pop-cultural role models in the general accep-
tance of robots is considerable. Tachibana Takashi
writes: AThanks to Astr
one of the most robot -friendly nations in the world,
and Japanese workers raised few objections to the
introduction of industr.i
(lwao 2003) Satoshi Amagai, president of Sony
subsidiary Entertainment Robot Co., explains the
great success of his products, the dog robot, Aibo
and the humanoid robot, Qrio, also with a reference
to pop culture: fiWe are

always had i through manga and animation 7 a
positve i mage about robots.

Pop Culture and Robot
Technology in Japan

Three examples shall serve to illustrate the spill-over
effects between popular robot stories and the de-
velopment of robot technologies in Japan.

The humanoid robot, HRP-2, which was developed
by the National Institute of Advanced Industrial
Science and Technology together with Kawada
Industries, received its outer form from Yutaka
Izubuchi. l1zubuchi is a manga artist, and is famous
for his work for the cartoon series, Patlabor. L abors,
in this series are giant humanoid robots that fun c-
tion i.a. as police vehicles, and are controlled by
human pilots. The HRP project team gave the ne-
cessity that the appearance of the robot should
make a friendly impression on people as the reason
for their cooperation with lzubuchi (Kaneko 2004).
This seems strange in light of the fact that HRP-2
rather resembles a military war robot. This is only
explicable through the great popularity of mangas
and animes, i.e. the positive image of robots to be
seen in them: they help the main human characters
and usually fight not against people, but against
other machines. At the same time, the form of HRP-

Stefan Krebs:
On the Anticipation of Ethical

Conflicts between Humans and Robots in Japanese Mangas

2, with horn -like protrusions on its helmet ties in to
deeper lying cultural stratum from samurai tradition.

Soya Takagi, chief engineer at Toyota and his team
took their cue from the anime idol, Gundam, in the
development of the robot, | -foot (Wagner 2005).
The Gundam robots are not autonomous robots, but
u adthery fightiegt maghinesu tcontiolietl dby dumam s
pilots, like the Labors. Toyota did not copy the
military appearance of the anime models, though,
but only the conceptional idea of the Gundam

series. Thus, the pilot of I-f o0t sits in the
Achest 0. I n the comi cs, Gund
development of so-called robot suits. These can be
worn as mobile technology, like an exoskeleton, and

o0 aB mtgnded b ingremse thd odily pbwers of ihese
who wear them. I'n real -61ife

3, was developed at the Tsukuba University of
a |ITokyopamd displayed ralbng with h-toot atdhe Expd a c e . 0
2005 (Leis 2006: 40-43).

The Atom Projekt would go yet a step further.
Inspired by the anime series, Tesuwan Atomu, a

| uobat ys t9 he desefpped undér amassiwee publia v e
financing over the next three decades that has the

0 mgnRlephysicabagdoemgtional capabilities of a five-
year-old child. Astro Boy serves as the direct tem-
plate for the formulation of research goals. Mitsua
Kawato, director of the computational neuroscience
laboratories of the Kyoto-based Advanced Telecaon-
munications Research Institute, supports the initi a-
tion of the Atom Project. He compares the ambitious
goals of the program with those of the American
space travel program, Apollo. The Atom Project as a
technological vision is intended to free scientists
from the pressure of applicational demands on
research, and its short-term requirements. Thus, the
question is not posed, why a robot with the capabil i-
ties of a small child ought even to be developed
(The Japan Times 2003).

Even for the self-location and motivation of Japa-
nese engineers and scientists, the robots from the
manga- and anime series seem to play an important
role. Ryoza Kato of Toa University explained his
enthusiasm for the development of humanoid robots

in the Journal of the Robotics Society of Japan thus:
i W are the Mighty Atom Generation, and we were
brought up looking at Atom in comics and anim a-
tion, so it just seemed like it would be a great deal

of fun to create something tt

1988: 83) Minoru Asada, a leading roboticist at

Osaka Univer si t vy, adds: AiAtom aff e«

people. | read the cartoons an watched the TV

program. | became curious to know what human

beings are. I still a mo-. a
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bots.d (Hornyak 2006:
professor of robotics at Waseda University, explains:

AThe machine is a
robot is a friend, basically. So it is easy to use
machines in this

Tetsuwan Atomu and the Difficult
Cohabitation of Humans and
Robots

Starting from the influ ence of robot comics on both
the perception and the development of robots in
Japan, the Tetsuwan Atomu will now be used to
help investigate the ethical conflicts between hu-
mans and robots thematised in Japanese mangas.
Osamu Tezukabds
as the comic takes at
dices and ressentiments vis-a-vis robots. Astro Boy,
on the other hand, pleads for equal rights for robots
and humans and their co-existence in partnership.
The authoros

tween the two cultures 1
(Matthews 2004).

