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Methodological and Conceptual Issues



Chapter 1
Responsible Innovation: A New Look
at Technology and Ethics

Jeroen van den Hoven

Abstract This is the introductory chapter to the first volume in a series of five con-
ference proceedings on Responsible Innovation. The conferences bring together the
results of research projects under the Research Program “Responsible Innovation”
(Maatschappelijk Verantwoord Innoveren) of the Dutch Research Council, while at
the same time providing a platform for a broad and rapidly growing community of
international researchers — inside and outside academia — interested and involved in
research and R&D projects in Responsible Innovation. Together, the contributions
in this volume show that responsible innovation is a dynamic and promising field of
research.

1.1 Introduction

This is the first volume in a series of five conference proceedings on Responsible
Innovation. The proceedings correspond with a series of five conferences organized
by the Dutch Research Council (NWO) in the period 2011-2016 in The Hague.
The conferences bring together the results of research projects under the Research
Program “Responsible Innovation” (Maatschappelijk Verantwoord Innoveren)' of
the Dutch Research Council. At the same time the conferences provide a platform

This contribution draws upon previously material published in Van den Hoven (2013).

!'See www.nwo.nl/mvi for a complete description of the program and for descriptions of projects
funded under this program.

J. van den Hoven (<)

Department of Values, Technology and Innovation, Delft University of Technology, Jaffalaan 5,
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for a broad and rapidly growing community of international researchers — inside
and outside academia — involved in research and R&D projects in Responsible
Innovation.

The idea of a program on Responsible Innovation in The Netherlands emerged
out of discussions organized by the Dutch Research Council between 2003 and
2007. The program is the result of a unique collaboration in the applied ethics
of technology of the Dutch Research Council with several ministries, private
sector partners, university based research groups, representatives of NGO’s in The
Netherlands. The program published a first round of calls for proposals in 2009 and
33 projects were eventually awarded with a total budget of 12 million Euro.? In 2014
a second phase of the program is launched by the Dutch Research Council in close
cooperation with public and private parties involved in the implementation of Dutch
Innovation Policy. 2014 is also the year of the start of the European Horizon2020
70 billion Euro R&D Program of the EU. Responsible Innovation has been included
in this program and much of the research efforts dealing with ethics and ethical
legal and social aspects will be funded under the label of Responsible Research and
Innovation.*

The program took its present shape in early discussions, which started in 2003,
about a successor to the Applied Ethics Program — entitled Ethics and Public
Policy (Ethiek en Beleid) — of the Dutch Research Council. This program was quite
successful in the late 1990s. One of the main aims in extending the effort on the part
of the Research Council was to make applied ethics even more societally relevant
in a sequel program. The goal of societal relevance was infused with the firm belief
that philosophy, ethics and the humanities more generally, can be highly relevant to
policy making and the professions.

In thinking about the outline and design of the envisaged program a number
of considerations were articulated by a group of researchers brought together by the
Department of the Humanities of the Research Council.’ First of all the choice of the

2In 2013 A Taylor and Francis Journal on Responsible Innovation was established, see http:/
www.tandfonline.com/loi/tjri20. Various other research groups were established: see e.g.
http://www.debatinginnovation.org/; http://responsible-innovation.org.uk/frriict/; WWW.
responsibleinnovation.eu.

3The scientific quality of proposals was judged on the basis of an extensive international peer
review process and overlooked by an international Advisory Board chaired by professor Armin
Gruenwald. The societal relevance of proposals was assessed by a separate board that focused on
the societal relevance of proposals chaired initially by professor Alexander Rinnooy Kan en later
professor Jacqueline Cramer).

“Rene van Schomberg has greatly contributed to the development of this line of thinking within the
EU. See his contributions in Owen et al. (2013) entitled “A Vision of Responsible Research and
Innovation”. Van den Hoven chaired an EU expert group that published a report entitled “Options
for strengthening responsible research and innovation”. http://bookshop.curopa.eu/en/options-for-
strengthening-responsible-research-and-innovation- pbk KINA25766/.

>This group was chaired by professor Jeroen van den Hoven and supported by Marlies van der

Meent, at a later stage by Jasper Roodenburg. After a first phase of exploration, a research
agenda group met three times in 2007. Representatives of the various sections of the Dutch
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domain and scope of a new applied ethics program was recognized to be important to
achieve practical relevance of moral philosophy. At the beginning of the twenty-first
century the obvious observation to make was that technology and engineering would
change the lives of people deeply. If ethics could make contributions to the improve-
ment of society and human wellbeing anywhere, then technology, engineering and
applied science would be a promising place to start. Through material culture,
artefacts and devices, infrastructures, chemicals, pharmaceuticals, new materials,
energy systems, food production systems, transport systems and computers, inter-
net, the lives of people change dramatically, sometimes for the better and sometimes
for the worse. The daily newspapers contain a panoply of examples of prominent
ethical issues on robotics, internet and social networking sites, nano-technology,
genetics, chemical safety, cyber security, climate change, nuclear power, renewable
energy systems, smart cities, and big data, to mention only a few. So a leading
question in thinking about the program was: How could applied ethics research
be geared towards technological innovations and applied science and engineering
in thinking about practical innovative solutions for important social and global
problems so as to make a real difference in public policy and decision making®?
Secondly, participation by stakeholders was considered another important
requirement for an applied ethics of technology research program. Researchers
should not lose sight of the real world and disappear in the ivory towers of academia
only to find upon completion of their project that the world had changed in the
meanwhile. Input from civil society, consumer organisations, NGO’s, decision
makers and politicians, professionals and market parties, therefore was considered
to be important for the envisaged program. Representatives of the real world of
innovation and technology were invited to help to identify ethical issues, provide

Research Council were Jeroen van den Hoven (Humanities) Bert Jaap Koops (Social Sciences)
Arie Rip (Technology Foundation STW), Guido de Wert (The Netherlands Organisation for
health Research and Development), Michiel Korthals (WOTRO Science for Global Development).
Also representatives of ministries were part of these discussions (Foreign Affairs, Home Office,
Defence, Economic Affairs and Agriculture, Education, and Health).

5The academic climate in The Netherlands is conducive to this approach. The Netherlands is one
of the most innovative countries in the world and it has an internationally recognized and excellent
research tradition in the study of Science, Technology and Society. Internationally prominent
research groups in Science and Technology Studies, were led in the recent past by Wiebe Bijker,
Arie Rip and Hans Achterhuis. Historians of technology Johan Schot and Harry Lintsen have
established well regarded research programs in the history of technology and innovation. Law
and technology, especially in the field of ICT have done well as a result of the work of Hans
Franken (Leiden) en Bernd Hugenholtz (Amsterdam) en Corien Prins (Tilburg). Also the technical
universities at Delft, Eindhoven and Twente have produced large research programs and built up
considerable research capabilities in this field. They have joined forces in a collaborative 3TU.
Ethics Centre in 2007 initiated by Jeroen van den Hoven, Anthonie Meijers en Philip Brey. The
former Dutch Office of Technology Assessment — The Rathenau Institute — initially lead by Jose
van Eindhoven and later Jan Staman, is a very active contributor in this field and adds to a
strong presence in public debates about technology and society in Netherlands and in Europe.
An applied ethics of technology program thus is situated in a stimulating intellectual context in
Dutch Academia.
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input and even form part of the selection process of the grant applications. So-called
“Valorization Panels” would provide real world feed-back during the execution of
the research project “to keep research real”.

In order to be relevant to thinking about innovation and allow interested and
affected parties take part in discussion about technology, “technology” should be
construed in a broad sense, in terms of ‘systems of socio-technical systems’ and
it should be acknowledged that the social context of technology, the regulatory
frameworks, incentive structures, institutional arrangements and governance are of
equal importance to understanding technology as the engineering aspects. Reactors
of whatever type could be very innovative, but without laws, safety norms, security
policies, governance and inspection regimes, they may not be acceptable. Non-
technical requirements and constraints can make them acceptable and can make
all the difference.

Furthermore, a lesson learned from previous applied ethics programs, which the
Dutch Research Council had initiated, was concerned with the timing of applied
ethics research. The research sometimes was not only disappointing as far as its
societal relevance was concerned, but also because results were sometimes delivered
at such a late stage in the development of the issues that it could no longer usefully
be employed to make a difference. In the case of technology and engineering
the “too late” of ethical guidance is particularly problematic, because innovations
in the field of infrastructures and technical systems have their own development
trajectories, investment cycles and path dependencies. Once technology has been
developed or has been introduced in society it is extremely difficult or prohibitively
expensive to modify it. The problems need to be tackled in anticipation and up-
stream engagement. This challenge is related to a problem that is inherent in
studying the social aspects of technology called Collingridge Dilemma: at the time
when we can still make changes to the technology, one lacks the information about
effects which only the introduction and use of the technology in society could
provide, but at the moment that the technology has been introduced in society and
information about its effects and morally salient characteristics starts to become
available, it is often very hard to still make changes. We should aim to have results
of ethical discussions available at a moment when it can still be used to inform the
design, implementation or utilization decisions.

Another aspect of practical adequacy is that these suggestions need to have a
form that makes it easy to utilize ethical and social science research and make it bear
upon technical and engineering work. Insights from research on values and design
(value sensitive design) suggested that value considerations could be construed as
“requirements” among other “functional requirements” in design of new technology
and systems (Van den Hoven 2005, 2007; Van den Hoven and Manders Huits
2009; Van den Hoven et al. 2012, 2014). This consideration together with the
lessons learned about the way material culture, devices, artefacts, technical systems,
infrastructures and computer code may contain moral ideas, values, norms, or ideals
that were inscribed into them and as such can be carriers or barriers of ethics, give
the program a distinctive ‘design character’ (see Friedman et al. 2002; Friedman
2004; Cummings 2006; for an early proposal see Whitbeck 1996). Articulation of
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values, ideals, norms and rules in the context of innovation is important for number
of reasons: first to evaluate technical innovations and new institutional designs, and
secondly to expose their often hidden value assumptions, and finally to construe
values as requirements for design. These uses of value considerations were all seen
as important features of the program.

The Responsible Innovation Program originated in the division of Humanities of
the Dutch Research Council and grew into a multidisciplinary collaborative scheme,
but the desideratum of empirically informed research with explicit normative
purchase was retained throughout the discussion and shaping of the program.
The desired normative and ethical purchase of the research needs to draw upon
an analysis of the problems that is empirically informed by a number of other
disciplines. Real world problems in their complexity almost always require multidis-
ciplinary approaches and hardly ever have their solution in one particular specialism
or discipline. Solutions to the UN Millennium Problems or Grand Challenges
are bound to require expertise from the natural sciences and engineering sciences,
the social and behavioural sciences and the humanities. The research program
therefore made it a necessary condition for receiving funding that humanities,
social science (law and sociology, psychology, economics), applied science and
engineering and technological perspectives were all well represented in each project.

The Netherlands has learned some interesting lessons about societal and ethical
aspects of innovation in the first decade of the twenty-first century. A first instructive
case was the attempt to introduce smart electricity meters nation- wide. In order to
make the electricity grids more efficient and meet the EU CO, reduction targets
by 2020, every household in The Netherlands would have to be transformed into
an intelligent node in the electricity network. Each household could thus provide
detailed information about electricity consumption and help electricity companies
to predict peaks and learn how to “shave off” the peaks in consumption patterns.
After some years of R&D, a plan to equip every Dutch household with a smart
meter was proposed to parliament. In the meantime however, opposition to the
proposal by privacy groups had gradually increased over the years (Abdulkarim
2009). The meter was now seen as a ‘spying device’ and considered a threat to the
personal sphere of life and privacy of families, because it could take snapshots of
electricity consumption in the household, store data in a database of the electricity
companies for data mining and provide detailed information about what was going
on inside the homes of Dutch citizens. By the time the proposal was brought to the
upper house of the Dutch parliament for approval, public concern about the privacy
aspects was very prominent and the upper house rejected the plan on data protection
grounds. The European Commission, being devoted to the development of smart
electricity grids in its member states, feared that the Dutch reaction to this type of
innovation would set an example for other countries and would jeopardize the EU
wide adoption of sustainable and energy saving smart grid solutions in an EU market
for electricity (Abdulkarim 2009).

Another story — not very different from that of the smart meter — is the
introduction of a nation-wide electronic patient record system in The Netherlands.
After 10 years of R&D and preparations, lobbying, stakeholder consultation and
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debates — and last but not least an estimated investment of 300 million Euro — the
proposal was rejected by the upper house in parliament on the basis of privacy and
security considerations (Van Twist 2012).

Clearly these innovations in the electricity system and health care system
could have helped The Netherlands to achieve cost reduction, greater efficiency,
sustainability goals, and in the case of the electronic Patient Record System, higher
levels of patient safety. In both cases however privacy considerations were not
sufficiently incorporated in the plans so as to make them acceptable. If the engineers
had taken privacy and security of patient data more seriously right from the start and
if they had made greater efforts to incorporate and express the value of privacy into
the architecture at all levels of the system, transparently and demonstrably, then
these problems would probably not have arisen.

Two European cases can serve as a contrast with the two aforementioned
Dutch failures in innovation. They show that early and serious attention to moral
considerations in design and R&D may not only have good moral outcomes, but
may also lead to good economic outcomes. Consider the case of so-called ‘privacy
enhancing technologies’. The emphasis on data protection and the protection of
the personal sphere of life is reflected in demanding EU data protection laws and
regulation. The rest of the world has always considered the preoccupation with
privacy as a typically European political issue. As a result of the sustained and
systematic attention to data protection and privacy Europe has become an important
cradle of new products and services in the field of Privacy by Design or Privacy
Enhancing Technologies. Now the Big Data society is on our doorstep and many
computer users— also outside Europe are starting to appreciate products and services
that can accommodate user preferences and values concerning privacy, security and
identity, Europe has a competitive advantage and is turning out to be an important
commercial player in this branch of the IT industry.

A second case concerns Germany’s success in development of sustainability
technology. Germany is one of the leading countries in the world in sustainability
technology. During the twentieth century, in the 1960s and 1970s, the world
felt sorry for West Germany. Members of the Green Party seemingly frustrated
economic growth by means of their disruptive protests. The conflict between
economic growth and sustainability was a genuine value conflict that divided the
political landscape and led to tensions in society. But in hindsight the conflict
between different value orientations seems to have stimulated innovation instead of
having stifled it. The conflict and political tension formed the occasion and trigger
for Germany to try to have the cake and eat it. The environmental technology that
they felt the need to develop in the past has laid the foundation for commercial
successes in the future.

The important lesson to learn from both the two Dutch cautionary tales as well
as the two positive European cases is that values and moral considerations (i.e.
privacy considerations) should have been taken into account as “non-functional
requirements” at a very early stage of the development of the system, alongside with
the functional requirements, e.g. storage capacity, speed, bandwidth, compliance
with technical standards and protocols. A real innovative design for an Electronic
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Patient Record System or a truly smart electricity meter, would thus have anticipated
or pre-empted moral concerns and accommodated them into its design, reconciling
efficiency, privacy, sustainability and safety. Value — focused thinking at the early
stages of development at least might have helped engineers to do a better job in
this respect. There is a range of fine grained design features that could have been
considered and that could have been presented as choices for consumers. A smart
meter is not a given, it is to a large extent what we design and make it to be.
Respect for privacy can be built in (Garcia and Jacobs 2011; Jawurek et al. 2011).
The question of course immediately presents itself as to which values should be
used to inform the design of out technologies and innovations and how exactly?
This fundamental ethical problem will not disappear. But two conditions brought
about by this Responsible Innovation as envisaged in the RI program of the Dutch
Research Council, facilitate debates. First of all, they situate them in a rich context
and in a form where they become more amenable to study and informed debate
and the other condition is that now explicitly an ‘empirical cycle’ is introduced
in the field of ethics and societal debate, where there was none in the first place.
Basic value choices are operationalized, specified and functionally decomposed
and result in (non-functional) design requirements. Designs are then proposed that
claim to implement and satisfy the requirements. We can then not only check and
demonstrate that this is actually the case, but moreover we can see whether the
implementation of the values we started out with — supported by independent good
moral reasons — have the desired consequences. If not, we can revisit our value
vantage points and adjust them in light of our experiences with the innovation and
new technologies.

Innovation can thus take the shape of (engineering) design solutions to situations
of moral overload (Van den Hoven et al. 2012). One is morally overloaded when one
is burdened by conflicting obligations or conflicting values, which cannot be realized
at the same time. But as we saw above, conflicts of privacy and national security
seem amenable to resolution by design and innovation in the form of privacy
enhancing technologies. Conflicts between economic growth and sustainability
were resolved by sustainability technology. Some think of these solutions as mere
“technical fixes” and not as real solutions to moral problems. I do not take a stance
on this issue. I just want to point out that in such cases it seems to me that we have
an obligation to bring about the required change by design or innovation (Van den
Hoven et al. 2012).

It may seem fairly obvious to claim that we have a higher order moral obligation
to innovate when it leads to moral progress, but it requires a considerable shift in
our thinking about innovation. First of all we need to learn to think about innovation
in light of broad sets of values and moral considerations. Furthermore we have
to be able to turn moral values into requirements for design and research and
development at an early stage. We also need to involve those who will be affected
by the innovations and construe innovations as going beyond quarterly revenues,
quick wins and for profit motives. Innovation thus becomes a moral category and is
as such concerned primarily with the amplification of the set of obligations we can
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satisfy. Innovation aims at bringing about changes in the world so that we can fulfil
more of our obligations regarding the fellow human beings, the environment, life on
the planet, and future generations.

1.2 Structure of the Book

This volume contains a selection of the papers presented at the first conference
on Responsible Innovation organized by the Dutch Research Council. The overall
theme of this first conference was “Innovative Solutions for Global Problems.” This
theme is reflected in the different chapters in this volume.

