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Foreword

In March 2005, the European Group on Ethics in Science and New Technologies
(EGE) to the European Commission, of which I was a member, issued an Opinion on
‘‘Ethical aspects of ICT implants in the human body’’ (EGE 2005). Since then many
new, and in many cases exciting, developments in digital technology have taken place.
These include, for example, affective computing, ambient intelligence, bioelectronics,
cloud computing, neuro-electronics, future internet, artificial intelligence, human-
machine symbiosis, quantum computing, robotics, and augmented reality. These
advancements have given rise to further ethical and legal debates, especially in Europe
(ETICA 2011). Concerns about human dignity, freedom, privacy, and data protection,
freedom of research, identity and personality, autonomy and informed consent are no
less important than questions of justice (fairness, equality, and solidarity) particularly
regarding consumer protection, improvement and protection of health, as well as the
application of the principles of proportionality, transparency, and precaution. In their
‘‘Ethical Evaluation’’ (Nagenborg and Capurro 2011, 4.8.2.1) remarked that,

[I]n contrast to the possible use of ICT implants in AmI [Ambient Intelligence] […] or in
bio-electronics, neuro-electronic applications might raise greater ethical concerns, since
neuro-electronics aims to provide a direct link between computer technology and the
human brain as well as the nervous system in general. Especially the use of pre-conscious
brain information-processing has to be seen as being in conflict with the protection of
human dignity as highlighted in the ‘‘Ethical Analysis’’. It has to be recognized that
(medical applications of) neuro-electronics might also contribute to the welfare of human
life and therefore foster human dignity.

This ethical ambivalence should not be understood as though technology were per se
neutral and all we needed was to distinguish between so-called good or bad uses. From a
more basic perspective, it can be stated that no technology is neutral insofar as it changes
the horizon of options we have had so far. In this sense, thinking about technology means
thinking about such changes in ourselves and of our selves. This is highly relevant when
dealing with ICT implants in the human body. There is an underlying Cartesian dualism
in this reasoning insofar as changes in the human body cannot be separated from
the question about who we are, which is the ethical perspective. From a (medical-)
technical perspective, the human body is an information-processing device similar
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to other living systems that can be ‘repaired’ or even ‘enhanced’. But, in fact, my body
concerns primarily who I am and not only what I am. Who am I? I am not an isolated
subject, but a self in interrelations with other selves: Family, friends, colleagues, etc.
with whom I share a world. Who I am is a question of the social ‘‘interplay’’ with others
in the world (Eldred 2008).

Today, this interplay is cast and decisively shaped by digital technology. Until
recently, it has been argued, we were ‘‘bodies in technology’’ (Ihde 2002); now
‘‘technics’’ is becoming ‘‘embodied’’ (Ihde 2010). Both issues concern ourselves—
and not just our bodies—in the world. From a whoness-related ethical perspective,
ICT implants are not ‘just’ in the human body but in my human body. My body cannot
be isolated from my self or from my being-with-others in the world. Once we are
aware of this existential foundation of technology in general and of ICT implants in
particular, we are able to ask ethical questions as pertaining not to an anonymous
human body but to a singular and irreducible ‘who’ facing her past, present and future
life, taking her risks and responsibilities toward herself no less than toward others in a
shared world. Some of these questions were raised by the EGE in 2005 and they are
today, I think, as relevant as they were a few years ago:

How far can such implants be a threat to human autonomy, particularly when they are
implanted in our brains? How far can such implants have irreversible impacts on the
human body and/or on the human psyche and how can reversibility be preserved? […]
How far can ICT implants become a threat to privacy? […] What lies behind the idea of an
‘enhanced’ human being? […] How do we relate to persons with ICT implants that are
connected online? How far should ICT implants remain invisible to an external observer?
[…] How far can they be used in order to track human beings and in which cases should
this be legally allowed? (EGE 2005, p. 24–25)

The EGE underscored that non-medical surveillance applications of human ICT
implants ‘‘may only be permitted if the legislator considers that there is an urgent
and justified necessity in a democratic society (Article 8 of the Human Rights
Convention) and there are no less invasive methods.’’ (EGE 2005, p. 34) I think
that, due to new technological developments, this recommendation is today even
more crucial than it was in 2005.