human and machine

Two anomalies of the Astro Boy mangas are espe-
cially noteworthy: On the one hand, Astro Boy lives
in a completely normal human environment; his
parents are also robots, but he goes to school with
other kids. This everydayness facilitates young
readersé access to the
ot her, Astro Boyods
magic sources, in contrast to those of most Ameri-
can superheroes, but from the science and technol-
ogy of the 21st century. This is especially empha-
sised repeatedly through supposedly scientific and
technological explanations and the design of Astro
Boy & s -méckanidalrimner life. The sequel to
this story, The Atom Chronicles, which was con-
ceived especially for adult readers, and appeared
from September 1968 to February 1969 in the daily
newspaper, Sankei Shimbun, takes up this appa-
ently real side of the robot (Patten 2004: 332).

With a view to ethical problems the stories can be
subsumed under three aspects: firstly, conflict
situations that show the robot as an agent acting
autonomously; secondly, those that concern the
human developers and users of robots; and thirdly,
those that have the fundamental cohabitation of
humans and robots as their subject.

Just as the American science fiction author, Isaac

Asimov in his famous robot tales, Tezuka formulated
robot laws, that are intended to guarantee the
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st ont eéxansple,a r
iut s

S

power s

5 4 )conflicafrke c@hhbitgtian of Humans iamd eobats, In

contrast to Asi movosensushr ee | a

fri end lawsfin Tétauwaa Atemu:ii.an thaf sarpbat must nét

injure or harm a human; but also that a robot must

count r y. (ot (edva theo dounteyOnMiheUt permission, or that a

robot shall not change the gender allotted to it
(Schodt 1988: 77).

Like Asimov, Tezuka constiucts moral dilemmata in
which Astro Boy or other robots find themselves
confronted with the choice of following the robot
laws or breaking them in the name of a higher
moral good. E.g. Astro Boy must leave the country
in secret in the cshioreyd (DA 00 OG
in order to save his mentor, Dr. Ochanomizu, from a
criminal. The limits of an all too rigid, rule -based
robot ethic, come to light in the different stories.
Bhusaneitbeo thes differene everyday situations, nor
the bxeeptienalfcasesncanpbe poprdyeddnsa spnple |
program code.

Inasmuch as Astro Boy must override the norms

e x pld ia dridge be o aflaced gpontham, Tezuka reveals the actual focal

conflict in the development of autonomous robots:
autonomy is finally only attainable at the price of
overcoming rigid rules and a central control.

The user- and developer-related conflicts have to do

mostly with the abuse of robots i for example, for

criminal or military purposes. Once again, problems

with robot autonomy come to light: such as when

tolots ireguse toeperfpren ¢hie anmornal orded rgiven h e
taee dryawnu maonts ,f rdasm sbmd he st
Robot on Eartho (2002b). Asid
also concerned with the question of what ethical
responsibility scientists and engineers bear: are they
allowed to construct robots for military or criminal
purposes? In the sense of an engineering ethics,
there is a concern with the anticipation of possible
abuse. In the story, ADi e
mentioned, the question is raised of whether scien-
tists ought not pursue a strict policy of non-
proliferation of robot technology vis-a-vis public
agents who do not live up to the standards of d e-
mocracy and civil rights. The robots, with the exce p-
tion of Astro Boy, have a value neutral attitude.
They cannot defend themselves, even when they
recognise their moral misuse, due to the robot laws,

so that they themselves are finally the victims of
human agents (Hornyak 2006: 49).

Gei

For the cohabitation of humans and robots, Tezuka

takes a strict stance in favour of equal rights. In

ASei nei tHoeead Crosso (2000¢c)
story fAMad Machinedo (2002a) I
what civil and political rights robots ought to have.
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In the former, a robot is elected president. A human
opposition group rebels, and attempts to seize

explicitly for those items to be distributed that the
suit be used solely for civil purposes (Wagner 2005).

power illegally. Fr om Astr o Boy 6 s Buean the @herthand the JRAocemplains in a strat-
l ong, hard path toward r olegytpapér floro Mayt200d aof a lackh afnlapaneset i on
is told. I n AMad Machi ne 0armsregearchiinthe araa of rabdti€si(2601l)a | , hi msel

a robot, demands a work-free day for robots: M a-
chine Day. Here, too, human agents resist at first,
and threaten to plunge the entire country into
chaos. In both cases the robots attain their rights in
the end and are

The story fADie ke¢gnstlo
fragile borderline between machine and man in a
secondary story line. Through the character of the
detective, Homespun, who must be operated upon
several times, so that he is gradually transformed
into a robot, the comic poses the question of a
cy b or géusdersmraing. At first, Homespun
protests against his transformation into a cyborg,
but later accepts it. Here, too, Tezuka arrives at the
conclusion that robots and humans are fundamen-
tally similar, so that the transition from human to
machine is not a qualitative change.