The volume is divided into four parts. Part I is dedicated to methodological
and conceptual issues. Following this introductory chapter, Part I contains the two
keynote lectures by Armin Grunwald and René von Schomberg respectively. Armin
Grunwald (Chap. 2) shows how responsible innovation has its roots in TA — with
its experiences on assessment procedures, actor involvement, foresighting — but
that it shares an evaluative component with engineering ethics, in particular under
the framework of responsibility. Based on his work at the European Union, René
von Schomberg (Chap. 3) proposes a framework for Responsible Research and
Innovation, operationalizing the general consensual normative anchor points derived
from the European Treaties. He argues that, in order to drive innovations towards the
‘Grand Challenges’ of our time, innovation governance should move far beyond the
means of solely market-driven innovations.

Part IT is dedicated to governance issues and institutional design. Part II starts
with a contribution by Xavier Pavie and Julie Egal (Chap. 4), in which the concept
of innovation is elaborated and related to the concept of responsibility. Eppinger
and Tinnemanns (Chap. 5) discuss equitable licensing and patent pools to improve
technology dissemination of publicly funded research results. Hans Christian Wilms
(Chap. 6) discusses how the legal validity of ethical codes can be improved.
On the basis of an analysis of recurring epistemic, moral, and socio-economic
failures in current biomedical research, Jan De Winter (Chap. 7) evaluates some
policy proposals for biomedical research. Similar to Eppinger and Tinnemanns, De
Winter stresses the importance of making available the outcomes of publicly funded
research.

Values are the common denominator in Part III of the book. The chapters in
this part discuss the role of values in a globalizing world and this may force
us to rethink our notion of innovation. The concept of responsible innovation is
developed in a western context. Several of the contributions in Part III take up
the challenge to see whether the concept of responsible innovation can also be
applied to context of developing countries. Annemarie Mink et al. (Chap. 8) look
at responsible product innovation in India. They show how the capability approach,
initially developed by economics Nobel laureate Amartya Sen, can support product
designers in their efforts to attune their design to the needs of the poor. Jaap Voeten
et al. (Chap. 9) conceptualize responsible innovation in craft villages in Vietnam.
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They found that, at the village level, it is better to model responsible innovation as a
dynamic societal process. The key question is to what extent innovators assume
responsibility for the harmful outcomes of innovation and the resolution of the
negative ones. Otto Kroesen and Wim Ravesteijn (Chap. 10) look at the relation
between culture and values and they argue that value reorientations should be an
integral and explicit part of the development agenda if sustainable results are to
be attained. Udo Pesch (Chap. 11) relates the notion of innovation to learning and
responsibility. His analysis shows that effective responsibility arrangements require
the restoration of institutional domains. In the last contribution in Part III, Katinka
Waelbers and Tsjalling Swierstra (Chap. 12) show how technologies may lead to
moral change. Responsible innovation should therefore not focus one-sidedly on
risks, but also on how new technologies may adversely affect and shape our life.

Part IV in the book deals with concrete technological developments. The first half
of Part IV is dedicated to case studies and applications in healthcare and the medical
sector. These include contributions on Alzheimer’s disease (Yvonne Cuijpers
et al.), neuroimaging (Marlous E. Arentshorst et al.; Chap. 14), teleconsultation in
palliative care (Jeroen Hasselaar et al.; Chap. 15), video recording in the operating
room (Claire B. Blaauw et al.; Chap. 16), and Ambient Assisted Living technologies
(Neelke Doorn; Chap. 17). On the basis of a study of the scientific and clinical
uncertainties in Alzheimer’s disease, Yvonne Cuijpers et al. describe responsible
innovation in terms of six ‘quandaries’: problematic, difficult and ambiguous
conditions that somehow require fundamental and practical decisions. These six
quandaries may help both researchers and policy makers in becoming aware of the
available options and in making their choices more explicit. Chapter 14 is dedicated
to neuroimaging technologies. These technologies are expected to provide more
insight in both the healthy brain and brain disorders, which will accordingly lead
to improved prevention, diagnosis and treatment options. Marlous E. Arentshorst
et al. analyze what is required to make neuroimaging technologies live up to these
promising expectations. Jeroen Hasselaar et al. present the results of a randomized
control trial on the effectiveness of tele-consultation in complex palliative homecare.
They explain how collaboration between primary care and hospital care at the
“digital” work floor may optimize continuity of care and, in the ideal case, even
improve patient participation. In their contribution on a video monitoring system in
health care, Claire B. Blaauw et al. show how promising technologies — technologies
of which the value has been widely acknowledged — may prompt important legal
questions, in this case on the privacy of both patients and medical professionals.
They emphasize that these legal questions should be solved prior to implementation
of the technologies. Neelke Doorn (Chap. 17) shows how technical researchers tend
to make a sharp distinction between the technology they develop and its application;
the former supposedly being “neutral.” Responsible innovation requires that the gap
between applications and technologies be bridged, Doorn argues.

The second half of Part IV is dedicated to case studies and applications in ICT
and military technology. Irina van Aalst et al. (Chap. 18) discuss the use of a
video surveillance system (CCTV) in urban nightlife districts. The authors show
that the benefits of CCTV tend to be overestimated and that the people affected


http://dx.doi.org/10.1007/978-94-017-8956-1_10
http://dx.doi.org/10.1007/978-94-017-8956-1_11
http://dx.doi.org/10.1007/978-94-017-8956-1_12
http://dx.doi.org/10.1007/978-94-017-8956-1_14
http://dx.doi.org/10.1007/978-94-017-8956-1_15
http://dx.doi.org/10.1007/978-94-017-8956-1_16
http://dx.doi.org/10.1007/978-94-017-8956-1_17
http://dx.doi.org/10.1007/978-94-017-8956-1_14
http://dx.doi.org/10.1007/978-94-017-8956-1_17
http://dx.doi.org/10.1007/978-94-017-8956-1_18

12 J. van den Hoven

hardly experience an enhanced feeling of safety and wellbeing. They argue for
more in-depth investigations of the ambiguous relationships between surveillance
and policing, and between wellbeing and exclusion in urban nightlife districts.
Bart Custers and Bart Schermer (Chap. 19) discuss the topic of data mining and
profiling tools. They show that previous attempts to protect privacy and prevent
discrimination in data mining, focused on the wrong question. They show that
the important question in data mining and profiling tools should be the question
how data can and may be used rather than how access to data can be limited. The
contribution by Lamber Royakkers and Anya Topolski (Chap. 20) is on the role of
military robots in modern warfare. They argue that the minimal criteria for ethical
decision making in military ethics are twofold: non-binary thinking and reflexivity.
In order to respond to the moral questions and dilemmas that will be faced by future
military operations using robots, these two criteria are the threshold criteria that
need to be fulfilled. In the last contribution to this book, Janneke van de Zwaan
et al. (Chap. 21) discuss how technologies can be used to regulate anti-social online
behavior such as cyber bullying. The authors develop a tentative set of criteria to
assess the effectiveness of internet safety technologies.

Together, the contributions in this volume show that responsible innovation is a
dynamic field where still a lot of work needs to be done. Many of the issues explored
here require further conceptual investigations and new methodologies. With this first
book, we hope to have made a valuable contribution to the fastly growing body of
literature on responsible innovation.
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Chapter 2
Technology Assessment for Responsible
Innovation

Armin Grunwald

Abstract The ideas of ‘responsible development’ in the scientific-technological
advance and of ‘responsible innovation’ in the field of new products, services
and systems have been discussed for some years now with increasing intensity.
Some crucial ideas of Technology Assessment (TA) are an essential part of these
debates which leads to the thesis is that TA is one of the main roots of Responsible
Innovation. This can be seen best in the effort which has recently been spent to
early and upstream engagement at the occasion of new and emerging science and
technology. However, Responsible innovation adds explicit ethical reflection to TA
and merges both into approaches to shaping technology and innovation: Indeed,
the field of the ethics of responsibility and its many applications to the scientific
and technological advance is the second major root of Responsible Innovation.
Responsible Innovation brings together TA with its experiences on assessment
procedures, actor involvement, foresighting and evaluation with engineering ethics,
in particular under the framework of responsibility. The chapter describes both, TA
and engineering ethics, as origins of ‘Responsible Innovation’.

2.1 Introduction and Overview

The advance of science and technology has for decades been accompanied by
debates in society and science on issues of risks and chances, potentials and side
effects, control and responsibility. Approaches such as Technology Assessment
(Decker and Ladikas 2004; Grunwald 2009), social shaping of technology (Yoshi-
naka et al. 2003), science and engineering ethics (Durbin and Lenk 1987) and Value
Sensitive Design (van de Poel 2009) have been developed and are practiced to a
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certain extent. All of them have a specific focus, particular theoretical foundations,
different rationales, and have been conceptualised for meeting differing challenges
and context conditions. All of them also show strengths and weaknesses and
specific limitations to application. Therefore, the search for new and better concepts
is ongoing — and will, probably, never come to an end. The field of interest —
scientific and technological advance — continuously creates new developments with
new challenges to analysis, assessment and debate leading to the demand for new
conceptual and methodological approaches.

The ideas of ‘responsible development’ in the scientific-technological advance
and of ‘responsible innovation’ in the field of new products, services and systems
have been discussed for some years now with increasing intensity. The technology
field in which most of this development took place has been nanotechnology. One
of the many examples where responsible development and innovation in this field
are postulated is:

Responsible development of nanotechnology can be characterized as the balancing of
efforts to maximize the technology’s positive contributions and minimize its negative
consequences. Thus, responsible development involves an examination both of applications
and of potential implications. It implies a commitment to develop and use technology to
help meet the most pressing human and societal needs, while making every reasonable
effort to anticipate and mitigate adverse implications or unintended consequences. (National
Research Council 2006, p. 73)

This request takes up formulations well known from the history of Technology
Assessment (TA) (Grunwald 2009). However, there are new accentuations, shifts
of emphasis and some new aspects. My thesis is that TA is one of the main
roots of Responsible Innovation (Sect. 2.2). Based on earlier experiences with new
technologies such as genetic engineering and with corresponding moral and social
conflicts, a strong incentive is to ‘get things right from the very beginning’ (Roco
and Bainbridge 2001).

Early engagement has received increasing awareness in TA over the past decade
mainly at the occasion of debates on new and emerging science and technology
(NEST) such as nanotechnology, nano-biotechnology and synthetic biology. These
fields of development show a strong ‘“enabling character” and will probably lead
to a manifold of applications in different areas which are extremely difficult to
anticipate. This situation makes it necessary — from a TA perspective — to shape
TA as an accompanying process reflecting on the ethical, social, legal and economic
issues at stake. This process should start in early stages of research and development
in order to deal constructively with the Control Dilemma (Collingridge 1980). The
notion of “real-time TA” partially refers to this challenge (Guston and Sarewitz
2002).

Responsible innovation adds explicit ethical reflection to this “upstream move-
ment” of TA and includes both into approaches to shaping technology and inno-
vation: The field of the ethics of responsibility and the many applications to
the scientific and technological advance is the second major root of Responsible
Innovation (see Sect. 2.3). Responsible Innovation brings together TA with its expe-
riences on assessment procedures, actor involvement, foresighting and evaluation
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with engineering ethics, in particular under the framework of responsibility. Ethical
reflection and technology assessment, until recently undertaken more at a distance
from R&D and innovation, are increasingly taken up as integrative part of R&D
programmes (Siune et al. 2009). Science institutions, including research funding
agencies, have started taking a pro-active role in promoting integrative research and
development. Thus, the governance of science and of R&D processes is changing
which opens up new possibilities and opportunities for involving new actors and
new types of reflection.

This paper aims at unfolding the theses briefly outlined above. Short intro-
ductions into TA (Sect. 2.2) and the notion of responsibility (Sect. 2.3) are
required to characterize Responsible Innovation and to identify its innovative
aspects (Sect. 2.3).

2.2 Technology Assessment — Roots and Concepts'

Technology Assessment (TA) emerged in the 1970s as a science-based and policy-
advising activity (Bimber 1996). In its first period technology was regarded to
follow its own dynamics (technology determinism) with the consequence that the
main task of TA was seen in its early-warning function in order to enable political
actors to undertake measure to, for example, compensate of prevent anticipated
negative impacts of technology. The dimension of research and development at the
lab level was not addressed at all at that time. This changed completely during the
1980s following the social constructivist paradigm leading to the slogan “shaping of
technology” (Bijker et al. 1987; Bijker and Law 1994). By following this framework
the approach of Constructive Technology Assessment (CTA) was developed (Rip
et al. 1995). CTA began to consider activities at the lab level and in innovation
processes (Smits and den Hertog 2007). TA for orientating giving shape to new
technology and possibly resulting innovations is since then part of the overall TA
portfolio reaching from the political, in particular parliamentarian, level far away
from the lab up to concrete intervention in engineering, design and development at
the level of research programmes and the concrete work at the lab.

2.2.1 The Demand for TA and Its Development Over Time

In the twentieth century, the importance of science and technology in almost all
areas of society (touching on economic growth, health, the army, etc.) has grown

IThis Section summarizes the description of TA to be published in the Handbook “Design for
Value” (ed. Ibo van de Poel, forthcoming) focusing on its relevance to Responsible Innovation. For
a general and more detailed introduction into TA see Grunwald (2009).
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dramatically. Concomitant with this increased significance, the consequences of
science and technology for society and the environment have become increasingly
serious. Technological progress alters social traditions, fixed cultural habits, rela-
tions of humans and nature, collective and individual identities and concepts of the
self while calling into question traditional moral norms. Decisions concerning the
pursual or abandonment of various technological paths, regulations and innovation
programs, new development plans, or the phasing-out of lines of technology
often have far-reaching consequences for further development. They can influence
competition in relation to economies or careers, trigger or change the direction of
flows of raw materials and waste, influence power supplies and long-term security,
create acceptance problems, fuel technological conflict, challenge value systems and
even affect human nature.

Since the 1960s adverse effects of scientific and technical innovations became
obvious some of them were of dramatic proportions: accidents in technical facilities
(Chernobyl, Bhopal, Fukushima), threats to the natural environment (air and water
pollution, ozone holes, climate change), negative health effects as in the asbestos
case, social and cultural side effects (e.g., labour market problems caused by
productivity gains) and the intentional abuse of technology (e.g. the attacks on
the World Trade Centre in 2001). The emergence of such unexpected and serious
negative impacts of technology is central to TA’s motivation. Indeed, in many cases,
it would have been desirable to have been warned about the disasters in advance,
either to prevent them, or to be in a position to undertake compensatory measures.

Early warning in this sense is a necessary precondition to make societal and
political precautionary action possible: how can a society which places its hopes
and trust in innovation and progress, and must continue to do so in the future,
protect itself from undesirable, possibly disastrous side effects, and how can it
preventatively act to cope with possible future adverse effects? Classic problems of
this type are, for example, the use and release of new chemicals — the catastrophic
history of asbestos use being a good example (Gee and Greenberg 2002) — and
dealing with artificial or technically modified organisms (for further examples, cf.
Harremoes et al. 2002). In order to be able to cope rationally — whatever this could
mean in a concrete context — with these situations of little or no certain knowledge
of the effects of the use of technology, prospective analysis and corresponding
procedures for societal risk and chance management are required and have been
developed such as the Precautionary Principle (von Schomberg 2005).

Parallel to these developments, broad segments of Western society were con-
fronted with predictions of “Limits of Growth” (Club of Rome) in the 1970s which,
for the first time, addressed the grave environmental problems perceived as a side
effect of technology and economic growth. The optimistic pro-progress assumption
that whatever was scientifically and technically new would definitely benefit the
individual and society was challenged. As of the 1960s deepened insight into
technological ambivalence led to a crisis of orientation in the way society dealt with
science and technology. This (persistent!) crisis forms the most essential motivation
of the emergence of TA.
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New and additional motivations entered the field of TA over the past decades,

leading more and more to a shift from the initial emphasis on early warning towards
“shaping technology” according to social values:

Concerns of an emerging technocracy: from the 1960s on there have been con-
cerns that the scientific and technological advance could threaten the functioning
of democracy because only few experts were capable of really understanding the
complex technologies (Habermas 1970). The technocracy hypothesis was born
painting a picture of a future society where experts would make the decisions
with respect to their own value systems. One of the many origins of TA is to
counteract and to enable and empower society to take active roles in democratic
deliberation on science and technology (von Schomberg 1999).

Experiences of technology conflicts and of legitimacy deficits: little acceptance
of some political decisions on technology (such as on nuclear power in some
countries), doubts about their legitimacy and resulting conflicts motivated TA
to think about procedures of conflict prevention and resolution, in particular
including participatory approaches (Joss and Belucci 2002).

Shaping technology according to social values: In addition to the idea of
procedural approaches to legitimisation issues and conflicts (see above) the
approach was born to design technology according to social values — if this would
succeed, so the hope, problems of rejection or non-acceptance would no longer
occur at all, and a “better technology in a better society” (Rip et al. 1995) could be
reached. This line of thought seems to be one of the main sources of Responsible
Innovation.

Innovation issues: in the past two decades innovation problems of Western
societies became obvious. Related with new political efforts and incentives
towards innovation TA was faced with new themes, tasks and motivations. TA
was increasingly considered part of regional and national innovation systems
(Smits and den Hertog 2007). It also has been expected to contribute to
Responsible Innovation (Siune et al. 2009).