The present volume offers up-to-date, multifaceted contributions on the technical,
legal, and ethical debate around human ICT implants by well-known academic
experts. This debate should become not only a matter of professional thinking of
ethicists, computer scientists, lawyers, the IT industry and policy-makers but, above
all, of personal thinking and decision-making in everyday life.

Professor Rafael Capurro
International Center for Information Ethics (ICIE)
Distinguished Researcher in Information Ethics, School of
Information Studies, University of Wisconsin-Milwaukee,
Milwaukee, USA

viii Foreword



References

Capurro R (2011) Toward a Comparative Theory of Agents. In AI & Society.http://www.
springerlink.com/content/10494r4821528k87/

EGE (2005) Ethical aspects of ICT implants in the human body. Opinion No 20, (Rapporteurs:
Stefano Rodotà and Rafael Capurro) http://ec.europa.eu/bepa/european-group-ethics/
publications/opinions/index_en.htm

Eldred M (2008) Social Ontology. Recasting Political Philosophy Through a Phenomenology of
Whoness. Frankfurt am Main. Ontos Verlag. http://www.arte-fact.org/sclontlg.html

ETHICBOTS (2008) Emerging Technoethics of Human Interaction with Communication,
Bionics, and Robotic Systems (European Union FP6 Project). http://ethicbots.na.infn.it/index.
php

ETICA (2011) Ethical Issues of Emerging ICT Applications. (European Union FP7 Project)
http://ethics.ccsr.cse.dmu.ac.uk/etica

Ihde D (2002) Bodies in Technology. University of Minnesota Press, Minneapolis

Ihde D (2010) Embodied Technics. Automatic Press, New York

Nagenborg M and Capurro R (2011) Deliverable 3.2.2 Ethical Evaluation. In: ETICA
http://ethics.ccsr.cse.dmu.ac.uk/etica

ix

http://www.springerlink.com/content/10494r4821528k87/
http://www.springerlink.com/content/10494r4821528k87/
http://ec.europa.eu/bepa/european-group-ethics/publications/opinions/index_en.htm
http://ec.europa.eu/bepa/european-group-ethics/publications/opinions/index_en.htm
http://www.arte-fact.org/sclontlg.html
http://ethicbots.na.infn.it/index.php
http://ethicbots.na.infn.it/index.php
http://ethics.ccsr.cse.dmu.ac.uk/etica
http://ethics.ccsr.cse.dmu.ac.uk/etica


Preface

This book would be but an idea without the generosity, commitment, and unwa-
vering support of each of the contributing authors. As leaders in their respective
fields, it is their insights, experience, and expertise that make this volume timely,
thought provoking, and innovative. As the Editors of this book, we would like to
express our appreciation to each of the contributors. The initial idea for the cre-
ation of this book was born from a report produced in the frame of the FP5
Network of Excellence ‘FIDIS’ (Future of Identity in the Information Society), and
therefore, we would like to thank the partners of the FIDIS NoE. Special thanks go
to Dr. Carmela Troncoso, Mr. Hans Hedbom, and Dr. Vassiliki Andronikou.

The Editors would also like to thank their respective universities, without
whose support projects such as this one could not be undertaken, as well as their
professional colleagues and their families. Each of the Editors brought their own
skills to this book but both Eleni Kosta and Mark Gasson would particularly like to
thank Diana Bowman for her enthusiasm in turning this project into reality.
Finally, the series Editors, especially Franke van der Klaauw, and the staff at
T.M.C. Asser Press deserve sincere thanks for their professionalism and their
unstinting support.

February 2012 Dr. Mark Gasson
Dr. Eleni Kosta

Dr. Diana Bowman

xi



Contents

1 Human ICT Implants: From Invasive to Pervasive . . . . . . . . . . . 1
Mark N. Gasson, Eleni Kosta and Diana M. Bowman

Part I Human ICT Implants: From Restoration to Enhancement

2 Human ICT Implants: From Restorative Application
to Human Enhancement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Mark N. Gasson

3 Potential Application Areas for RFID Implants . . . . . . . . . . . . . . 29
Pawel Rotter, Barbara Daskala, Ramon Compañó,
Bernhard Anrig and Claude Fuhrer