Conclusions

The Japanese manga author, Osamu Tezuka, paints
a quite technically euphoric, optimistic picture of the
21st century firobot
conflicts are between the developers and users of
robot technology, and not between robots and
humans. Robots appear as neutral tools or as hu-
mans6 partners. I'n the

Tetsuwan Atomu mangas, the ethical conflicts are
the burden of human agents alone (Leis 2006: S-2).

The ethical conflicts that Tezuka portrays are, in
spite of their fictitious character and their e m-
beddedness in strongly oversubscribed superhero
stories, relevant to
The main conflict of the development of adaptive,
non-l i near robot systems

research projects (Christaller 2003). This is visible,
i . a. in the commoti on
Cheap and Out of

development of autonomous bio-robots, which are
supposed to explore planets autonomously and
without direct human control (Becker 1997; Brooks
1989).

The Japanese robot developers also recognise the
qguestion of non-proliferation of militarily useful

robot technology: Takeru Sakurai, one of the devel-
opers of the robot suit, HAL-3, wishes to ensure
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NASA conference in 1994. Brooks had described the

Tezuka offers no real attempts at a solution for the
ethical conflicts between humans and robots in his
stories. To expect this would hardly do justice to the

recogni sednaang amdwBmahnusndb leeg umn &t. ences. St

remains an uncritical attitude toward technology.
HSeanwidespreafl iledl0gy bf)a value meatralisy oft h e
science and technology shines through which can
also easily be found in the West (Hornyak 2006: 47 -

51).

The efficacy of pop cultural role models in Japanese
robot development must not be underestimated.
George Basalla (196) points out rightly what an
enormously broad influence comics, cartoons and
movies have. The producers of pop culture can
reach an uncommonly larger audience than can the
classical popularisation of science. Due to their
broad readership, which spans many age groups,
Japanese mangas form not only childhood socialisa-
tion, but also the adult imagination. Science fiction
writer Hideaki Sena (2003) be
as an intermediary between fantasy and science
goes even further: Fgmrea may l
rea istic yiew ef the en\Hrpnment for rqhots i Janan,
y thinking of robot stories as interfaces between
culture and science. Images are being passed back
and forth between fiction and real -life science, and

J dhgse e gegims raré E'%%yt'”ite@‘?{me“defj TWSHSe

per haps egacy of Astro
culture often perpetuates and pronounces stereo-
types and simplified ideas of science and technad-
ogy. The Tesuwan Atomu mangas were intended to
buttress the techno-euphoria of the years of recu-

peration from the lost Second World War, thus

todag®8tahBUibmeriewbserepent eyos

75-79). For this, their current effect ought to be
todayobs

RF the | ecture AFast,
eﬁrﬁnceﬁodney Brooks at a
Basall a, George. 1976. APop ¢

of ScienceinPopul ar Cul turel-o0 I n
ton, ed. Science and its Public. Dordrecht: Rel-
del, pp. 261-278.

Becker, Egon etal. 1997. i Out o f Biorobotik,r o/ .
Science Fiction als wissenschaftlichtechnische
/| nnovation. o /I n Wer na+
tionen I Praozesse, Produkte, Politik. Frankfurt
a.M.. Lejpziger Univ.-Verlag, pp. 175-193.
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Maren Krahling:
In Between Companion and Cyborg: The Double Diffracted Being Else-

where of a Robodog

Abstract:

Ai bo, S 0 n y, questianotheaalatogs between nature, technology, and society and directs the atte n-

tion to the difficult and changing triad betwe en machines, humans and animals. Located at the boundaries

between entertainment robot, dog, and companion Aibo evokes the question which relationship humans and

Aibo can have and which ethical issues are being adde s s e d . Promoted by Sony as a 6
to analyze Aibo within the theoretical framework of feminist philosopher and biologist Donna Haraway, who

develops alternative approaches of companionships between humans and dogs.

Therefore, | am going to ask how Aibo challenges the understanding of other life forms by humans and how

concepts of friendship are at stake. Ethical questions about human perceptions of dogs in the age of doglike

robots must be approached. However, Aibo itself follows no predefined category. Aibo does neither live in a
merely mechanistic O0el sewhered nor in the O6éel sewherebd
di ffracted 06el sewhereo.
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