Shift in the societal communication on new and emerging science and tech-
nology (NEST): techno-visionary sciences such as nanotechnology, converging
technologies, enhancement technologies and synthetic biology entered the arena.
The widespread use of visions and metaphors marks the expected revolutionary
advance of science in general and became an important factor in societal debates
(Grunwald 2007; Selin 2007)

Compared to the initial phase of TA a considerable increase of its diversity and
complexity can be observed. In modern TA, it is often not only a question of
the consequences of individual technologies, products, or plants, but frequently of
complex conflict situations between enabling technologies, innovation potentials,
fears and concerns, patterns of production and consumption, lifestyle and culture,
and political and strategic decisions (Bechmann et al. 2007; Grunwald 2009; von
Schomberg 2012).
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2.2.2 TA Approaches and Concepts

Technology Assessment (TA) constitutes an interdisciplinary research field aiming
at, generally speaking providing knowledge for better-informed and well-reflected
decisions concerning new technologies (Grunwald 2009). Its initial and still valid
motivation is to provide answers to the emergence of unintended and often
undesirable side effects of science and technology (Bechmann et al. 2007). TA shall
add reflexivity to technology governance (Aichholzer et al. 2010) by integrating any
available knowledge on possible side effects at an early stage in decision-making
processes, by supporting the evaluation of technologies and their impact according
to societal values and ethical principles, by elaborating strategies to deal with the
uncertainties that inevitably arise, and by contributing to constructive solutions of
societal conflicts. There are four partially overlapping branches of TA addressing
different targets in the overall technology governance: TA as policy advice, TA as
medium of participation, TA for shaping technology directly, and TA in innovation
processes:

1. TA has initially been conceptualised as policy advice (Bimber 1996; Grunwald
2009). The objective is to support policymakers in addressing the above-
mentioned challenges by implementing political measures such as adequate
regulation (e.g. the Precautionary Principle), sensible research funding and
strategies towards sustainable development involving appropriate technologies.
In this mode of operation TA does not directly address technology development
but considers the boundary conditions of technology development and use.
Parliamentary TA is a sub-category of policy-advising TA presupposing that
parliaments play a crucial or at least an important and relevant role in technology
governance. In an analysis of the roles of parliamentary TA in technology
governance based on a theory of institutions, a variety of possible combinations
of different institutional configurations occurs (Cruz-Castro and Sanz-Menendez
2004), which is also enriched by the characteristics of the democratic institutions
of a nation state and various political traditions (Vig and Paschen 1999).

2. It became clear during the past decades that citizens, consumers and users, actors
of civil society, stakeholders, the media and the public are also engaged in
technology governance in different roles. Participatory TA developed approaches
to involve these groups in different roles at different stages in technology gov-
ernance (Joss and Belucci 2002). According to normative ideas of deliberative
democracy the assessment of technology should be left neither to the scientific
experts (expertocracy) nor to the political deciders alone (decisionism) (see
Habermas 1970 to this distinction). Participative TA procedures are deemed
to improve the practical and political legitimacy of decisions on technology.
The participation of citizens and of those affected is believed to improve the
knowledge basis as well as the values fundament on which judgements are based
and decisions are made. Participation should make it possible for decisions on
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technology to be accepted by a larger spectrum of society despite divergent
normative convictions. Several approaches and methods have been developed
and applied in the recent years, such as consensus conferences, citizens’ juries,
and focus groups (Joss and Belucci 2002).

3. Building on research on the genesis of technology made in the framework
of social constructivism (Bijker et al. 1987) the idea of shaping technology
due to social expectations and values came up and motivated the development
of several approaches such as Constructive TA (CTA) or Social Shaping of
Technology (Yoshinaka et al. 2003). They all aim at increasing reflexivity in
technology development and engineering by addressing the level of concrete
products, systems and services, going for a “better technology in a better
society” (Rip et al. 1995). In the engineering sciences, the challenges with
which TA is confronted have been discussed as demands on the profession of
engineers. Within the various approaches which can be subsumed under the
social constructivist paradigm, the impact of those activities is primarily seen
in the field of technology itself: ethical reflection aims to contribute to the
technology paths, products and systems to be developed (Yoshinaka et al. 2003).

4. Since the 1990s, new challenges have arisen. In many national economies, seri-
ous economic problems have cropped up, which have led to mass unemployment
and to the accompanying consequences for the social welfare systems. Increased
innovativeness is said to play a key role in solving these problems. On the basis
of this analysis, new functions have been ascribed to TA within the scope of
innovation research (Smits and den Hertog 2007). Its basic premise is to involve
TA in the design of innovative products and processes. This is because innovation
research has shown that scientific-technical inventions do not automatically lead
to societally relevant and economically profitable innovations. The “supply” from
science and technology and the societal “demand” do not always correspond.
This means that more attention has to be paid to more pronouncedly orienting
towards society’s needs within the scientific-technical system, the diffusion of
innovations and the analysis of opportunities and constraints. There is a shift of
emphasis from “shaping technology” to “shaping innovation”.

From its very beginning TA has been confronted with expectations to contribute
to research, development and innovation by adding reflexivity, by including per-
spectives different from those of scientists, engineers and managers, by taking
into account (even uncertain) knowledge about consequences and impacts of new
science and technologies, and by transforming all these elements into advice to
policymakers and society. Responsible innovation draws on the body of knowledge
and experience provided by TA’s history over decades — but also extends the scope
of consideration to ethical issues, in particular to issues of responsibility. In this
sense, there is a second major origin of Responsible Innovation: the fields of ethics
of responsibility which will shortly been described in the following section.
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2.3 Engineering Ethics and the Issue of Responsibility’

The broader debate on the ethics of technology and in particular on the responsibility
of engineers started in the 1960s, around some issues of non-intended side-effects of
technology, primarily in the field of environmental problems. However, it had long
been a matter of controversy whether science and engineering have any morally
relevant content at all. Until into the 1990s, technology was frequently held to be
value neutral. Numerous case studies have, however, since recognized the normative
background of decisions on technology and made it a subject of reflection (van de
Poel 2009). The basic assumption in this transition is that technology should not
be viewed solely as a sum of abstract objects or processes, but that the fact should
be taken seriously that it is embedded in societal processes (Rip et al. 1995). There
is no “pure” technology in the sense of a technology completely independent of
this societal dimension. Technology is thus inherently morally relevant, particularly
concerning its purposes and goals, the measures and instruments used, and the
evolving side effects. Therefore, technology is an appropriate subject for reflections
on responsibility (Jonas 1979; Durbin and Lenk 1987).

This is also true of science. The value neutrality of science was postulated in
the era of positivism. Since then, there have been many developments that lead one
to think about the ethical aspects of science and about science as being subject to
human responsibility. Science — analogously to technology — is not operating in
an abstract space and does not work by contemplating about how nature works;
it is rather involved in societal purposes and strategies: it is science in society
(Siune et al. 2009). Scientific knowledge not only explains nature but also delivers
knowledge for action, manipulation, and intervention. In particular, ‘explaining
nature’ often requires certain types of — mostly technical — intervention.

Consequently, the concept of responsibility has been used repeatedly in con-
nection with scientific and technological progress in the past two to three decades
(Durbin and Lenk 1987). It associates ethical questions regarding the justifiability
of decisions in and on science and technology with the possible actions of concrete
persons and groups and with the challenges posed by uncertain knowledge of the
consequences. As a consequence, several commitments of engineering associations
to social and moral responsibility were made. Codes of conduct are now established
in several associations. On example is the system of engineering values identified
by VDI (German Engineering Association) (VDI 1991).

In usages of the notion of responsibility a more or less clear meaning of this
notion is mostly simply supposed. “Responsibility” seems to be an everyday word
not needing an explanation. However, this might be a misleading assumption, at
least in the field of science and technology. A more in-depth view at the concept
of responsibility is needed (following Grunwald 1999). Responsibility is result of

2This brief review of the ethics of responsibility and its role for technology follows my paper to be
published in Paslack et al. (2011).
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an act of attribution, either if actors attribute the quality to themselves or if the
attribution of responsibility is made by others. The attribution of responsibility is
itself an act that takes place relative to rules of attribution (on this also see Jonas
1979, p. 173). The attribution of responsibility as an active process makes clear
that assignments and attributions of responsibility take place in concrete social and
political spaces involving and affecting concrete actors in concrete constellations.
The notion of responsibility often is characterized by reconstructions making the
places in a sentence explicit which must be filled in to cover the intentions valid in a
particular responsibility context (Lenk 1992). A four-place reconstruction seems to
be suitable for discussing issues of responsibility in scientific and technical progress:

* someone (an actor, e.g. a synthetic biologist) assumes responsibility for

» something (such as the results of actions or decisions, e.g. for avoiding bio-safety
or bio-security problems) relative to a

* body of rules (in general the normative framework valid in the respective situation
(Grunwald 2012, Ch. 3; e.g. rules given in a Code of Conduct) and relative to the

* quality of available knowledge (knowledge about the consequences of the
actions: deterministic, probabilistic, possibilistic knowledge or mere speculative
concerns and expectations; cp. von Schomberg 2005 in the context of the
Precautionary Principle).

While the first two places are, in a sense, trivial in order to make sense of the word
“responsible”, the third and fourth places open up essential dimensions of respon-
sibility: the normative rules comprise principles, norms and values being decisive
for the judgment whether a specific action or decision is regarded responsible or
not — this constitutes the moral dimension of responsibility. The knowledge available
and the quality of the knowledge including all the uncertainties form its epistemic
dimension. Reminding the initial observation that the attribution of responsibility is
a socially and politically relevant act and influences the governance of the respective
field, it comes out as a main result that all three dimensions must be considered in
prospective debates over responsibility in science and technology:

* the socio-political dimension of responsibility mirrors the fact that the attribution
of responsibility is an act done by specific actors and affecting others. Attributing
responsibilities must, on the one hand, take into account the possibilities of actors
to influence actions and decisions in the respective field. On the other, attributing
responsibilities has an impact on the governance of that field. Relevant questions
are: How are the capabilities to act and decide distributed in the field considered?
Which social groups are affected and could or should help decide about the
distribution of responsibility? Do the questions under consideration concern the
“polis” or can they be delegated to groups or subsystems? What consequences
would a particular distribution of responsibility have for the governance of the
respective field?

» the moral dimension of responsibility is reached when the question is posed
as to the body of rules according to which responsibility should be assumed.
These rules form the normative context for judging acts to be responsible or
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not. Insofar as normative uncertainties arise (Grunwald 2012), e.g., because of
moral conflicts, ethical reflection on these rules and their justifiability is needed.
Relevant questions are: What criteria allow distinguishing between responsible
and irresponsible actions and decisions? Is there consensus or controversy on
these criteria among the relevant actors? Can the actions and decisions in question
be justified with respect to the rules, values and ethical principles?

* the epistemic dimension asks for the quality of the knowledge about the subject
of responsibility. This is a relevant issue in debates on scientific responsibility
because frequently statements about impacts and consequences of science and
new technology show a high degree of uncertainty (von Schomberg 2005). The
comment that nothing else comes from “mere possibility arguments” (Hansson
2006) is an indication that in debates over responsibility it is essential that
the status of the available knowledge about the futures to be accounted for
is determined and is critically reflected from epistemological points of view.
Relevant questions are: What is really known about prospective subjects of
responsibility? What could be known in case of more research, and which
uncertainties are pertinent? How can different uncertainties be qualified and
compared to each other? And what is at stake if worse comes to worst?

Debates over responsibility in technology and science frequently are restricted to
level (b) and treat exclusively the ethics of responsibility. My hypothesis is that the
familiar allegations of being simply appellative, of epistemological blindness, and
of being politically naive are related to this approach narrowing responsibility to its
moral dimension. The brief theoretical analysis above shows, however, that issues of
responsibility are inevitably interdisciplinary. The issue is not one of abstract ethical
judgments but of responsible research, development and innovation, which entails
the observance of concrete contexts and governance factors as well as of the quality
of the knowledge available. Responsible Innovation must be aware of this complex
semantic nature of responsibility.

2.4 Responsible Innovation

Responsible Innovation is a rather new element of technology governance. Its
emergence (Siune et al. 2009) reflects the diagnosis that available approaches to
shape science and technology still do not meet all of the far-ranging expectations.
The hope behind the Responsible Innovation movement is that new — or further-
developed — approaches could add considerably to existing approaches such as TA
and engineering ethics. Indeed, compared to earlier approaches such as SST or CTA
there are shifts of accentuation and new focuses of emphasis:

» “Shaping innovation” complements or even replaces the slogan “shaping tech-
nology” which characterised the approach by social constructivist ideas to
technology. This shift reflects the insight that it is not technology as such which
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influences society and therefore should be shaped according to society’s needs,
expectation and values, but it is innovation by which technology and society
interact.

e There is a closer look on societal contexts of new technology and science.
Responsible Innovation can be regarded as a further step towards taking the
demand pull perspective and social values in shaping technology and innovation
more serious.’

» Instead of expecting distant observation following classical paradigms of science
there is a clear indication for intervention into the development and innovation
process: Responsible Innovation projects shall “make a difference” not only in
terms of research but also as interventions into the “real world”.*

* Following the above-mentioned issues, Responsible Innovation can be regarded
as a radicalisation of the well-known post-normal science (Funtowitz and Ravetz
1993) being even closer to social practice, being prepared for intervention and
for taking responsibility for this intervention.

However, what “responsible” in a specific context means and what distinguishes
“responsible” from “irresponsible” or less responsible innovation is difficult to
identify. The distinction will strongly depend on values, rules, customs etc. and vary
according to different context conditions. Difficulties similar to those appearing in
applications of the Precautionary Principle (von Schomberg 2005) probably will
occur. The notion of Responsible Innovation as such does not give orientation how
to deal with these challenges and difficulties. In the following I would like to propose
a conceptual framework which might help clarifying the crucial questions and
finding answers to them. My reflection starts by thinking about the preconditions
of inquiries and thoughts about ethics and responsibility.

Most of our decisions take the form of goal-means deliberations at the action
level (Habermas 1973) without any particular reflection on their normative back-
ground and responsibility issues. The discourse level, at which the normative
background of decision-making and issues of responsibility will explicitly be the
subject of matter, is the exception. The great majority of technology-relevant
decisions can be classified as “business as usual” or “standard situation in moral
respect” in the following sense (Grunwald 2000, 2012): the normative aspects of the
basis for the decision including assumptions about responsibility are not made the
object of special reflection, but accepted as given in the respective situation, thereby
also accepting the elements of the normative framework this entails. The reason is
that actors can assume, in making these decisions, a normative framework — the
basis on which the decision can be made — to be given, including assumptions about
the distribution of responsibility. Parts of this normative framework are (national and

3 An expression of this shift was the strong role of the Societal Panel in the application phase of the
MVI programme ‘Responsible Innovation’.

“4This is reflected by the foreseen role of the Valorisation Panels in projects the MVI programme
“Responsible Innovation”.
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Fig. 2.1 The basic model Normative framework
(Source: Grunwald 2012,
Ch. 3)

Standard situations (in
moral respect)
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framework

Non-standard situation
(in moral respect)

international) legal regulations, the standard procedures of the relevant institutions
(e.g., corporate guidelines), possibly the code of ethical guidelines of the profession
concerned, as well as general and un-codified societal customs. The demands on
the normative framework which define a business-as-usual situation are formulated
more precisely by the following criteria (expanding on Grunwald 2000, 2012):

*  Pragmatic Completeness

e Local Consistency

e Sufficient Lack of Ambiguity
* Acceptance

e Compliance

If these conditions of coherence are satisfied in a specific context, then neither moral
conflicts nor ambiguities exist. There is, consequently, no need for explicit ethical
reflection and thinking about responsibilities. Participants and others affected by a
decision can take information about the normative framework into consideration as
axiological information without having to analyze and reflect it. In such “business-
as-usual” situations, the criteria for making decisions are a priori obvious and not
questioned (e.g., a cost—benefit analysis in situations in which this is considered an
appropriate method according to the accepted normative framework).

However, technical innovations can challenge and possibly “disturb” business
as usual situations in moral respect, transform them into non-standard situations
and make ethical and responsibility reflection necessary. New scientific knowledge
and technological innovation may transform earlier standard situations in a moral
respect into non-standard situations where one or more of the criteria given above
are no longer fulfilled (see Fig. 2.1).

Then, moral ambiguities, conflicts on responsibility and indifferences, as well as
new challenges for which moral customs have yet to be established or where there
are doubts as to whether established moral traditions apply. In this sense, there is
no longer a consensually accepted moral background from which orientation for
decision making can be gained. In the following, I will refer to such situations as
situations of normative uncertainty — then it will be a matter of debate, inquiry or
controversy what should be regarded as responsible and what as irresponsible.
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Fig. 2.2 MOdlfy innovation Normative framework
(Source: Grunwald 2012,
Ch. 3)
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Fig. 2.3 Modification of normative framework (Source: Grunwald 2012, Ch. 3)

In this modified situation, there are simply three options to choose from:

» The conservative approach: reject the innovation causing moral trouble —
renounce its possible benefits and maintain the initial normative framework.

» The constructive approach: Try to modify the properties of the innovation
responsible for causing moral trouble (maybe circumstances of its production
involving animal experiments or the location of a nuclear waste disposal site in
a sacred region of indigenous people) in order to be able to harvest the expected
benefits without causing moral trouble (see Fig. 2.2).

* The techno-optimistic approach: Modify the normative framework, so that the
new technology could be accepted (and the benefits harvested) in a way that
would not lead to normative uncertainty and moral conflict (see Fig. 2.3).

Responsibility reflections play a decisive role in determining the criteria of the
choice between such alternatives and — in cases 2 and 3 — between different
versions and for the concrete consequences. In these cases the reflection is an act of
balancing the expected advantages of the innovation or the new technology against
the moral or other costs if — as is probably the most common situation — there are
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no categorical ethical arguments for or against. The following can be said about the
options:

e Option I: If there would be strong, i.e., categorical, ethical arguments against
the new technology then it will probably be rejected. An example is reproductive
cloning. Cloning and research on cloning is prohibited in many countries for
ethical reasons, and was banned in many Codes of Ethics at the European and
international level.