4 Restoring Function: Application Exemplars of Medical
ICT Implants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Ryszard Tadeusiewicz, Pawel Rotter and Mark N. Gasson

Part II Technical Challenges of Human ICT Implants

5 Passive Human ICT Implants: Risks and Possible Solutions. . . . . 55
Pawel Rotter, Barbara Daskala and Ramon Compañó

6 Implantable Medical Devices: Privacy and Security Concerns . . . 63
Pawel Rotter and Mark N. Gasson

xiii

http://dx.doi.org/10.1007/978-90-6704-870-5_1
http://dx.doi.org/10.1007/978-90-6704-870-5_2
http://dx.doi.org/10.1007/978-90-6704-870-5_2
http://dx.doi.org/10.1007/978-90-6704-870-5_3
http://dx.doi.org/10.1007/978-90-6704-870-5_4
http://dx.doi.org/10.1007/978-90-6704-870-5_4
http://dx.doi.org/10.1007/978-90-6704-870-5_5
http://dx.doi.org/10.1007/978-90-6704-870-5_6


Part III A Social, Ethical and Legal Analysis of Human ICT Implants

7 Carrying Implants and Carrying Risks; Human ICT Implants
and Liability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Arnold Roosendaal

8 Implants and Human Rights, in Particular Bodily Integrity . . . . . 81
Arnold Roosendaal

9 Implanting Implications: Data Protection Challenges Arising
from the Use of Human ICT Implants. . . . . . . . . . . . . . . . . . . . . 97
Eleni Kosta and Diana M. Bowman

10 Cheating with Implants: Implications of the Hidden
Information Advantage of Bionic Ears and Eyes . . . . . . . . . . . . . 113
Bert-Jaap Koops and Ronald Leenes

11 Ethical Implications of ICT Implants . . . . . . . . . . . . . . . . . . . . . 135
Mireille Hildebrandt and Bernhard Anrig

12 Pieces of Me: On Identity and Information and Communications
Technology Implants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Bibi van den Berg

13 The Societal Reality of That Which Was Once Science Fiction. . . 175
Diana M. Bowman, Mark N. Gasson and Eleni Kosta

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

xiv Contents

http://dx.doi.org/10.1007/978-90-6704-870-5_7
http://dx.doi.org/10.1007/978-90-6704-870-5_7
http://dx.doi.org/10.1007/978-90-6704-870-5_8
http://dx.doi.org/10.1007/978-90-6704-870-5_9
http://dx.doi.org/10.1007/978-90-6704-870-5_9
http://dx.doi.org/10.1007/978-90-6704-870-5_10
http://dx.doi.org/10.1007/978-90-6704-870-5_10
http://dx.doi.org/10.1007/978-90-6704-870-5_11
http://dx.doi.org/10.1007/978-90-6704-870-5_12
http://dx.doi.org/10.1007/978-90-6704-870-5_12
http://dx.doi.org/10.1007/978-90-6704-870-5_13


Contributors

Bernhard Anrig is a Professor of Computer Science and director of studies at the
Division of Computer Science, Bern University of Applied Sciences, Switzerland.
He studied Mathematics and Computer Science at the University of Fribourg,
Switzerland where he completed his Ph.D. on ‘‘Probabilistic Model-Based Diag-
nostics’’. He worked as a Senior Researcher at the University of Fribourg,
Switzerland on reasoning under uncertainty, especially probabilistic argumentation
systems and information systems, information algebras as well as the connections
between reliability analysis and diagnostics. He is member of the Research
Institute for Security in the Information Society at the Bern University of Applied
Sciences (www.risis.ch) where his current domain of research and activities cover
security and privacy, identities, virtual identities, anonymisation, and web-service
security.

Diana M Bowman is an Assistant Professor in the Risk Science Centre and the
Department of Health Management and Policy, School of Public Health, the
University of Michigan. With a background in both science and law (BSc, LLB,
Ph.D.), Diana’s research has primarily focused on legal, regulatory, and public
health dimensions of new technologies such as nanotechnologies. She has also
published in the area of injury prevention, public health law, and intellectual
property rights. Diana is the co-editor of Nanotechnology Environmental Health
and Safety: Risk, Regulation and Management (with Hull, 2010) and The Inter-
national Handbook on Regulating Nanotechnologies (with Hodge and Maynard,
2010). In 2010, Diana took up a position as a member of the Australian
Government’s National Enabling Technology Strategy’s Expert Forum. She is
admitted to practice as a Barrister and Solicitor of the Supreme Court of Victoria
(Australia).

