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BSI British Standards Institution
COSDP Chinese Optimizing Symbiosis Design Programme
EGE European Group on Ethics in Science and New Technologies
EURON European Robotics Research Network
IEEE Institute of Electronical and Electronics Engineers
IFR International Federation of Robotics
ISO International Organization for Standardization
SAC Standardization Administration of the People’s Republic of China
UN United Nations
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Foreword . ©o

Wang Tianran
Academician of Chinese Academy of Engineering
Shenyang Institute of Automation

Chinese Academy of Sciences

Consistent with the rapid progress in robotic technologies and the global boom
of the robotics industry, the role of robots in society is being extended from the
familiar locus of industry to areas such as education, healthcare, family life,
and security. Robots are adding energy to economic growth, and are producing
a new mode of life in our homes.

The productive intersection of robotics, Al, and other technologies is raising the
level of robotic intelligence, and facilitating their adaptation to the environment
and their interaction with humans. In the future, robots will become increasingly
integrated into human life and will collaborate closely with us. A truly “harmonious
relationship” between humans and robots is taking shape. For example, we are
lowering the physical barrier against robots and are working together with them
on the factory floor. At home, service robots share our living space, are capable of
keeping us company, provide home care for us, and undertake a multitude of tasks.
Such developments show clearly that the role of robots is changing from being

mere “instruments” to becoming our “cooperative friends.”
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While robots offer significant benefits in the workplace and in other life activities,
at the same time the intimate relationship emerging between robots and human beings
also challenges our existing societal order. For example, how to assign liability becomes
unclear when accidents occur in the collaboration between industrial robots and humans.
Again, service robots raise the risk of leaking private data when they enter our home
space. It has also been discovered that human emotions function to bind us unilaterally
to our robot friends. Furthermore, healthcare robots in the hospital environment could
conceivably manifest biases in the processes of decision-making such as prioritizing
certain groups of people in emergency services. And finally, there is real concern that
we might lose control over robots to the extent of human rights being violated, and the
difficulty of accountability and assigning liability as such cases occur.

Such problems are not technical in nature, but rather raise concerns about how
robots “make decisions,” and thus are problems of robot ethics. Success in solving
such problems will have an immediate impact on the public’s willingness to accept
robots and robotic technologies. It is for this reason that how to restrain robotic
“behaviours” and how to align robotic “behaviours” and “decisions” with our
fundamental values becomes a major concern of robotic designers, manufacturers,
users, and government agencies. Facing such challenging issues, this publication is
a strong beginning in the research and discussion necessary to bring standardization
to robot ethics, and offers a comprehensive ethical system to preempt ethical risks
and hazards in the expanded use of robots and that can be used to orient efforts in
robotic design, manufacture, and application.

I am certain that this present work will attract wide attention among the public,
and stimulate robust discussions concerning robot ethics across the whole of
society, and in so doing, will encourage more people to undertake research on
robot ethics. At the same time, [ am sure that this work will serve to ground our
ethical standards and inform our legal governance over robotics for the immediate
future, and will inspire the kind of robotic design and development that will foster a

harmonious relationship between humans and nature.
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Wang Bo
Professor of Philosophy,

Vice-President of Peking University

There has never been a species like humankind that has attempted to change its
world through knowledge and technology, and that has been so successful in doing so.
The impacts of this knowledge and technology on our way of life is everywhere
evident. From a much-extended longevity and the conveniences of everyday
life to space exploration and expanding spiritual world, we human beings have accom-
plished much and have come to extol our own power in accruing such magnificent
achievements. At the same time, we cannot help but wonder whether or not the
unleashing of such power will bring with it real uncertainties for the human experi-
ence. The pending era of robotic revolution excites and worries us both at once.
Concern over the impact of new technologies is pervasive in human life.
Zhuangzi, one of the most prominent sages in ancient China, once stated: “where
there are machines, there are bound to be machine worries; where there are machine
worries, there are bound to be machine hearts”. On the surface, Zhuangzi seems
to be concerned about the irreversibility of the negative impacts that technology
may have on the human life and spirit. Yet at a deeper level, he offers us a profound
reflection on the limits of our knowledge and technology. For him, knowledge and
technology create more problems than they solve. The Yijing, as the first among the
Chinese classics, avers that progress might bring with it the disastrous consequences
captured in the image of “the wilful dragon repents” and says further that only
those persons who “while understanding progress and recession, life and death, can
still maintain their integrity” can be called a sage. Neither of these canonical texts
are recommending that we abandon intellectual and technological progress, but
rather that in our enthusiasm to move ahead we remain clear-headed and maintain a

balance between scientific knowledge and our humanistic concerns.
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In Chinese traditional painting, one of the most important concepts is to leave
spaces empty. Based on their understanding of the relation between presence
and absence and between fullness and emptiness, Chinese painters never
occupy the entire space of a picture but leave most of it blank for its figures
and for their observers. The art of leaving blank space not only expresses a
kind of beauty, but also allows for the flow of the figures and for the free play
of imagination on the part of the observers. In this sense, leaving blank space
is felicitous, and manifests a kind of wisdom as well. On the same principle, it
is thus indispensable to acknowledge the significance of leaving blank space in
developing cutting-edge technologies of robotics and gene editing.

An important characteristic of Chinese philosophy is to understand the world
holistically, and in thus seeing things from multitude of perspectives, to seek after
the most appropriate form of life for all of us. Such an attitude is much in evidence
in the production of the Chinese Prospects for the Standardization of Robot Eth-
ics 2019 in its respect for ethical values and social responsibility. The Prospects
are rooted in a holistic concept of an optimal good from which it derives a formal
framework that includes the fundamental principles of pluralism, nature, justice and
well-doing. With its commitment to optimizing symbiosis, the Prospects eschew any
kind of anthropocentrism in its approach to human welfare and the protection of
the natural environment, and seek to incorporate the development of robotics into
a well-ordered and integrated world. The authors of the Prospects have deliber-
ately drawn upon both the Chinese traditions and modern values in developing
Chinese Optimizing Symbiosis Design Program (COSDP) that has the capacious-
ness to attract a broad international consensus. It is our hope that the proposed
program will draw the attention among scientists, humanities scholars, entrepre-
neurs, decision-makers and the public at large, and that it can be further improved

upon by continuing discussion among all of the constituents of society.
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Peking University is unrelentingly attentive to the big questions and
challenges that we face in an always changing world. Our rich intellectual
sources in the areas of the humanities and in the social and natural sciences
have provided a strong and certain foundation for producing the Prospects. The
kind of cross-disciplinary collaboration among scholars from various institutes
and disciplines makes such an undertaking more significant than the assemblage
of any particular product. For the humanists, attention to the revolution in the
sciences and to ongoing advances in technology can instill vigor and extend
the reach and influence of our humanities research. And for the scientists, an
awareness of the perspective brought by the humanists in this age of artificial
intelligence will contribute importantly to appropriate concerns about both our

world of things and our own species.
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