* Option 2: The option of shaping technology specifically according to ethical
values or principles is behind the approaches of constructive technology assess-
ment (CTA; see Rip et al. 1995), of the social shaping of technology (Yoshinaka
et al. 2003), and of value sensitive design (van de Poel 2009, pp. 1001 ff.). The
focus is on directing the shaping of technical products or systems along the
relevant factors of the normative framework so that the products or systems fit
the framework. This would so to speak in itself prevent normative uncertainty
from arising.

* Option 3: Frequently there are even more complex necessities to balance factors,
such as when the (highly promising) use of a new technology or even research
on it is not possible except by producing normative uncertainty. Examples are
animal experiments undertaken for non-medical purposes (Ferrari et al. 2001)
or research in which the moral status of embryos plays a role. The issue is
then to examine if and to what extent the affected normative framework can be
modified without coming into conflict with the essential ethical principles. Even
the handling of technical risks that have to be tolerated in order to utilize an
innovation often takes place by means of modifying the normative framework,
such as in the implementation of precautionary measures.

Responsibility reflection plays a different role, however, in each of these options.
The results of the reflection have to be introduced to the different fields of action
(e.g., politics, economics, law). Taking the three dimensions of responsibility
mentioned above seriously leads to the conclusion that Responsible Innovation
unavoidably requires a more intense inter- and trans-disciplinary cooperation
between engineering, social sciences, and applied ethics. The major novelty in
this interdisciplinary cooperation might be the integration of ethics (normative
reflection on responsibilities) and social sciences such as STS and governance
research (empirically dealing with social processes around the attribution of respon-
sibility and their consequences for governance). This integration is at the heart of
Responsible Innovation — and a major obstacle might be that applied ethics and
social sciences have to deal with deep-ranging controversies and mutual antipathy
(Grunwald 1999). It will one of the most exciting challenges in which way these
obstacles might be overcome. In the field of technology assessment there are some
indications that a constructive cooperation is possible (Grunwald 1999).

The terms of responsible development, responsible research and responsible
innovation have been used over the last years to an increasing extent. These terms
are highly integrative because they cover issues of engineering ethics, participation,
technology assessment, anticipatory governance and science ethics. They include
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what has been stated in this Chapter about TA: adding reflexivity to technology
development and design (see also Voss et al. 2006). In this sense responsible
development and innovation might be a new umbrella term (von Schomberg 2012)
with new accentuations which may be characterized by:

 involving ethical and social issues more directly in the innovation process by
integrative approaches to development and innovation

* bridging the gap between innovation practice, engineering ethics, technology
assessment, governance research and social sciences (STS)

» giving new shape to innovation processes and to technology governance accord-
ing to responsibility reflections in all of its three dimensions mentioned above

* in particular, making the distribution of responsibility among the involved actors
as transparent as possible

e supporting “constructive paths” of the co-evolution of technology and the
regulative frameworks of society

However, it is important to point out that the model of integrated research including
its own ethical and responsibility reflection also harbours problems. The indepen-
dence of reflection can be threatened especially if the necessary distance to the
technical developments and those working on them is lost. Inasmuch as assessment
issues becomes part of the development process and would identify itself with the
technical success, there might be an accusation that its acceptance was “purchased”
or that it was nothing but grease in the process of innovation. Strategies of dealing
with such possible developments should be developed and could include means such
as careful monitoring activities and a strong role of external review processes. It
will be a task for the respective emerging research community around the issue of
Responsible Innovation to take care but also the responsible funding agencies should
be aware of this challenge.
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Chapter 3

The Quest for the ‘Right’ Impacts of Science
and Technology: A Framework for Responsible
Research and Innovation

René von Schomberg

Abstract In this contribution, a framework for ‘Responsible Research and
Innovation’ is proposed. This framework enables to practice Responsible Research
and Innovation while addressing both research and innovation processes and
research and innovation outcomes and products. The framework operationalizes
general consensual normative anchor points derived from the European Treaties in
order to drive innovations towards the ‘Grand Challenges’ of our time for which we
share a collective responsibility. This implies an innovation-governance far beyond
the means of solely market-driven innovations.

3.1 Introduction

I will outline a framework for Responsible Research and Innovation (RRI). Such a
framework builds upon achievements made in the context of ‘Science in Society’
activities, such as public engagement with science and technology, technology
assessment and foresight, and governance and ethics of science and technology.
However, RRI reconfigures, redefines and extends these activities with a view on
innovation processes and public policy making.

Whereas technology assessments have traditionally addressed the “negative
consequences” in terms of risks and adverse effects of technologies, the focus
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of attention within policy is predominantly to demonstrate potentially positive
impacts of future outcomes of public policy including research policy. “Negative
impacts” are dealt within the context of broader cost-benefit analysis or within
specialized fields of policy, such as risk management and risk assessments. The
quest for positive or the “right” impacts is a much more overarching feature of
public policy. This brings us naturally to the question: what would be the “right”
impacts of research and innovation policy? The European Commission has proposed
to introduce RRI as a cross-cutting issue under the new Framework Programme for
Research and Innovation: Horizon 2020. Horizon 2020 will, among other, address
the so called ‘Grand Challenges’ of our time and RRI could be well linked to driving
research and innovation towards particular societal objectives. It is thus important
to understand how we can anticipate and assess positive outcomes of science and
technology and what type of public policy guidance would be appropriate. In the
following, I will answer these questions and how they can be tackled within a new
framework for responsible research and innovation.

3.2 The Quest for the Right Impacts and Outcomes
of Research

Some philosophers of technology have recently argued that science should move
beyond a contractual relationship with society and join in the quest for the common
good. In their view, the “good in science, just as in medicine, is integral to and finds
its proper place in that overarching common good about which both scientists and
citizens deliberate”(Mitcham and Frodeman 2000). This view may sound attractive,
but it fails to show how various communities with competing concepts of the “good
life”, within modern societies, could arrive at a consensus and how this could
drive public (research) policy. Moreover, an Aristotelian concept of the good life
is difficult to marry with a modern rights’ approach, whereby, for instance in the
case of the European Union, the European Charter of Fundamental Rights provides
a legitimate and actual basis for European Public Policy. Nonetheless, their point
of departure remains challenging: “We philosophers believe that publicly funded
scientists have a moral and political obligation to consider the broader effects of
their research; to paraphrase Socrates, unexamined research is not worth funding”
(Frodeman and Holbrook 2007)

European policy however is also increasingly legitimized in terms of public
values driving public policies towards positive impacts. The following citations of
prominent European policy makers illustrate the case:

* “The defence of human rights and a justice system based on the full respect
of human dignity is a key part of our shared European values” Jerzy Buzek,
European Parliament President (10 October, 2009)

* “Europe is a community of Values”. Van Rompuy, First European Council
President, 19 November 2009
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* “My political guidelines for the Commission’s next mandate stress the idea that
Europe’s actions must be based on its values”. President Barroso, European
values in the new global governance, 14 October 2009

Indeed, European public policies are arguably driven towards positive impacts,
underlined by common European values. European Environmental policies for
example, highlight the European value of maintaining a high level of protection for
the environment. Research and Innovation policy seem to have been an exception to
the rule and, although we articulate research and innovation policy since recently
more and more in terms of public values, research and innovation programme
assessments are typically limited to economic terms that “imperfectly take into
account these values” (Fisher et al. 2010).

The US National Science Foundation assesses their proposals in terms of
“broader impacts” in the framework of considering research proposals worth
funding. Under the European Framework Programmes for Research, there is a long
tradition of awarding research grants on the basis of anticipated impacts. Indeed,
even at the stage of evaluation of research proposals particular impacts are sought.
Currently, expected impacts of research topics which are subject to public calls for
proposals are listed in the work programmes of the 7th Framework Programme. But
are there legitimate, normative assumptions which support these expected impacts
that allow an articulation of the ‘right impacts’ that allow us to steer public research
agendas? We can’t make an appeal to concepts of the good life, but we can make
an appeal to the normative targets which we can find in the Treaty on the European
Union. These normative targets have been democratically agreed and provide the
legitimate basis for having a public framework programme for research at the
European Level. From article 3 of the Treaty on the European Union. European
Union (2010) we can derive the following:

e “The Union shall (... .) work for the sustainable development of Europe based on
balanced economic growth and price stability, a highly competitive social market
economy, aiming at full employment and social progress, and a high level of
protection and improvement of the quality of the environment. It shall promote
scientific and technological advance”.

e “It shall combat social exclusion and discrimination, and shall promote social
justice and protection, equality between women and men, solidarity between
generations and protection of the rights of the child”.

e “To promote (...) harmonious, balanced and sustainable development of eco-
nomic activities, a high level of employment and of social protection, equality
between men and women, sustainable and non-inflationary growth, a high degree
of competitiveness and convergence of economic performance, a high level of
protection and improvement of the quality of the environment, the raising of
the standard of living and quality of life, and economic and social cohesion and
solidarity among Member States”.

Rather than pre-empting views and concepts of the “good life”, the European
Treaty on the European Union provides us then with normative anchor points. These
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Fig. 3.1 Normative anchor points derived from the Treaty on the European Union

normative anchor points and their mutual relationship thus provide a legitimate basis
for defining the type of impacts, or the “right” impacts of research and innovation
should pursue. (See Fig. 3.1. above). These are of course normative anchor points
which have impacts beyond the EU. The EU’s commitment to promote Human
Rights and demonstrate solidarity with the poorest on earth is reflected in its
international policies. If applied to international Research and Innovation policies,
this could invite us to address issue such as “technology divides”, ethics free zones
and broad benefit sharing from scientific and technological advance (see Ozolina
et al. 2012). Research and Innovation policy can also be a form of development
policy.

3.3 The Responsible Development of Technologies:
A Historical Perspective

The formation of public opinion on new technologies is not a historically or
geographically isolated process; rather, it is inevitably linked to prior national
and (international) debate on similar topics. Ideally, such debates should enable a
learning process — one that allows for the fact that public opinion forms within
particular cultures and political systems. It is therefore not surprising that, in
the case of nanotechnologies, the nature of public debate and its role in the
policy making process is articulated against a background of previous discussion
of the introduction of new technologies such as biotechnology, or that specific
national experiences with those technologies become important. In particular, the
introduction of genetically modified organisms (GMOs) into the environment is a
frequent reference point within Europe (whereas more frequently absent in such
debates in the USA).
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This historical development of policy frameworks can be followed through the
ways in which terms are used and defined: initially, definitions are often determined
by the use of analogies which, in the initial stages of the policy process, serve to
‘normalise’ new phenomena. In a number of countries, for instance, GMOs were
initially regulated through laws which deal with toxic substances. Subsequently such
analogies tend to lose their force as scientific insights on the technology grows and
distinct regulatory responses can be made. GMOs, for example, eventually became
internationally defined as ‘potentially hazardous’, and, in the European Union, a
case by case approach was adopted under new forms of precautionary regulation.
This framework was developed over a period of decades, and thereby took into
account the ever-widening realm in which GMOs could have effects: developing
from an exclusive focus on direct effects to eventually include indirect and long-term
effects. It is not, however, solely the scientific validity of analogies which determines
definitions and policy: public interest also plays an important role. Carbon dioxide,
for instance, has changed from being viewed as a gas essential to life on earth
to being a ‘pollutant’. The latest iteration of this evolution came just prior to the
Copenhagen summit on climate change in December 2009, when the American
Environmental Protection Agency defined greenhouse gases as a “threat to public
health” — a definition which has important implications for future policy measures.

In the case of relatively new or emerging technologies, such as nanotechnology
policy, then, it seems likely that we are still in the initial phases of development.
The process of agreeing on any internationally agreed definitions relating to the
technology goes very slow despite repeated announcements of their imminence, and
nanoparticles continue to be defined as “chemical substances” under the European
regulatory framework REACH. (Analogies are also made with asbestos, as a way
to grasp hold of possible environmental and human health effects, but these are
contested). There is no certainty that they will become the definitive way to frame
risk assessments. To cite one topical example, nanotechnology in food will not
start its public and policy life with a historically blank canvas but will be defined
as a ‘novel food’ under a proposal for renewing the Novel Foods regulation. The
Novel Foods regulation came into existence in the 1990s with foods containing or
consisting of GMO’s in mind. Recent proposals for renewing regulation on food
additives have made this the first piece of regulation to include explicit reference to
nanotechnology.

Public debate that articulates particular interests and scientific debate on the
validity of analogical approaches to nanotechnologies will inevitably continue to
shape the ways in which nanotechnologies are addressed in regulation and policy.
But the governance of the technology, as well as debate around it, has to be seen
within its historical context. How did stakeholders behave in previous cases, and
what can we learn from these cases with regard to nanotechnology? One answer
to this question might point to a learning process around the governance of new
technologies, and the development of a consensus that early involvement of both
stakeholders and the broader public is of the utmost importance. The European
Commission has responded to this with its adoption of a European strategy and
action plan on nanotechnologies, which addresses topics from research needs to
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regulatory responses and ethical issues to the need for international dialogue. This
strategy above all emphasizes the “safe, integrated and responsible” development of
nanosciences and nanotechnologies — something which several European Research
projects has drawn upon in articulating how ‘responsible development’ might take
its course within deliberative fora.!

We can conclude that the “safe, integrated and responsible” development gives
us a new anchor point for making for instance, nanotechnology policy. Obviously,
this has to be built on the basic anchor points in the treaty, concerning “a high level
of protection of the environment and human health”, applying precaution etc.

These normative anchor points, in their mutual interdependency, should guide
the impact assessments of technologies, and also the notion of desirable expected
impacts of research. This brings us to how we can identify these “right” impacts of
research and technologies.

3.4 From Normative Anchor Points Towards Defining
‘Grand Challenges’ and the Direction of Innovation

Under the prospective framework programme Horizon 2020, a number of ‘Grand
Challenges’ have been defined, which follow the call in the Lund Declaration for a
Europe that “must focus on the grand challenges of our time” (Lund Declaration,
July 2009). Sustainable solutions are sought in areas such as “global warming,
tightening supplies of energy, water and food, ageing societies, public health,
pandemics and security” (Lund Declaration, p. 1-2009).

Arguably, the “grand challenges” of our time reflect a number of normative
anchor points of the Treaty and thus can be seen as legitimate. The Lund declaration
states that in order to be responsive the European Research Area must develop
processes for the identification of Grand Challenges, which gain political support
and gradually move away from the current thematic approaches, towards a structure
where research priorities are based on these ‘grand challenges’. It hopes to give
direction to research and innovation in the form of “broad areas of issue-oriented
research in relevant fields. It calls for amongst other things, broad stakeholder
involvement and the establishment of public-private partnerships.

The macro-economic justification of investment in research and innovation
emphasizes that innovation is the “only answer” to tackle societal challenges:
“returning to growth and higher levels of employment, combating climate change
and moving towards a low carbon society” (European Commission 2011, p. 3). This
approach implicitly assumes that access to and availability of finance for research
and innovation will automatically lead to the creations of jobs and economic growth,

!See the projects contribution in: Rene von Schomberg and Sarah Davies [eds.], Understanding
public debate on nanotechnologies. Options for Framing Public Policy. Luxembourg: Publication
office of the European Union (2010).
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thereby taking on the societal challenges along the way. The more innovation, the
better. The faster it becomes available, the better. In this macro — economic model,
innovation is assumed to be steerless but inherently good as it produces prosperity
and jobs and meets societal challenges, addressed through market-demand.

The Lund declaration gives however an alternative justification for investing in
research and innovation, primarily framing this in terms of responding to societal
Grand Challenges and further stating that “meeting the grand challenges will be a
prerequisite for continued economic growth and for improved changes to tackle key
issues”. Here the assumption is that sustainable economic growth is only possible
when particular societal objectives are met, in the form of responding to Grand
Challenges. Innovation is neither seen as steerless nor as inherently good. Economic
prosperity and the anticipation that h innovation yields positive anticipated impacts
(such as the creation of jobs and growth) become dependent upon the social context.
The Lund Declaration points out those measures are “needed to maximize the eco-
nomic and societal impact of knowledge” (italics by the author). The idea is clear;
to steer the innovation process towards societal beneficial objectives. Additional
measures that go beyond removing barriers for research and innovation, availability
of and access to finance of research and innovation become then necessary. The
Lund declaration defines a type of justification of investment in research and
innovation towards particular positive outcomes. The Lund declaration underlines a
justification of research and innovation beyond economic terms and with a view on
particular outcomes. Recently, European Commissioner for Research, Innovation
and Science, Geoghegan-Quinn stated at a conference on ‘Science in Dialogue’ that
‘research and innovation must responsible to the needs and ambitions of society,
reflect its values, and be responsible’ 2

3.5 A Framework for Responsible Research and Innovation

The following definition for Responsible Research and Innovation is proposed:

Definition: Responsible Research and Innovation is a transparent, interactive
process by which societal actors and innovators become mutually responsive to
each other with a view to the (ethical) acceptability, sustainability and soci-
etal desirability of the innovation process and its marketable products(in order
to allow a proper embedding of scientific and technological advances in our
society).

There is a significant time lag: this can be several decades between the occurrence
of technical inventions or planned promising research and the eventual marketing
of products resulting from RTD and innovation processes. The societal impacts
of scientific and technological advances are difficult to predict. Even major tech-

2Conference “Science in Dialogue”. Towards a European Model for Responsible Research and
Innovation Odense, Denmark 23-25 April 2012.
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nological advances such as the use of the internet and the partial failure of the
introduction of GMOs in Europe have not been anticipated by governing bodies.
Early societal intervention in the Research and Innovation process can help avoid
technologies failing to embed in society and/or help that their positive and negative
impacts are better governed and exploited at a much earlier stage. Two interrelated
dimensions can be identified: the product dimension, capturing products in terms
of overarching and specific normative anchor points (see discussion above) and a
process dimension reflecting a deliberative democracy.