Ramón Compañó is the Program Manager of the JRC-IPTS (Institute for
Prospective Technological Studies, Joint Research Centre, European Commission).
Ramón graduated in Physics from the Technical University (RWTH) of Aachen,
and completed his Ph.D. at the RWTH Aachen (Germany) and the University of

xv

http://www.risis.ch


Modena (Italy). He holds a Masters degree in Technology Management from
Solvay/ULB (Brussels). In 1993, he joined the European Commission taking care
of R&D actions in support of less favored regions, and small and medium enter-
prises in the fields of standardisation, advanced materials, physical analysis, and
metrology. In 1996, he contributed to the R&D strategy and implementation of the
EC programmes on nanoelectronics domain being responsible for the evaluation
and follow-up of R&D projects. Later, in the Strategy for ICT Research &
Development Unit at DG Information Society, he contributed in updating the work
programme. In 2004, he joined the Institute for Prospective Technological Studies,
where he analysed the impacts of emerging ICTs on society and economy. Since
2010 he is the Program Manager of the JRC-IPTS overseeing the scientific strategy
of the institute.

Barbara Daskala is employed in the European Network and Information Security
Agency (ENISA), where she currently works on promoting information security
and privacy risk management practices and particularly in identifying emerging
security and privacy risks posed by new technologies and ways to address them.
Before that, she worked in the Institute for Prospective Technological Studies
(IPTS) of European Commission’s Joint Research Centre, where she was involved
in research on the social implications of emerging and future technologies and in
particular, of the ambient intelligence environment. Prior to that, she had been
working for about 4 years in Ernst & Young in Athens, Greece, as an IT auditor
and information security consultant. She is a Certified Information Systems
Security Professional (CISSP)

�
and a Certified Information Systems Auditor

(CISA)
�
. She also holds an MSc in Analysis, Design, and Management of Infor-

mation Systems from the London School of Economics & Political Science, UK
and a BSc in Business Administration from the University of Piraeus, Greece.

Claude Fuhrer is a Professor of Computer Science at the Bern University of
Applied Sciences in Bienne (Switzerland). He graduated in Microtechnology from
the Bern University of Applied Science and in Computer Science from the faculty
of sciences of the University of Neuchâtel. His main research interest are the
development of mobile applications, the physical aspects of image rendering and
geometrical computations applied to computer graphics. Claude Fuhrer teaches
introductory courses in java and C programing as well as specialisation courses in
computer graphics (splines and NURBS).

Mark N. Gasson was a Senior Research Fellow at the School of Systems
Engineering, University of Reading in the UK and now holds the post of Visiting
Research Fellow. He obtained his first degree in Cybernetics and Control Engi-
neering in 1998 from the Department of Cybernetics at Reading, and obtained his
Ph.D. in 2005 for developing an experimental invasive interface between the
nervous system of a human volunteer and a computer system. His interdisciplinary
research interests predominantly centre around user-centric applications of
emerging technologies, with specific focus on pushing the envelope of Human–
Machine interaction. In 2009, he demonstrated the privacy issues of creating

xvi Contributors



detailed behavioral profiles using GPS in mobile phones, and the following year
became the first human to be infected by a computer virus using an RFID device
implanted in his hand. In 2010 he was the General Chair for the IEEE International
Symposium on Technology and Society (ISTAS 2010) in Australia. Mark is
passionate about getting young people engaged in and excited about science and
aims to generate interest by making the topics accessible and relevant through a
variety of activities. He has delivered invited public lectures and workshops
internationally and has participated in over 100 events in the last 10 years. In order
to communicate in the widest arena possible, he also engages with the national
press and other media outlets, including as a guest expert for BBC news.