The normative anchor points should be reflected in the product dimension. They
should be:

(Ethically) acceptable: in an EU context this refers to a mandatory compliance with
the fundamental values of the EU charter on fundamental rights [right for privacy
etc.] and the safety protection level set by the EU. This may sound obvious,
but the practice of implementing ICT technologies has already demonstrated
in various cases that the fundamental right for privacy and data protection can
and has been neglected. It also refers to the “safety” of products in terms of
acceptable risks. It goes without saying that ongoing risk assessments are part
of the procedure towards acceptable products when safety issues are concerned.
However, the issue of safety should be taken in a broader perspective. The United
Kingdom’s largest public funder of basic innovation research, the Engineering
and Physical Science and Research Council asked applicants to report the
wider implications and potential risk (environmental, health, societal and ethical)
associated with their proposed research in the area of nanosciences (Owen and
Goldberg 2010). This highlighted the fact that, often, the risks related to new
technologies, can neither be quantified nor a normative baseline of acceptability
assumed by scientists (acknowledging that any, particular baseline cannot be
assumed to represent the baseline of societal acceptance).

Sustainable: contributing to the EU’s objective of sustainable development. The
EU follows the 1997 UN “definition” of sustainable development, consisting
of economic, social and environmental dimensions in mutual dependency. This
overarching anchor point can become further materialized under the following
one:

Socially desirable: “socially desirable” captures the relevant, and more specific
normative anchor points of the Treaty on the European Union, such as “Quality
of life”, “Equality among men and women” etc.(see above). It has to be noted
that a systematic inclusion of these anchor points in product development and
evaluation would clearly go beyond simple market profitability, although the
latter could be a precondition for the products’ viability in market competitive
economies. However, it would be consistent with the EU treaty to promote such
product development through the financing of research and development actions.
In other words, at this point, Responsible Research and Innovation would not
need any new policy guidelines, but simply would require a consistent application
of the EU’s fundamentals to the research and innovation process reflected in the
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Treaty on the European Union. Perhaps it has been wrongly assumed that these
values could not be considered in the context of research and innovation. Since
the Lund Declaration, a process to take into account societal objectives in the
form of addressing Grand Challenges has been set in motion.

Responsible Research and Innovation features both a product and process
dimension:

Product dimension:
Products be evaluated and designed with a view to their normative anchor points:
high level of protection to the environment and human health, sustainability, and
societal desirability.

Process dimension:
The challenge here is to arrive at a more responsive, adaptive and integrated
management of the innovation process. A multidisciplinary approach with the
involvement of stakeholders and other interested parties should lead to an
inclusive innovation process whereby technical innovators become responsive
to societal needs and societal actors become co-responsible for the innovation
process by a constructive input in terms of defining societal desirable products.
The product and process dimension are naturally interrelated. Implementation is
enabled by five mechanisms: technology assessment and foresight, application
of the precautionary principle, normative/ethical principles to design technology,
innovation governance and stakeholder involvement and public engagement.

Table 3.1 provides a matrix which describes examples of lead questions to be
answered by the stakeholder either from a product or process perspective in order
to fully implement an RRI scheme (the lead questions with the same shade of grey,
represent the alternative emphasis on either the product or process dimension).

3.5.1 Use of Technology Assessment and Technology Foresight

This is done in order to anticipate positive and negative impacts or, whenever
possible, define desirable impacts of research and innovation both in terms of impact
on consumers and communities. Setting of research priorities and their anticipated
impacts needs to be subject to a societal review. This implies broadening the review
of research proposals beyond scientific excellence and including societal impacts.?
Specific Technology Assessment methods also help to identify societal desirable
products by addressing the normative anchor points throughout their development.

3The Netherlands Organisation for Scientific Research (NWO) has developed a research funding
programme on Responsible Innovation under which research proposals are subject to a review in
terms of societal relevance. See: http://www.nwo.nl/nwohome.nsf/pages/NWOA_7E2EZG_Eng.
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The matrix is composed of 10 ‘twin’ issues, representing emphasis on either the process-dimension
or the product-dimension. For example, the twin issues ‘the identification of nature of risks’
and ‘the development of procedures to cope with risks’ are at the cross-roads of applying the
precautionary principle and technology assessment and foresight.

Methodologies to further “script” the future expected impacts of research should be
developed (Den Boer et al. 2009). A good example exists in the field of synthetic
biology by Marc Bedau et al. (2009). They have identified six key checkpoints
in protocell development (e.g. cells produced from non-living components by
means of synthetic biology) in which particular attention should be given to
specific ethical, social and regulatory issues, and made ten recommendations for
responsible protocell science that are tied to the achievement of these checkpoints.
Technology Assessment and Technology Foresight can reduce the human cost of
trial and error and take advantage of a societal learning process of stakeholders and
technical innovators. It creates a possibility for anticipatory governance. This should
ultimately lead to products which are (more) societal robust.
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3.5.2 Application of Precautionary Principle

The precautionary principle is embedded in EU law and applies especially within
EU product authorization procedures, e.g. REACH, GMO directives etc. The
precautionary principle works as an incentive to make safe and sustainable products
and allows governmental bodies to intervene with risk management decisions such
as temporary licensing, case by case decision making, whenever necessary, in
order to avoid negative impacts. The responsible development of new technologies
must be viewed in its historical context. Some governance principles have been
inherited from previous cases: this is particularly notable for the application
of the precautionary principle to new fields such as that of nanosciences and
nanotechnologies.

The precautionary principle is firmly embedded in European policy, and is
enshrined in the 1992 Maastricht Treaty as one of the three principles upon which
all environmental policy is based. It has been progressively applied to other fields
of policy, including food safety, trade and research. The principle runs through
legislation for example in the ‘No data, no market’ principle of the REACH
directive for chemical substances, or the pre-market reviews required by the Novel
Foods regulation as well as the directive on the deliberate release of GMOs into
the environment. More generally, within the context of the general principles
and requirements of European food law it is acknowledged that “scientific risk
assessment alone cannot provide the full basis for risk management decisions”.
European Commission (2002) — leaving open the possibility of risk management
decision making partly based on ethical principles or particular consumer interests.

In the European Commission’s Recommendation on a Code of Conduct
Commission of the European Communities (2008) for Nanosciences and
Nanotechnologies Research(the principle appears in the call for risk assessment
before any public funding of research a strategy currently applied in the 7th
Framework Programme for research). Rather than stifling research and innovation,
the precautionary principle acts within the Code of Conduct as a focus for action, in
that it calls for funding for the development of risk methodologies, the execution of
risk research, and the active identification of knowledge gaps.

3.5.3 Innovation Governance

3.5.3.1 Multistakeholder Involvement

Multistakeholder involvement in RRI- projects should bring together actors from
industry, civil society and research to jointly define an implementation plan for the
responsible development of a particular product to be developed within a specific
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research/innovation field, such as information and communication technology or
nanotechnology. Responsible innovation should be materialised in terms of the
research and innovation process as well as in terms of (product) outcomes. The
advantage is that actors cannot exclusively focus on particular aspects (for instance,
civil society organizations addressing only the risk aspects) but have to take a
position on all aspects of innovation process as such. Thus allowing a process to go
beyond risk governance and move to innovation governance. The company BASF,
for example, has established a dialogue forum with civil society organizations and
also developed a code of conduct for the development of new products.*

3.5.3.2 Use of Codes of Conduct

Codes of Conduct, in contrast to regulatory interventions, allow a constructive
steering of the innovation process. They enable the establishment of a proactive
scientific community which identifies and reports to public authorities on risks and
benefits at an early stage. Codes of Conduct are particular useful when risks are
uncertain and when there is uncertain ground for legislative action nanotechnology
for example. Codes of Conduct also help to identify knowledge gaps and direct
research funds towards societal objectives.

Policy development treads a fine line: governments should not make the mistake
of responding too early to a technology, and failing to adequately address its nature,
or of acting too late, and thereby missing the opportunity to intervene. A good
governance approach, then, might be one which allows flexibility in responding to
new developments. After a regulatory review in 2008, the European Commission
came to the conclusion that there is no immediate need for new legislation on
nanotechnology, and that adequate responses can be developed — especially with
regard to risk assessment — by adapting existing legislation.

In the absence of a clear consensus on definitions, the preparation of new nano-
specific measures will be difficult and although there continues to be significant
scientific uncertainty on the nature of the risks involved, good governance will
have to go beyond policy making that focuses only on legislative action. The
power of governments is arguably limited by their dependence on the insights and
cooperation of societal actors when it comes to the governance of new technologies:
the development of a code of conduct, then, is one of their few options for
intervening in a timely and responsible manner. The European Commission states
in the second implementation report on the action plan for Nanotechnologies that
“its effective implementation requires an efficient structure and coordination, and

“In the BASF Dialogueforum Nano representatives of environmental and consumer organisations,
trade unions, scientific institutes and churches. Civil Society Organisations/Non Governmental
Organisations) work together with employees of the chemical company BASF SE on various issues
related to the subject of nanotechnologies. See for a recent report: http://www.risiko-dialog.ch/
component/content/article/507-basf-dialogueforum-nano-final-report-2009-2010.
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regular consultation with the Member States and all stakeholders” Commission
of the European Communities (2009). Similarly, legislators are dependent on
scientists’ proactive involvement in communicating possible risks of nanomaterials,
and must steer clear of any legislative actions which might restrict scientific
communication and reporting on risk. The ideal is a situation in which all the
actors involved communicate and collaborate. The philosophy behind the European
Commission’s code of conduct, then, is precisely to support and promote active
and inclusive governance and communication. It assigns responsibilities to actors
beyond governments, and promotes these actors’ active involvement against the
backdrop of a set of basic and widely shared principles of governance and ethics.
Through codes of conduct, governments can allocate tasks and roles to all actors
involved in technological development, thereby organising collective responsibility
for the field (Von Schomberg 2007). Similarly, Mantovani and Porcari (2010)
propose a governance plan which both makes use of existing governance structures
and suggests new ones, as well as proposing how they should relate to each other.

The European Commission recommendation on a Code of Conduct views
Member States of the European Union as responsible actors, and invites them to
use the Code as an instrument to encourage dialogue amongst “policy makers,
researchers, industry, ethics committees, civil society organisations and society
at large”(recommendation number 8 to Member States, cited on page 6 of the
Commission’s recommendation), as well as to share experiences and to review the
Code at European level on a biannual basis. It should be considered that such Codes
of Conduct would in the future extend their scope beyond research and also address
the innovation process.’

3.5.3.3 Adoption of Standards, Certification and Self-Regulation

The adoption of standards and even “definitions” are fundamental requirements
to allow for responsible development. The outstanding adoption of a definition
for nanoparticles, for example makes legislation and adequate labelling practices
difficult, if not impossible (Bush 2010) notes that the use of standards, certifications
and accreditations constitute a new form of governance which progressively has
replaced and transmuted positive law, as a product of the state, with its market
equivalent. Although this form of governance is in need of improvement, we
unavoidably have to make productive use of it, as the flood of products and processes
coming on to the market will not be manageable through governmental bodies
and agencies alone. Yet, the perception and working practice of these standards
is significant. In 2005, it was claimed that the EU had forced local authorities to
remove see-saws from children’s playgrounds. No such EU measures were taken.
Some standards were set by the European Committee for Standardisation (CEN), a

5The European Project NANOCODE makes this point concerning nanosciences and nanotechnolo-
gies, see: http://www.nanocode.eu/.
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voluntary organisation made of national standards bodies. CEN sought to limit the
height from which children could fall, by specifying the maximum height for seats
and stands, and by setting standards for hand supports and footrests. Manufacturers
could choose to follow these standards, which carried the advantage of being able
to export across Europe, instead of having to apply for certification in each country
(European Communities 2000).

The area of data- and privacy protection in the context of the use of ICT and
security technologies should also be impacted by forms of self-regulation and
standard setting. Data controllers based at operators need to provide accountability,
which can be termed as a form of verifiable responsibility (Guagnin et al. 2011).
The involvement of third parties which can implement, minimally, a transparent
verification practice will be crucial. In other fields, the whole certification can be
carried out by a third party. For example, in 1996, the World Wildlife Fund (WWF)
and Unilever joined forces and collectively constructed a long-term programme for
sustainable fisheries. They founded an independent non-profit organisation to foster
worldwide fisheries. They also apply “standards of Sustainable Fishing”, which is
also monitored by independent certifying agencies to control those standards.

Standards will also need to reflect particular ethical considerations and go
well beyond mere technical safety issues. Currently, the development of new ISO
standards for Nanofood might involve the inclusion of ethical standards. Forsberg
(2010).

3.5.4 Ethics as a “Design” Factor of Technology
and Increasing Social-Ethical Reflexivity
in Research Practices

Ethics should not be seen as being only a constraint of technological advances.
Incorporating ethical principles in the design process of technology can lead to well
accepted technological advances. As discussed above, in Europe, the employment
of Body Imaging Technology at Airports has for example raised constitutional con-
cerns in Germany. It has been questioned whether the introduction is proportional
to the objectives being pursued. The introduction of a “smart meter” at the homes of
people in the Netherlands to allow for detection of and optimisation of energy use,
was rejected on privacy grounds, as it might have allowed third parties to monitor
whether people are actually in their homes. These concerns could have been avoided
if societal actors had been involved in the design of technology early on. “Privacy by
design” has become a good counter example in the field of ICT, by which technology
is designed with a view to taking privacy into account as a design principle of the
technology itself. Yet, practicing it is still rare. The European project ETICAS has

6See: http://www.etica-project.eu/.
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recommended the introduction of specific governance structures for emerging (ICT)
technologies in this regard.

Recently “Midstream Modulation” (Fisher et al. 2006; Fisher 2007) has emerged
as a promising approach to increase social-ethical reflexivity within research
practices. In the form of laboratory engagement practices, social scientists and
ethicists are embedded in research teams of natural scientists. The embedded social
scientist engages natural scientists in the wider impact of their work, while doing
research in the laboratories. Reports from these practices could feed into schemes
on responsible research and innovation.

3.5.5 Deliberative Mechanisms for Allowing Feedback
with Policymakers: Devising Models for Responsible
Governance and Public Engagement/Public Debate

Continuous feedback from information generated in Technology Assessment, Tech-
nology Foresight and demonstration projects to policy makers could allow for a
productive innovation cycle. Knowledge assessment procedures should be devel-
oped in order to allow assessment of the quality of information within the policy
process, especially in areas in which scientific assessments contradict each other
or in the case of serious knowledge gaps. (The EC practises this partly with its
impact assessments for legislative actions). Knowledge assessment could integrate
distinct approaches of cost-benefit analysis and environmental and sustainability
impact assessments. In short: models of responsible governance should be devised
which allocate roles of responsibility to all actors involved in the innovation process.
Ideally, this should lead to a situation in which actors can resolve conflicts and
go beyond their traditional roles: companies addressing the benefits and Non-
Governmental Organisations the risks. Co-responsibility implies here that actors
have to become mutually responsive, thus companies adopting a perspective going
beyond immediate market competiveness and NGOs reflecting on the constructive
role of new technologies for sustainable product development. In this context,
Technology Assessment, as practised, for example, by the Dutch Rathenau Insti-
tute, can take up the function of “seducing actors to get involved and act”
(Van Est 2010).

On-going public debate and monitoring of public opinion is needed for the
legitimacy of research funding and particular scientific and technological advances.
Continuous public platforms should replace one-off public engagement activities
with a particular technology and, ideally, a link with the policy process should be
established. The function of public debate in viable democracies includes enabling
policy makers to exercise agenda and priority setting. Public debate, ideally,
should have a moderating impact on “Technology Push” and “Policy Pull” of new
technologies which sometime unavoidably may occur.
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3.6 Outlook for Implementing Responsible Research
and Innovation

The most crucial advancement of RRI will be dependent on the willingness of
stakeholders to work together toward social desirable products. Up till now, the
examples of industry-NGO cooperation has been primarily limited to addressing
the risks, e.g. the negative aspects of products. Under the European 7th Framework
Programme for Research and Innovation, the 2013 Science in Society Work
programme provides an opportunity for a “demonstration project” incentivizing
actors from industry, civil society and research institutions to “jointly define an
implementation plan for the responsible development of a particular product to be
developed within a specific research and innovation field”. Responsible Research
and Innovation should be shown in terms of the product development process (such
as stakeholder involvement, etc.) and the quality of the final product (complying
with, among other standards, those relating to sustainability and ethics).

Furthermore, further institutionalizations of technology foresight and technology
assessments are necessary within the legislative process. At the European level,
now impact assessments have been made mandatory, an opportunity arises to make
better and systematic use of assessments. I have argued that we have to go beyond
assessing research and innovation beyond their economic impacts. Bozeman and
Sarewitz (2011) have proposed a framework for a new approach to assessing the
capacity of research programs to achieve social goals. The further development of
such frameworks are badly needed as the promises of scientist to address social
objectives (regularly leading to a “hype” and corresponding increased levels of
research funding) while developing their research is often sharply contrasted with
the actual outcomes.

Internationally, a global perspective needs to be developed. Diverging ethical
standards at the international level and “ethics-free” zones pose challenges to the
introduction of RRI at the global level. Ozolina et al. (2012) have recently addressed
the challenges RRI faces at the global level and advocate to advance an international
framework for RRI by means of multilateral dialogue.

RRI should become a research and innovation ‘design’ strategy which drives
innovation and gives some “steer” towards achieving societal desirable goals. We
can start with this strategy at the level of research funding by public authorities.
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Chapter 4

Innovation and Responsibility: A Managerial
Approach to the Integration of Responsibility
in a Disruptive Innovation Model

Xavier Pavie and Julie Egal

Abstract Progress of modern science and technology provides managers with a
very large range of innovation opportunities, which do not necessarily benefit cus-
tomers and society in the long term, and because they are often primarily concerned
with economic value and short-term development, do not take into account the
impact and potential threat on society. Because responsibility should not be limited
to the scope of social business and micro-projects, we must consider responsibility
as a major determinant to innovation, and from a managerial point of view, integrate
forecasting and anticipation in the decision-making process. Differing from the
traditional approach to responsible innovation often only addressed through an
expert perspective, and based on an original survey conducted in companies, this
paper aims at providing an insight into managerial decision-making processes
regarding the launch of innovation on the market.

4.1 Background: The Challenge of Integrating
Responsibility in Traditional Innovation Models

Innovation comes from the Latin innovationem, noun of action from innovare, in —
novare: “in” for inside, “novare” for change. Innovation was originally seen as
the process that renews something that exists and not, as is commonly assumed,
the introduction of something new. Newness often implies uncertainty, regarding
consequences and impacts. The consequences of innovation, by nature, simply
cannot be predicted despite the many surveys and market studies undertaken by
companies prior to launching a new product or service onto the market. In his
description of innovation, Schumpeter particularly underlined that innovation only
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occurs once the product or service has been launched and attracts enough customers
to become significantly profitable (Schumpeter 1939).

Anticipating the future consequences of innovation is a major challenge because
technological progress and modern science have added complexity to people’s
lives, and give individual real power over the environment and society, which can
eventually threaten the integrity of ecosystems upon which human society depends.
Man has the responsibility to protect himself and his sustainability.

“Act only in accordance with that maxim whereby you can at the same time will
that it should become a universal law.” (Kant 1785) Referring to this version of
Kant’s categorical imperative, Jonas gives his imperative as follows: “Act so that
the effects of your action are compatible with the permanence of genuine human
life” or so that they are “not destructive of the future possibility of such life.”
(Jonas 1979). For Jonas is no logical contradiction in favouring the well-being of
the present generation to that of future generations, or in allowing the extinction of
the human species by destroying our planet. The imperative of responsibility differs
from the ethics of Kant because it relies on the principle that we owe something to
the future generations, even if we will never be directly in relationship with them.

Jonas argues that humanity is in a new ethical movement, that the recent
scientific, technological and economic developments have raised new challenges for
society: Jonas explains that humans now suffer from an ethical gap, created because
of the chasm that exists between technological performance and the capacity of
individuals for exercising moral responsibility, and that traditional ethics do not
provide a clear guidance to the understanding of these issues anymore (Jonas 1979).
Since nature now constitutes an important focus of human responsibility, and since
many actions undertaken by individuals can have an irreversible effect on nature,
this notion of responsibility spreads beyond human relations, and should thus be
incorporated in any long-term effects of forecast.

A common acceptance of the term “responsible” within an organizational context
is difficult to find. According to Frangois Eswald, “what makes us responsible is the
fact that we make decisions when we are responsible for others. This dimension
cannot be seized by law because law thinks responsibility in terms of norms and of
breaking of those norms. Yet we are not completely feeling responsible when we are
submitted to norms. The experiment of responsibility begins with making a decision
in which norms had no part” (Eswald 1996). This dimension was the one adopted
by Petersen when he underlined the space we implement in responsibility between
the ‘do no harm’ and the ‘do good’ (Pedersen 2010). The question of submission to
norms thus differs from doing good; the latter is defined as going positively beyond
norms.

In the recent past, this notion of responsibility has evolved. From consumer credit
to the last cellulars, everything has suddenly acquired ‘responsible’ coating. Fol-
lowing the ‘green washing’ trend, it appears the next one will be the ‘responsibility
washing’ trend.

There is clearly a need for responsible innovation, but the term is no longer
keeping pace with its meaning, too unclear and trivialized. As well as having a
passive and defensive coloration, it does not allow to point out the particularities of
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its object precisely enough; it thus remaining of little use. In this paper we will try
to understand what responsibility means as far as innovation is at stake.

First we will try to figure out where responsibility is at stake, by examining
Clayton Christensen’s innovation model, which stands for a very useful analysis tool
regarding differences between disruptive innovation versus incremental innovation
(Christensen 2003). Then we will look at catalytic innovation, an attempt by
Christensen to provide a societal benefit through disruptive innovation (Christensen
20006). Finally we will see how the results of an original survey targeted at managers
show that they choose to innovate whether the future consequences of the launch of
an innovation are foreseeable or not. In conclusion, we will try to understand what
hinders responsible innovation in companies.

4.2 Introduction to Christensen’s Model

Christensen’s model distinguishes between two types of innovations: incremental
innovation and disruptive innovation (Christensen 2003).

Incremental innovation has a minor impact on the market and does not change
conditions of use radically. It usually builds upon existing knowledge and resources
within companies: it is competence-/performance- enhancing. This type of innova-
tion is usually pulled by the customers.

In contrast, disruptive innovation consists of designing for a different set of
consumers. It has by nature an impact that the market does not expect. It usually
modifies conditions of use for customers and usually implies a radical technical
or technological change. The personal computer (PC) is an example of disruptive
innovation: before PCs, computing was done through expensive mainframe centers,
and was therefore not accessible to the mainstream market.

Since a company is able to innovate faster than what customers can “digest”,
low-end disruption occurs when the rate at which products improve exceeds
the rate at which customers can adopt the new performance. At some point, a
disruptive technology may enter the market and provide a product which has lower
performance than the incumbent but which exceeds the requirements of certain
segments. When technology outperforms consumers’ expectations, only a niche of
“premium” consumers will want to buy the product/services at a high price in a very
competitive environment. Other consumers may favour disruptive innovation.

“New market disruption” occurs when a product fits a new or emerging market
segment that is not being served by existing industry.

Some disruptive innovations can be hybrid: both low-end and new market
(Knopper 2009). For instance, Amazon.com is a low-end disruptive innovation as,
since the 1990s, when the music industry phased out the single, many consumers
couldn’t afford buying music. Amazon put an end to this by enabling “poor”
consumers to buy a single song for a cheap amount (0, 99 cents). On the other hand,
it eventually became a new market disruption by undermining the sales of physical
CD’s: total industry sales were about $10 billion last year, down from $14 billion in
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2000, according to the Recording Industry Association of America, mainly because
of digital music such as music available on amazon.com.

Christensen’s disruption model therefore provides a comprehensive and useful
insight to understanding innovation (Christensen 2003). We will try to find out
where the major risks regarding responsibility stand in this model, starting with dis-
ruptive innovation, which seems to be providing more uncertainty than incremental
innovation.

4.3 Disruption vs. Responsibility: An Antinomy?

4.3.1 Diffusion of Incremental Innovation

Incremental innovation usually follows a traditional adoption pattern. The tra-
ditional adoption curve, as described by Everett Rogers, is a S-shaped curve,
showing the rate of adoption of an innovation by four different types of consumers:
innovators (2.5 %), early adopters (13.5 %), early majority (34 %), late majority
(34 %) and laggards (16 %) (Rogers 2003). The way to develop a market is to
follow the curve from left to right, using each captured group as a reference for
the next group to adopt the innovation. The early majority naturally follows early
adopters, because of learning and adaptability to technological progress. Thus, with
incremental innovation, evolution of adoption is rather predictable, and uncertainty
is therefore reduced.
Specific challenges arise when disruptive innovation is at stake.

4.3.2 Diffusion of Disruptive Innovation

Being a disruptive innovator sometimes implies “crossing the chasm” of the
product/service adoption curve, which is different from following the traditional
adoption pattern. According to Moore, for disruptive innovations, adoption does
not come in a predictable way: it makes the transition between visionaries (early
adopters) and pragmatists (early majority) a difficult and unpredictable step to
follow (Moore 1999). Indeed, it is very difficult to convince pragmatists with a
totally new product or service. References are very important to them, and they
do not necessarily trust early adopters. Pragmatists won’t buy until the company
and its new offer are established, but in order to establish a company, pragmatists
have to be involved ... And so if trust is acquired and early majority starts buying,
the development can be exponential. But the innovation might as well be rejected
by pragmatics and make it have no impact. It is therefore a real challenge for
companies to foresee the development of a disruptive innovation in terms of market
size (Fig. 4.1).
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Fig. 4.1 Crossing the Chasm (Moore 1999)

4.3.3 Managing the Life Cycle of Disruptive Innovations

Because of the complexity of anticipating the success and the penetration of
disruptive innovation in the market, it is particularly difficult to assess consequences
and impacts that arise across the entire life cycle of an innovation, from its pro-
duction to its withdrawal. Indeed, when the penetration of an innovation surpasses
expectations, new challenges can emerge, such as the long-term availability of the
resources needed to produce the innovation, the impact of a massive production and
use in terms of energy consumption and rejects, and recycling opportunities.

The case study of the CRT versus LCD television market is a good example of
what happens when a new technology disrupts a market. Liquid Crystal Displays
(LCD) screens are key components in flat panel televisions, but also laptop
computers, flat panel monitors, cell phones, PDAs, digital cameras, clocks, watches,
GPS receivers, answering machines and other electronic devices. Many of these are
in very high demand and LCDs are being incorporated into an increasing number of
devices. As far as it is known, Indium Tin Oxide remains the best material for LCD
and other flat panel displays applications. It offers the best performances in terms of
optical transparency, electrical resistivity, uniformity of transparency and resistivity,
chemical and mechanical stability, resistance to corrosion... New material sets
could be developed as replacements for ITO, however, this not a likely scenario in
the near future. Any change would require significant research and development, life
testing, process changes and equipment changes. Indium is expected to disappear in
the next decades (forecasts differ slightly from one source to another, but most of
them claim that Indium should be extinct by 2025). What is more, at the end of
the life cycle, recycling opportunities remain almost inexistent. The use of nitrogen
trifluoride (NF3) during the production of LCD screens is another important issue.
NF3 is a greenhouse gas, and an important contributor to global warming. As NF3
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was not in widespread use by the time Kyoto Protocols were implemented, there
is no incentive for companies to reduce their production. The huge success of LCD
screens has therefore strong consequences in terms of sustainability of this offer, but
also strong environmental impacts.

Another example is the iPod. When more than 20 different versions of iPods
are launched by Apple within 8 years, between 2002 and 2012, when more than
275,000,000 iPods were sold by August 2010 making it the first numeric personal
stereo far ahead of its competitors, questions arise. Can iPod be easily recycled?
How sustainable (regarding natural resources) can such a mass production be?

Even low-end disruptive innovation, which usually relies on lower cost versions
of existing solutions, faces similar challenges, since it allows a large number
of people to access a product/service they could not previously afford. This
generalization of access can become a threat and have a strong impact on society
or environment. In India for instance, in addition to increasing the general chaos of
the streets, the rise in car ownership, with the development of the Tata Nano and
other low-cost cars, worsens air quality and lead to more global warming pollution.
Rajendra Pachauri chairman of the Intergovernmental Panel on Climate Change,
who got Nobel Prize in 2007, said he had “nightmares” about the impact the Tata
car would make to environment. As a consequence of its low cost (120,000 rupees,
around 2,500%), the number of Indian families that can afford a car could almost
double. Even if the car consumes only at an average of 20 km per gallon — lower than
the European average — the impact on environment could be high if about 250,000—
300,000 cars were produced per year.

Not knowing the size of potential adoption market makes it difficult for compa-
nies to manage the sustainability of the product/service over its entire life cycle. But
even if forecasting the adoption was possible, some uncertainty would still remain
concerning the consequences of disruptive innovation, following the idea introduced
by Hans Jonas that the field of human action is now greater that the field of human
knowledge (Jonas 1979), and that models based on risk analysis can fail, because of
this knowledge gap.

4.3.4 The Knowledge Gap

Disruptive innovations often rely on new techniques or technologies, for which
scientific knowledge is still limited, and for which all consequences cannot always
be foreseen.

For instance, the impact of nanotechnologies, which are now used in many
consumption products, is still uncertain, and the consequences on health and
environment are not precisely known. Nanotechnology is science and engineering
at the scale of atoms and molecules. Materials of this size display unusual physical
and chemical properties. On the one hand, there are about a 1,000 products
with nanotechnologies available on the French market, and in the short term,
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the greatest advances through nanotechnology should be related to new medical
devices and processes, new catalysts for industry and smaller components for
computers. The global revenue resulting from nanotechnologies, which was about
40 billion Euros per year in 2001, was estimated at around 700 billion Euros in
2008, and should reach a 1,000 billion Euros in 2015: this would represent the
employment of two billion people worldwide. One the other hand, only about 3 %
of research publications about nanotechnologies take into consideration the risks on
environment and health, despite the fact that it has been proved that nanomaterials
can get into the lungs or skin epidermis easier than any other material (INRS
2009). The issue of responsibility in the generalization of nanotechnologies should
therefore be discussed.

Nanotechnologies are not the only example of such a dilemma between the
economic potential of some scientific developments and the limits of knowledge
concerning the consequences of their use. The inability to anticipate the con-
sequences of disruptive innovation, and therefore its consequences on society,
ecosystems and the environment, requires the implementation of responsibility as
a key element of the model. Understanding that societal stakes are high, because of
potential threats created by innovation, is therefore a key challenge for managers,
who can no longer only rely on risk analysis models to guide their decisions, and
who must also be aware that in case of the emergence of an unanticipated risk, they
must preserve society by stepping back and caring for all stakeholders.

The consequences of disruptive innovation are thus led by two major factors
of uncertainty: the complexity to anticipate adoption levels and therefore manage
the resulting mass effect on the entire life cycle, and the gap created by our
limited knowledge and the existence of unpredictable risks. But one cannot describe
the importance of responsibility in disruptive innovation without mentioning the
Christensen’s work on catalytic innovation as a first step towards this issue.

4.4 Catalytic Innovation: A First Step Towards
Responsibility?

To a certain extent, Christensen introduced a notion of responsibility, but with a
restricted scope.

Admittedly, following Christensen’s article on “Disruptive Innovation for Social
Change”, the disruptive innovation model provides opportunities to create social
businesses through catalytic innovation (Christensen et al. 2006). Indeed, disruptive
innovations don’t meet existing customers’ needs for existing products or services.
Certain “high tech” features of the established goods, which only appeal to high-end
consumers, are not included in disruptive offers, which rely on more basic features
and capabilities. Being simpler, these offers are often more convenient, and less
expensive, so they appeal to the low-end of the market, who can afford to buy them.
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They can provide access to new products and services for people at the Bottom of
the Pyramid and therefore contribute to the development of groups of people who
are marginalized in society.

“Catalytic innovations”, which are a subset of disruptive innovations focusing on
social development, can be found in sectors such as education, healthcare, banking.
Catalytic innovations are characterized by four important functions, according to
Christensen: they create systemic social change, they meet a need that remained
unaddressed or over served (when they offer a too high level of performance
compared with individual needs) by existing companies, they offer good products
that are cheaper and simpler, and they generate donations (“micro-businesses”,
social funds, volunteer workforce . ..). They are often considered unattractive by
competitors but have a dominant position on their market (Christensen et al. 2006).

The example of Eko Bank in India shows how using a very simple interface on
mobile phones provides access to basic banking services to a large part of the Indian
society. The service is available to the customers on all mobile phones including the
most basic models. It provides access to a simple mini savings account. Its func-
tionality range from peer-to-peer money transfers, cash deposit/withdrawal, wage
and salary disbursements, to micro-insurance, micro-credit and payments. Mobile
technologies provide various opportunities for catalytic innovators, especially in
fields like health, or education. These opportunities, when launched successfully
on the market, are said to be disruptive innovation, because they provide a simple
service to low-end consumers who could not afford it before, based on relatively
basic technologies, accessible to the “Bottom of the Pyramid” (Prahalad 2004).

But what is called “Bottom of the Pyramid innovation” or “social entrepreneur-
ship” only accounts for a very small part of responsible innovation. Indeed, it
focuses on the present more than the future. What we refer to as “responsible
innovation” covers a much larger scope, which is indeed linked not only to the
development of society, but which places the individual value at the center of any
product or service development. “Social” is not a synonym for “responsible”, which
embraces a more holistic approach, focused not only on the present but also on the
future, not only on society but also on environment and economic sustainability, not
only on pragmatic solutions and action but also ethical debates and thinking.

In order to better understand the perception of responsibility by decision-
makers in companies, an original online survey was conducted by ESSEC ISIS,
in France; among people making decisions regarding innovation in their company.
Based on the observation that responsibility had become a major stake for society,
and that managers in companies did not seem to make decisions based on this
responsibility pre-requisite, this survey aimed at understanding decision-making
processes and qualifying the responsibility-sensitiveness of managers. It therefore
provides an insight into managerial behaviors towards responsible innovation inside
the company, differing from traditional approaches to responsible-innovation which
often only address experts’ points of view.
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4.5 How Decision-Makers Understand and Implement
Responsibility: Results of a Survey

4.5.1 Scope of the Survey

The survey was initially sent to a large range of managers, mostly from French
companies, and with an interest in innovation. Over a period of 4 months, between
January and April 2011, 62 people out of 78 respondents (out of 280 questionnaires
sent) completed the entire survey. Among those 78 respondents, 80.8 % came from
a service company, 65.4 % were men, and 65.4 % were in a company with more
than 2,000 employees. 92.3 % were involved in decisions concerning innovation.
Answers from the six people who didn’t participate to decision-making processes
were not taken into account in the following results.