Mireille Hildebrandt is Professor of Smart Environments, Data Protection and
the Rule of Law at the Institute of Computing and Information Sciences (ICIS),
Radboud University Nijmegen; Associate Professor of Jurisprudence at the Eras-
mus School of Law (ELS) in Rotterdam and Senior Researcher at Law Science
Technology and Society (LSTS), Vrije Universiteit, Brussels. After obtaining her
law degree and a Ph.D. in legal philosophy she has been involved in various
research projects on profiling, identification technologies, and Ambient Intelli-
gence. She teaches legal philosophy to lawyers and ’law in cyberspace’ to com-
puter scientists, and publishes on the nexus of law, philosophy and smart
environments. In 2008, she co-edited Profiling the European Citizens. Cross-
Disciplinary Perspectives (Springer), together with Serge Gutwirth and in 2011
she co-edited Law, Human Agency and Autonomic Computing. The Philosophy of
Law meets the Philosophy of Technology (Routledge), together with Antoinette
Rouvroy. She is co-editor of Criminal Law and Philosophy, and of the Netherlands
Journal of Legal Philosophy. See http://works.bepress.commireille_hildebrandt/.

Bert-Jaap Koops is a Professor of Regulation & Technology at the Tilburg
Institute for Law, Technology, and Society (TILT) of Tilburg University, the
Netherlands. From 2005–2010 he was a member of De Jonge Akademie a young-
researcher branch of the Royal Netherlands Academy of Arts and Sciences. His
main research interests are law & technology, in particular criminal-law issues in
investigation powers, privacy, computer crime, identity-related crime, DNA
forensics. He is also interested in other topics of technology regulation, including
privacy data protection, identity, digital constitutional rights, ‘code as law’, human
enhancement. He has co-edited six books in English on ICT regulation, including
Starting Points for ICT Regulation (2006), Cybercrime and Jurisdiction (2006),
Constitutional Rights and New Technologies (2008), and Dimensions of Tech-
nology Regulation (2010) he has published many articles and books in English and
Dutch on a wide variety of topics.

Eleni Kosta is a Senior Legal Researcher at the Interdisciplinary Centre for Law
and ICT (ICRI) of the Katholieke Universiteit Leuven in Belgium. Eleni joined
ICRI in the summer of 2005, where she conducts research in the field of privacy
and identity management, specialising in electronic communications and new
technologies. She worked on various European funded research projects, such as

Contributors xvii

http://works.bepress.com/ireille_hildebrandt/.


PRIME and PICOS and was involved in the FIDIS Network of Excellence and in
the Thematic Network Privacy OS. She is currently working on the European FP7
research projects + Spaces (Policy simulation in virtual worlds) and EXPERI-
MEDIA (Experiments in live social and networked media experiences). Before
joining ICRI, Eleni obtained her Law degree at the University of Athens in 2002
and in 2004, she obtained a Masters degree in Public Law at the same University.
In the academic year 2004–2005, she followed the LL.M. Program in Legal
Informatics (Rechtsinformatik) at the University of Hanover (EULISP) with a
scholarship from the Greek State Scholarships Foundation (IKY). In June 2011,
Eleni obtained the title of Doctor of Law with a thesis entitled ‘‘Unravelling
consent in European data protection legislation—a prospective study on consent in
electronic communications’’ under the supervision of Prof. Dr. Jos Dumortier. She
is also a member of the Heraklion BAR Association and a part-time associate at
the Brussels based law firm time.lex.

Ronald Leenes is a Professor in Regulation by Technology at TILT, the Tilburg
Institute for Law, Technology, and Society (Tilburg University). His primary
research interest is regulation of, and by, technology, in particular applied to
privacy and identity management. Leenes received his Ph.D. for a study on hard
cases in law and Artificial Intelligence and Law from the University of Twente.
Ronald was work package leader in the EU FP6 PRIME project, the FP7 PrimeLife
project, and the EU FP7 project ENDORSE. Currently, he leads the TILT team in
the EU Robolaw project which investigates the way in which emerging technol-
ogies in the field of (bio-) robotics (e.g. bionics, neural interfaces and nanotech-
nologies) have a bearing on the content, meaning and setting of the law. He has
contributed to and edited various deliverables for the EU FP6 Network of
Excellence ‘Future of IDentity in the Information Society’ (FIDIS). Ronald is
chair of IFIP WG 9.6/11.7 IT misuse and the law. He regularly serves on the
program commission of various international conferences.