There were five “profile” questions in the survey: Gender, Company size,
Function, Sector of the company, and Innovation decision-making involvement
(Yes, always/Yes, sometimes/No). Unfortunately no clear trend related to profile
characteristics emerged from the results.

Then, for the decision-makers, six other closed questions were asked (Table 4.1).

4.5.2 About Anticipation and Forecast — Questions 2, 3 & 4

Can you forecast the social/environmental consequences of innovation launched by
your company? (Table 4.2)

The results of the survey show that decision-makers have a clearer vision on the
potential impacts of innovation launched by their company in the short-term than in
the long-term:

— When, in the short-term (3 years to come) 29 % of decision-makers declare they
can anticipate precisely the impacts on society, and 23 % the impact on the
environment, in the medium term (3—-10 years), only 16 % have a precise idea
about the social impact and 13 % about the environmental one.

— In the long-term (more than 10 years), only 9 % of decision-makers deem they
are able to anticipate precisely the social impacts of innovation, and 8 % the
environmental one.

— In the short-term, social impacts are easier to forecast than environmental ones,
but in the long-term the results are more balanced.

The survey therefore shows that decision-makers in company are aware of their
incapacity to forecast the consequences on innovation on which they decide.
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Table 4.1 Survey questions and answers
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Question

Possible answers

1. Why do you innovate?

2a. Can you forecast the short-term (less than 3 years)
consequences and impacts of innovation launched
by your company, from a social point of view?

2b. Can you forecast the short-term (less than 3 years)
consequences and impacts of innovation launched
by your company, from an environmental point of
view?

3a. Can you forecast the medium-term (3—10 years)
consequences and impacts of innovation launched
by your company, from a social point of view?

3b. Can you forecast the medium-term (3—10 years)
consequences and impacts of innovation launched
by your company, from an environmental point of
view?

4a. Can you forecast the long-term (more than 10
years) consequences and impacts of innovation
launched by your company, from a social point of
view?

4b. Can you forecast the long-term (more than 10
years) consequences and impacts of innovation
launched by your company, from an environmental
point of view?

5a. If you cannot anticipate the social consequences of
innovation, do you choose to innovate anyway?

5b. If you cannot anticipate the environmental
consequences of innovation, do you choose to
innovate anyway?

Competition/Compliance to the law/
Customer need/Technological
opportunity/Other

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, precisely/Not really, there are still
uncertainties/Not at all

Yes, for sure/Yes, maybe/No I don’t
think so/Not at all

Yes, for sure/Yes, maybe/No I don’t
think so/Not at all

Table 4.2 Survey results to questions 2, 3 & 4 (61 responses)

Short term impact

Medium term impact

Long term impact

Environmental Social Environmental Social Environmental Social
(%) (%) (%) (%) (%) (%)
Yes, precisely 23 29 13 16 8 9
Not really, there 53 65 52 52 34 31
are still
uncertainties
Not at all 24 6 35 32 58 60

4.5.3 About Decision-Making and Responsibility

If you cannot anticipate the social/environmental consequences of innovation, do

you choose to innovate anyway? (Table 4.3)
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Table 4.3 Survey results to

Envi tal (% Social (%
question 5 (61 responses) nvironmental (%) ocial (%)

Yes, for sure 16 11
Yes, maybe 35 35
No, I don’t think so 47 48
Not at all 2 5

Despite the decision-makers’ inability to anticipate precisely the social impact,
even in the short-term, of innovation, almost 47 % of them choose to innovate
anyway. It is even more accurate when the environmental impact is concerned.
Indeed, more than 51 % of decision-makers innovate, even if they do not have a
clear forecast of the impact of their choice.

Innovation for decision-makers in company remains a necessity, mostly because
of market demand (for 82 % of them), and of technological opportunities (60 %).
They feel compelled to innovate, or at least they do not feel concerned by a
responsibility towards the people and the planet.

Many reasons for this irresponsible behavior can be found in the comments
from respondents, from an economic responsibility for the survival of the company
(“If I do not innovate first I will lose my competitive advantage”), to the pressure
coming from the shareholders. What is more, innovative firms tend to be more
decentralized than others, with group projects involving different categories of
employees and a flat hierarchy, resulting in a dilution of responsibility in a collective
unconsciousness.

It can be noticed that for 52 % of decision-makers, innovation is resulting from a
will to comply with the law or anticipate its evolution. Therefore, law can be driving
responsibility, even if no ethical conviction lies behind the action.

4.6 Fulfilling Responsible Innovation and the Race
for Competitiveness: A Dilemma?

Today, shrinking product life cycle and the race for competitiveness through
innovation, because of market pressure, give little time for companies launching
new products or services. This “time-based competition”, as introduced by Stalk
(1988), considers time a resource, an input in the innovation process: since time
consumption acts as an opportunity cost, time-based strategy creates competitive
advantage for the company. A product 50 % over budget but introduced on time
generates higher profit levels than a product brought to market 6 months late (within
budget) (Inman 1992). If launched 6 months late, a product with a 5 year life cycle
can lose up to 33 % of its total lifetime net profit INSEAD 2006). The speed of the
innovation process therefore often poses a threat to responsibility, since it reduces
the time dedicated to research and to the analysis of direct and indirect consequences
of new products or services.
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As CEOs and managers are rewarded for making quick decisions in complex
situations, as they are selected for their ability to “act despite uncertainty”, they no
longer afford much time for in-depth study and review before making choices, and
they tend to rely on quick decisions, which can threaten responsibility in the medium
or long run. Many CEOs acknowledge that they “feel overwhelmed by data while
still being short on insight” (IBM 2010). But at the same time, they can’t wait to act,
even in uncertain situations, because if they do not, competitors might consider that
taking calculated risks can pay off. The ambiguity is in the notion of “calculated
risks”. Among the top leadership qualities, creativity is ranked at the top position,
followed by integrity and global thinking, but focus on sustainability, humility and
fairness stand at the bottom of the list (IBM 2010).

In this context, a framework for responsible innovation should be defined around
three axes (Bensaude-Vincent 2009), which usually represent major obstacles to
responsibility (Pavie 2012), and which are:

— The unique prism of answering consumer needs.
Questioning the reasons for developing a particular innovation is of fundamental
importance for the firm wishing to integrate responsibility in its strategy. The
rise of a consumer need does not mean that it must be automatically met by a
new product or service. Nowadays, the market is saturated with products to suit
every single consumer’s want. If we consider the fact that in less than 10 years,
the market has seen a succession of more than 20 generations of iPods, there is,
admittedly, a need for the dematerialization of music; but does that necessarily
mean that consumers actually need so many different versions of what really is
the same product concept and within such a short space of time?

— The innovator’s incapability to calculate and predict the consequences of their
product/service launch.
This incapability is enhanced by the endless race to the market for each
innovation, thereby generating quick and hasty decision-making processes. Once
again, we are faced with the crucial dimension of time. This dimension even
concerns an innovation like Facebook. Has the organization attempted to predict
the many and risky consequences of a database which may well soon reach its
billionth connected member?

— The introduction of new risks with societal and daily consequences on individual
lifestyles.
The consequences of an innovation launched in a particular sector can have
knock-on effects in other sectors. This factor is rarely taken into account within
innovation projects. The low-energy light bulbs, widely acclaimed for being
ecologically-friendly are produced using rare-earths from China. However, it is
acknowledged that the extraction of these rare minerals represents an ecological
cost so large, that it would be preferable to keep using incandescent light bulbs.

These three axes are essential in the understanding and the possible integration
of responsible innovation. They can generate awareness and provide guidance for
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decision-makers and innovators; they can even stimulate humility, cautiousness,
longer-term thinking, and the ability to step back whenever unexpected conse-
quences arise.

These axes must however remain linked to the ultimate objective of a firm
to create value, which is a major incentive to innovation but also a condition
for economic sustainability and therefore existence. Catalytic innovations, for
instance, are successful in combining social benefits and economic sustainability:
they illustrate how initiatives with a non-profit drive can create economic value as
well. Thus, in order to favour decisions supporting responsible innovation within
this framework, further research needs to be done about the relationship between
responsibility and economic performance, and the type of organization optimizing
the integration of responsibility in business models.

Finally, this framework is one of the many ways which can lead to responsible
innovations. Political and legal action, societal debates, and education all need to be
combined to progress towards responsible innovation. Company decision-makers
are therefore not the only stakeholders involved in this process. Companies’ ecosys-
tems, including shareholders, suppliers, and consumers, as well as governments,
NGOs, researchers, and other societal and economic influencers need to be aligned
to contribute to change the current paradigm, with a drive to achieve responsible
innovation.
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Chapter 5

Technology Transfer of Publicly Funded
Research Results from Academia to Industry:
Societal Responsibilities?

Elisabeth Eppinger and Peter Tinnemann

Abstract Publicly funded research aims to serve the public good; hence
monopolies introduced by patents are highly debatable in their characteristic to
foster innovation and economic growth. However, even with patent protection the
research results could be transferred responsibly. This article explores option to
enhance technology dissemination of publicly funded research results which are
patent protected, using alternative licensing strategies such as equitable licensing
and patent pools instead of exclusive licensing. We found that German research
institutes lack incentives to license patents under these schemes and suggest that
social responsibilities could be protected by implementing legal frameworks, and
through policies of research organizations and research funding organizations. With
our analysis we aim to contribute to the responsibility debate of technology transfer
from publicly funded research to private industry.

5.1 Introduction

Every year, a substantial amount of tax funded research projects are conducted at
universities and public research institutes. Large funding schemes focus on key
technologies considered highly relevant for economic development, such as clean
technologies, or areas where traditional market incentives fail, such as rare or
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so-called neglected diseases. In order to bring publicly funded research results to
the market, they are made available to private industry to allow commercialization
of innovations based on these research outcomes.

The traditional concept of publicly funded research is that researchers answer
questions and provide solutions to issues which are relevant to society, in response
their work is funded by tax payers’ money. Publicly funded researchers making
their research results accessible to society, in exchange receive reputation and fame.
However, this system is changing drastically. Instead of the objective to disseminate
the results as wide as possible, researchers at universities and other publicly
funded research institutions are increasingly expected to apply free market rules
to utilization of their work, to protect and to commercialize their research results.

Since recently, increased intellectual property protection and exclusive licensing
of research results is discussed as hindering market competition and for its negative
impacts on costs of new technologies, most importantly those of high societal
importance (e.g. Anderson 2007; Murray and Stern 2006; Sampat 2009; Straus
2008). Moreover, in today’s increasingly commercialized research environment
effective transfer of research results from universities and publicly funded research
institutes to the highest benefit for society is a matter of ongoing debate. In
particular in areas where traditional market incentives fail to foster innovation, such
as neglected diseases, the role of publicly funded research and new paths to develop
research results towards commercialisation needs to be explored (Tinnemann et al.
2010). Further on, existing technology transfer concepts to address the research
and access gap do not yet include social responsibility of academia (Wagner-Ahlfs
2009). While we experience a rise of patenting of publicly funded research, the
underlying question remains whether patent protection in general is a suitable tool
for technology transfer from academia to private industry. But even with patent
protection it is possible to transfer technology responsibly. A few new initiatives
started, aiming to achieve a broader dissemination of academia research results
which are protected by patents. Amongst them the concept of equitable licensing
and the concept of patent pools appear promising.

This paper aims to contribute to the debate on technology transfer and its
responsibility in contributing to solve societal problems. By identifying reasons why
researchers and technology transfer offices are hesitant to employ new concepts to
increase dissemination of patented research outcomes, and by suggesting possible
ways to overcome potential obstacles, we want to enhance current technology
transfer practices. Furthermore, from a purely scientific perspective, we contribute
to current research on the impact of patent rights and innovation, and methods to
increase technology dissemination.

The remainder of the paper explores the suitability of two most promising
concepts — equitable licensing and patent pools — and reasons why they are not
broadly employed by academia yet. Section 5.2 provides a brief introduction
on current theory on technology transfer, as well as new technology transfer
concepts equitable licensing as developed by Godt (Godt and Marschall 2010),
and patent pools. Section 5.3 explains the research question, research design, and
the analytical approach — actor-centred institutionalism. Section 5.4 provides an
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overview of the key findings on incentives to apply exclusive licensing, equitable
licensing and patent pools. Moreover, the necessity to include social impact within
the effectiveness measurements of technology transfer is discussed. Section 5.5
concludes with a reflection of the results and some thoughts on further research.

5.2 Technology Transfer: Current Rational and Effectiveness
Concepts and Alternatives to Exclusive Licensing

It is widely accepted that with our current economic system private industry is
not able cover all relevant issues that societies are facing. For example, one major
societal challenge is access to medicine in low income countries, and development
of new innovative medicines for neglected diseases. While the issue of the existing
research and access gaps for medicines for neglected diseases and diseases of
poverty is well documented, possible solutions to address those are under debate
(Sampat 2009). One possible solution could be publicly funded academic research,
whose results are transferred to industry, including to those in low income countries,
which provide medicines or patients in these countries. In order to achieve this,
patents need to be licensed responsibly. This section explains the background of
the current predominant technology transfer system — exclusive licensing — and
introduces the two alternative concepts which could achieve responsible technology
transfer — equitable licensing and patent pools.

5.2.1 The Rational of Patenting in Academia and Exclusive
Licensing for Technology Transfer

Exclusive use of intellectual property rights (IPR) protected research results is
intended to foster strategic utilization of market exclusivity for financial gains,
hence economic growth. To enhance these strategies for further commercialization
of research results, new policies and laws like the Bayh-Dole Act were introduced
to allow universities and other publicly funded research institutes to protect
the intellectual property (IP) of their research results through patents and other
IPR (Mowery et al. 2001). The traditional view that research results should be
freely available to everyone interested was succeeded by the rational that private
companies are only interested in utilization of publicly funded research results if
they will be able to use them exclusively. This policy change was initiated when
investigators in the U.S.A. tried to understand why firms do not fully use research
results. They concluded that industry would take greater interest if they could obtain,
at least some, market exclusivity. Consequently, policy makers advised legislators
to allow public research institutes and universities to patent their research results,
even when the research was publicly funded.
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Since then it is clearly observable that the international technology transfer
practices have shifted with the introduction of the Bayh-Dole Act from freely
accessible research results towards IPR protected exclusive access for commercial
remuneration (Baldini 2009). Policies similar to the US Bayh-Dole Act were
recently introduced in European countries such as Germany (Tinnemann et al. 2010)
with some regional the differences. However, there are major difference between the
legislation in the US and Germany. Whereas the US research institutes remain the
owner of the patents, Germany allows the sale of patents owned by public research
institutions. The exclusive transfer to firms aims to provide industry with incentives
to further develop the research results. But whether the free-market driven concept
behind technology transfer of research results is more efficient than the old concept
of free access is still yet a matter of debate. To eventually allow answering these
questions, suitable instruments and key measures are lacking to obtain data and
compare effects.

Two developments of current dominating global economic policies manifest the
importance of technology transfer by means of patents: the overall strengthening
of the IPR systems through the TRIPS-Agreement (WIPO 1996), and increasing
competition for public funding amongst research institutes. The TRIPS-Agreement
introduced the concept of IPR also in developing countries and provided greater
harmonization of IPR across all WTO members. Accordingly, international tech-
nology transfer by means of patents became easier and more interesting for
multinational corporations. The increasing competition for public funding entailed
the introduction of research results and technology transfer measurements for better
comparison, amongst them the number of patent approval and licensing agreements.
To ensure that shortcomings of the current system are addressed, it becomes
even more important to find alternative ways to overcome disadvantages inherent
to exclusive licensing and complete transfer of patent ownership. That does not
necessarily mean that the knowledge needs to be brought into the public domain
without any protection. Several IPR arrangements exist to shift IP from private
property to shared property or common goods. Open source software development
is probably the best known concept.

Research analysing technology transfer effectiveness has shown, that simply
counting licensing contracts or revenues does not adequately represent the impact of
transferred technology. It is much more difficult to define and to measure, because
the impacts are numerous, interrelated, and almost impossible to be separated from
other aspects that determine the success and failure of a new technology (Astor et al.
2010; Teece 2008). Bozeman (2000) proposed a contingent effectiveness model of
technology transfer that aims to capture various effectiveness criteria necessary to
assess the transfer outcome (see Fig. 5.1), based on an extensive literature review
on empirical and conceptual studies of technology transfer from universities and
government laboratories to industry.

His model covers a comprehensive number of relevant aspects influencing the
technology transfer process and its effectiveness. According to the model the most
important dimensions that impact on effectiveness are the transfer agent, the transfer
medium, the transfer object, the transfer recipient, and the demand environment.
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Fig. 5.1 Technology transfer effectiveness model (Source: Based on Bozeman 2000, 369)

Whereas all participating stakeholders and objects have different interests and shape
possible transfer modes, and have different criteria to assess the effectiveness. The
main effectiveness criteria that Bozeman (2000) defined are:

1.

2.

W

“out-the-door”: when the successful transfer process is measured, regardless of
further impact,

market impact: the commercial impact for the firm, margin, profit, obtained
market share and size,

. economic development: impact on regional or national markets, effects on

markets in specific territories,

. political reward: political reward due to the transfer, e.g. increased funding,
. opportunity costs: alternative use of resources and impact on other strategic areas,
. scientific and technical human capital: increase of skills, networks, and infras-

tructure.

The model represents the combination of different views on technology transfer

effectiveness from technology transfer offices (TTOs), policy makers and innovation
studies scholars. It subsumes the rational, that the success of technology transfer
is dependent on commercial success of firms and economic growth. Patents are
designed as an incentive to invest in technological innovations. The predominant
economic theory regards patents as goods which are best used, when a single
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patent owner has full control over the right. This view entails exclusive licensing
or sale of patents as most efficient transfer mode. It is challenged by the notion of
competition, that competition is important for the public good to decrease prices
and incentivize private companies to use their resources including patents most
efficiently. Accordingly, non-exclusive licensing to multiple firms could increase
the competition amongst them.