Arnold Roosendaal LLM MPhil studied Dutch Law and obtained an LLM in
Law and Technology. After his LLM, he followed a Research Masters Programme,
for which he obtained his MPhil. Currently Arnold is a Ph.D. candidate at the
Tilburg Institute for Law, Technology and Society (TILT), Tilburg University. He
is also a partner at Fennell Roosendaal Research and Advice. He has a great
interest in law and technology and the implications of technological developments
on society. In his research he specifically looks at the implications for individuals,
often by analysing effects on privacy and autonomy of the individual. Arnold has
participated in several international research projects, such as FIDIS and Prime-
Life, and has written several international publications. Next to that, he regularly
participates in conferences as a speaker or panalist.

Bibi van den Berg has an MA (with honours) and a Ph.D. in philosophy, both
obtained from Erasmus University Rotterdam in the Netherlands. She specialises
in philosophy of technology and philosophical anthropology. After completing a
Ph.D. Bibi had a postdoc position at the Tilburg Institute for Law, Technology and

xviii Contributors



Society (TILT) of Tilburg University in the Netherlands. Her research focused on
social, legal, and ethical issues in the deployment of autonomous technologies and
robots, and on the relationship between human enhancement and robotics. She also
conducted research into questions relating to identity and privacy in online worlds.
Currently, Bibi holds a position as an Assistant Professor at eLaw, the Centre for
Law in the Information Society at Leiden University’s Law School. At eLaw, Bibi
conducts research into many ways in which regulators could use technologies to
influence behaviour of citizens, and into questions of legitimacy and democracy in
relation to this kind of technological influence.

Paweł Rotter received a Ph.D. degree from the Faculty of Electrical Engineering,
AGH University of Science and Technology in Kraków where he currently holds
the post of Assistant Professor in the Automatics Department. In the past, he has
worked at the Artificial Intelligence and Data Analysis Laboratory of the Aristotle
University of Thessaloniki (2001–2002), at the Cracow University of Technology
(2002–2004), and at the Institute for Prospective Technological Studies of the EC
Joint Research Centre in Seville (2005–2008). He was engaged in 12 research
projects and is the author or co-author of over 25 publications and many technical
reports, chapters in world-range monographs and a series of popular science
articles. His main research interests are computer vision and multicriteria
optimisation.

Ryszard Tadeusiewicz obtained his Master of Science degree with honours at the
AGH University of Science and Technology in 1971. Additionally, after receiving
his degree in Automatic Control Engineering, he studied at the Faculty of Medi-
cine at the Medical Academy in Krakow, as well as undertaking studies in the field
of mathematical and computer methods in economics. He has written over 600
scientific papers, which have been published in prestigious Polish and international
scientific journals, as well as numerous conference articles. Professor
Tadeusiewicz has also written over 70 scientific monographs and books, among
them are highly popular textbooks, which have had many editions. He was
supervisor of 56 and reviewer of more than 200 doctoral theses. In 2007, Polish
scientists elected him to be the President of IEEE Computational Intelligence
Society—Polish Chapter.

Contributors xix



Abbreviations

AmI Ambient intelligence
ATM Automatic teller machine
BCI Brain–computer interface
CAS Court of Arbitration for Sport
DBS Deep brain stimulation
EEG Electroencephalogram
EGE European Group on Ethics
EMGs Electromyograms
EU European Union
FDA Food and drug administration
fMRI Functional magnetic resonance imaging
HCI Human–computer interface
ICD Implanted cardiac defibrillator
ICT Information and communication technologies
ID Identification
IMDs Implantable medical devices
KDD Knowledge discovery in databases
LBS Location-based services
LFPs Local field potentials
MEMS Micro electro-mechanical systems
NRA National Rifles Association
OECD Organisation for Economic Co-operation

and Development
PD Parkinson’s disease
PIN Personal identification number
RF Radio frequency
RFID Radio frequency idenification
STN Sub-thalamic nucleus
TETs Transparency enhancing tools

xxi



UDHR Universal Declaration on Human Rights
UK United Kingdom
US/USA United States of America
VIP Very important person

xxii Abbreviations


	Human ICT Implants:Technical, Legal and Ethical Considerations
	Series Information
	Foreword
	References
	Preface
	Contents
	Contributors
	Abbreviations