More recently developed technology transfer models are equitable licensing and
patent pooling, which aim to increase technology dissemination, despite existing
patent protection. The concept of equitable licensing, based on humanitarian
licensing initiatives of Northern-American universities, is explored and further
developed by a German research consortium of the University of Oldenburg, Charité
Universitiatsmedizin Berlin and BUKO Pharma (Godt 2011; Godt and Marschall
2010). Equitable licensing is of interest to our study, because it is under discussion
at German universities, public research institutes and politicians and holds the
potential to be implemented in the near future. The concept of a patent pools,
broadly employed by various companies in the electronic and IT industries (Grassier
and Capria 2003; Verbeure et al. 2000), is adapted by UNITAID (‘t Hoen 2011)
for the development for neglected tropical diseases and HIV/AIDS medicines. The
following two subsections introduce these concepts in more detail.

5.2.2 Egquitable Licensing — A Differentiated Transfer
Approach

Equitable licensing developed from the initially introduced humanitarian licensing,
aims to combine IPR and societal responsible technology transfer by increas-
ing access to research results to achieve higher dissemination and counteract
monopolies with high prices (Godt 2011). The discussion about the necessity for
new technology transfer concepts started in 2001 when Yale University, holding
relevant patents for the HIV-medicine Stavudine (Zerit®), initially provided a single
pharmaceutical company with an exclusive license and subsequently renegotiated
the licensing contract to allow also other manufacturers bringing the product onto
different markets at lower prices (Mimura 2010; Wagner-Ahlfs 2010). However, the
concept is not limited to medicines, but it is also enticing for other technologies
with high societal impact such as environmental technologies or infrastructure
technologies in IT.

To accommodate the practices of technology transfer in Germany, Godt (2010)
proposes a differentiated modular approach rather than licensing all results non-
exclusively. The concept of equitable licensing is further developed, so that it
does not necessarily imply to provide research results for free to anyone without
providing some monopoly. In fact it is proposing a modular system of golden, silver
and bronze versions of licenses (see Table 5.1), depending on the level of intellectual
property rights at stake, while various options can be chosen.
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Table 5.1 Equitable licensing concept

Gold Silver Bronze
Distribution Non-exclusive licensing Differential licensing Exclusive licensing possible,
of rights only but obligatory realization
plan
Conditions Improve provision Reasonable pricing
Technology building
Education at target
countries
Realization Obligations milestones Licensees at target
patronage [private countries
person/NGO]
Controlling Monitoring contractual
penalty
Grant-back No charges to university for No charges to university Royalty free only for
research and commercial for research but research use
use [share alike] royalty charges for

commercial use

Source: Based on Godt and Marschall (2010)

For all three versions, which are explained in detail at Godt and Marschall (2010)
the patent rights should stay with the university or publicly funded research institute.
With signing away the ownership on patents, the research institute cannot exert any
control regarding the use of the patented technology. To secure the rights, patent
application for joint research should not be solely in the name of industry partner,
also not in designated countries nor second application.

The gold version allows only non-exclusive licenses. An unlimited number of
companies can obtain rights to manufacture, sell and develop further the research
results at stake. By this, it is assumed that the prices will be competitive. Moreover,
licensees should commit to technology building and education in designated
countries. Also, a realization plan with obligations, milestones, and responsibilities
could be included. To secure that firms and academia really stick to these conditions,
Godt (2011) advises the patronage of a private person or NGO operating in the
public interests. Moreover, the licensing contract should include penalties and the
implementation of agreements should be properly controlled and enforced. Further
developments based on research results should fall under a share-alike agreement
as known in copyright licensing, they should be granted back royalty free to the
university, for research purposes and commercial use.

The silver license is a more differentiated licensing approach, which allows
only non-exclusive licenses to low-income countries but exclusive licenses to high-
income countries. The binding condition, however, should require the licensee to
offer products at reasonable prices. Moreover, those using the licensed research
results should be aiming to develop technologies targeting low-income countries
in order to support technology building. As for grant-back clauses, further devel-
opments have to be grated back to university for research and commercial use,
however, reasonable royalties could be charged.
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An agreement involving two or more patent owners to license one or more patents to one
another or to third parties including:
+ agreed cross-license,
+ agreed framework for out-licensing to third parties which do not contribute own patents
(main difference to simple cross-licensing scheme), and

+ agreed pricing and royalty sharing scheme.

patent pool

cross licensing
agreements

Fig. 5.2 Patent pool definition (Source: Based on McCarthy et al. 2004; Verbeuere et al. 2006)

Under the bronze license exclusive licenses are possible, but only in combination
with an obligatory realization plan. The royalty free grant-back only applies to
research, not to commercial use (Godt and Marschall 2010).

5.2.3 Patent Pools

When firms agree to share their patent rights, they usually decide on cross-licensing.
But when more than two patent owners are involved, other forms such as patent
pools can become more effective (see Fig. 5.2). A patent pool is a special co-
operative patent arrangement that bundles patent rights for a specific technology
in order to share this patent portfolio amongst the patent owners, and license it as a
package to third parties. Instead of having to negotiate with each patent owner indi-
vidually, interested parties can license a whole package with a single contract (Carl-
son 1999; McCarthy et al. 2004). Additionally, the licensor does not have to pay
licensing fees to all relevant patent owners, which could sum up to high royalties.
Consequently, patent pools can reduce transaction costs by shortening negotiation
processes and counteracting royalty stacking (Merges 1999; Verbeuere et al. 2006).

The advantages of patent pools to foster innovation and overcome patent
blocking and patent thickets were recognized in several studies (Clark et al. 2000;
Shapiro 2000; Ziedonis 2004). Besides their potential to enable innovation when a
multitude of patent owners agree on patent pools instead of blocking each other,



5 Technology Transfer of Publicly Funded Research Results from Academia. . . 75

they have also some negative effects that can hinder innovation and technology
dissemination. Pools can enable agreements between firms resulting in market
dominating positions (Gilbert 2004; Temple Lang 1994).

The majority of literature on patent pools focuses on suitable design from a
legal and macro-economic perspective to avoid antitrust issues (e.g. Lerner and
Tirole 2007), as the legal framework for patent pools evolved over time towards
stricter guidelines. Due to several adjustments in antitrust law, nowadays patent
pools have to be non-discriminating and should enable competition (Gilbert 2011).
Interested parties are allowed to license patents on non-discriminatory terms,
patents are limited to essential patents, and also grant-back clauses only apply
to patents that found to be essential to the technology (EC 2004; Stumpf and
Gross 2005; US Department of Justice and Federal Trade Commission 1995).
Best-practice is to have an independent expert valuing the patents to determine
essentiality and advice on fair and reasonable royalty rates (Verbeure et al. 2006;
Van Overwalle 2009). On the other hand, the advantages and difficulties associated
with setting up and executing patent pools for strategic innovation partnerships
should not be underestimated. Especially universities underutilize patent pools for
technology transfer as reports by technology transfer offices reveal (Astor et al.
2010). Consequently, the need for further research on patent pools exists.

Both concepts, equitable licensing and patent pools, despite their capability
to disseminate technologies more broadly and although increasing known by
researchers and technology transfer officers at publicly funded research institutions,
are not yet widely utilised. Assessing technology transfer activities in Germany in
2010 showed that the transfer method of choice is still exclusive licensing (Astor
et al. 2010).

5.3 Research Question and Research Design

With our analysis we aim to contribute to the responsibility debate of technology
transfer from publicly funded research results to private industries. Therefore
we identified and investigated subjective reasoning and objective obstacles of
researchers, technology transfer officers and private industries and analyzed their
different perspectives towards employing new technology transfer concepts to
increase dissemination of research outcomes. While qualitatively analyzing our
results, we suggest a quantitative method, based on actor-centered institutionalism,
to establish evidence for the advantages of individual technology transfer strategies.

In order to investigate the potentials of equitable licensing and patent pools
for technology transfer from publicly funded research institutes and universities to
industry, we use the following guiding questions:

1. What are the constraints for publicly funded research institutes and universities
to make use of equitable licensing and patent pools for technology transfer?

2. How can technology transfer offices and policy makers promote the use of these
concepts in order to achieve higher dissemination of research outcomes?
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We use actor-centered institutionalism as our analytical framework to analyze
incentives and constraints, both internal and external, to publicly funded univer-
sities, publicly funded research institutes, and enterprises involved in technology
transfer. The actor-centered institutionalism approach guides the analytical focus
on actor’s cognitive (knowledge, norms, believes) and motivational orientation
(interests and goals, perceived opportunities and outcomes), their constellations (co-
operative, competitive, profit maximizing or hostile) depending on their resources,
their attitudes and engagements, and the institutional context (institutions in the
sense of organizations, legal and political framework, and broader societal norms)
(Mayntz and Scharpf 1995). Different to other streams of institutionalism, the
decision on a certain course of action is therefore not only considered to depend on
norms, interests, available resources and institutions, but also on actor constellations
depending on the specific resources and perceived bargaining power (Scharpf 1997).
This theoretical approach from governance studies is believed to hold advantages
for analyzing the actors involved in innovation and technology dissemination
(Schimank 2004). It is assumed that especially while negotiating and making
strategic choices, where the outcome depends on all actors involved, actors cannot
be sure that the other actors will adhere to agreements, even though they decide
together on one course of action. We apply parts of this approach to analyze motives
and preferences to priorities the technology transfer options and actor constellations
during negotiation situations.

It is further on assumed that universities and other publicly funded research
institutions have different interests and motives compared to private industry.
Therefore, mutual agreements on technology transfer are expected to be somewhat
difficult and that they can develop into long negotiations or even fail, if the interests
are not compatible. Scharpf (1997) assesses the bargaining situations with models
from game theory, informed by field observation. This approach of actor-centered
institutionalism is the basis for the development of our model. The model is used
to describe and analyze the bargaining situation in technology transfer, to translate
the negotiation power and desired outcome and to calculate the pay-off functions.
Accordingly, we analyzed strategic choices and payoffs for publicly funded research
institutes including universities, and for private firms, while comparing the three
technology transfer options: exclusive licensing, equitable licensing and patent
pools. We assume that the patent ownership will stay with the university or publicly
funded research organization as it is practiced in the U.S.A., hence the option of
direct sale of patents is excluded.

Consequently, the concept of equitable licensing and patent pooling are critically
compared and appraised from the perspective of universities and publicly funded
research institutions, and of industry.

Relevant data and information underlying the analysis were gathered from
mission and strategy statements of TTOs and firms, licensing agreements, press
releases, and a standardized telephone interview was conducted with representatives
of ten German TTOs and six pharmaceutical companies, willing and agreeing to
speak to the researcher.
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Critical comparison and appraisal are discussed in light of the various factors
of Bozeman’s technology transfer efficiency model. Focusing on the potential
impact, incentives, advantages and disadvantages from an academia and from an
industry perspective, the three different transfer options are discussed in the model.
Based on results and discussion, recommendations for TTOs and policy makers for
the implementation of equitable licensing and patent pools concepts into transfer
technology strategies are made.

5.4 Research Results

Whether technology transfer of research results happens most efficiently from
a societal perspective when research results are free accessible to everyone or
when they are exclusively licensed to a single firm is still a matter of debate.
The argument for exclusive licensing considers that monopolies are intrinsically
interconnected with financial incentives to bring technology to the market. The
argument favoring free access considers competition as a necessary attribute to level
prices for consumers and force private companies to apply research results most
efficiently. Moreover, the reasoning against access restriction of research results
through patenting claims, that private companies take up valuable research results
regardless whether they are protected because their competitors would do so as
well. Additionally, the transfer mode is related to the type of research result. When
we consider innovation as a cumulative process, basic research results which are
protected by patents with a broad scope need to be distributed much wider than
special applications covered by narrow patent scopes because they are applied in
more products. Patents are an instrument to convert free knowledge goods into
private property. They provide the patent owners with the legal right to control the
use of the technology at stake. Consequently, the access to the particular technology
and its dissemination is reduced while at the same time competition for it is
introduced. However, the patent owner can decide to turn the private property into
club goods or common goods when patents are licensed on a non-exclusive basis or
royalty free and open to everyone. The following figure illustrates the three different
technology transfer options exclusive licensing, equitable licensing and patent pools
in their relation to knowledge goods, competition and dissemination of technology.
It shows that equitable licensing and patent pools could increase the dissemination
of technology in terms of providing access to more than one firm.

We argue that even technologies covered by patents with a narrow scope are
transferred with higher economic and societal impact when licensed to more than
one private company for two reasons. Firstly, it increases competition between
these firms. When two or more firms compete with the same or similar products,
they are forced to compete on quality, price, additional features and services which
benefit consumers. Secondly, markets are often too large to be served by a single
firm, even for multinationals. This often results in high income countries are served
immediately while low income countries are neglected.
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Fig. 5.3 Types of goods and technology transfer options (Source: Own consideration)

Table 5.2 Incentive to license patents under equitable licensing scheme or to patent pools

Incentive to license under the Incentive to license

Dimension Factor equitable licensing scheme to patent pools
Transfer agent Mission - —
Resources - —

Organizational design ~ — —
Management style - —

Political constraints +/— +/—
Transfer recipient Business strategy — —
Patent policies - +/—
Marketing + +
Effectiveness Political +/— +/—
Economic development +/— +/—

Out-the-door - -

+ incentive; — barrier; +/— neutral, neither incentive nor barrier

Although equitable licensing and patent pools appear to be interesting concepts
to transfer technology broadly as illustrated in Fig. 5.3, they are hardly applied yet.
In our interviews members of TTOs at universities and publicly funded research
institutes admitted, that they are familiar with the concepts of equitable licensing
and patent pools. However, they do not utilize them for a variety of reasons.
Using Bozeman’s technology transfer effectiveness model (Bozeman 2000), we
categorized the reasons stated by research organizations and private firms, we
analyzed the applicable factors for transfer agent (TTOs of universities and publicly
funded research institutes), transfer recipient (private firms) and effectiveness
measures (determined by funding organization and transfer agents), while various
factors of transfer objects (patented technology) and the demand environment (e.g.
treatment for neglected diseases) were not considered any further because they are
expected to remain unchanged. In Table 5.2 we provide an overview of our findings
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on current preferences, incentives and barriers for transfer agent, transfer recipient,
and effectiveness measures for the transfer concepts equitable licensing and patent
pooling in comparison to exclusive licensing. In the following, we explain the
factors of transfer agent, transfer recipient and effectiveness.

The transfer agent’s mission, acting as a service organization to the universities
and publicly funded research institutes, is to transfer research results into private
industry under the premise of maximum commercial remuneration gains. The
service of the transfer agent to the research institution involves filing for patent
protection of research results, identifying the ideal recipient of the research results,
negotiating deals and consequently transferring the technology as efficient as
possible. Most technology transfer officers do neither explicitly nor inexplicitly refer
to societal responsibility in connection to neither their technology transfer nor the
research organizations. Accordingly, as most TTOs are still relatively young and in
the process of building up contacts and linkages with private industry, their main
focus on technology transfer to private industry is to accommodate private industry
with licensing obligations.

The transfer recipients prefer exclusive licenses to obtain competitive advantages
through monopolies. Currently, neither the transfer agent’s mission nor the transfer
recipient’s business strategy provides incentives to license research results under
equitable licenses or into patent pools.

On the contrary, the resources, organizational designs and management styles
of TTOs do provide incentives for exclusive licensing. TTOs have rather restricted
resources. They mostly employ scientists who recently finished a PhD in natural
sciences and consequently have only limited industry contacts, negotiation and
licensing experience. To compensate these resource constraints, they prefer short
negotiations with a single recipient over lengthy negotiations with several potential
licensees. Additionally, the funding of TTOs is often directly linked to the amount of
royalties that they obtain through their technology transfer activities. Consequently,
in order to expand their business capacity it is more advantages to TTOs if they
do license out technology under most lucrative conditions. Since private companies
argue that they are prepared to pay higher royalties in exchange for exclusivity, these
types of contracts are still those most often negotiated. TTOs usually license patents
under partly-exclusivity terms with restrictions to a particular field of use in order to
license the patent also to other firms for different applications. Licensing to several
firms for the same use rarely happens.

We could not identify any political constraints at the transfer agent. Within
most of the public research funding schemes, institutes are obliged to transfer
the results as effective as possible within their means. That does not imply that
they cannot provide royalty free licenses to everyone who is interested. On the
contrary, if it was considered to be the most effective transfer mode, it would be
even incentivized.

One main argument of the transfer agent for not using equitable licensing or
patent pools was that most firms would not agree to such conditions. If they agreed,
obtainable royalties would be lower. The management style of TTOs with out-
the-door licensing effectiveness measures and relying mainly on earned royalty
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reinforces the existing measures as success factors and by this licensing negotiations
with rather one single private industrial partner and a single payment instead of
numerous partners paying reduced royalty rates.

The transfer agent’s political constraints and the effectiveness measures concern-
ing political effectiveness and economic development, as determined by the funding
organizations, are neutral towards the licensing type. Funding organizations require
research institutes to disseminate results broadly. However, specific policies on how
or requirements for further funding do not exist. If research institutes prefer that
their research results IP are ideally transferred through exclusive licenses, they are
entitled to do so. So far, research funding organizations, not even public funding
organizations, request TTOs to try to achieve socially responsible licensing or to
enhance competition by licensing to more than one private industry partner.

The transfer recipients’ business strategy usually does not provide for equitable
licensing or licensing to patent pools either. The dominant industry logic is to obtain
exclusive rights and exert monopolies whenever possible. Private industries’ patent
policies as well usually outline the use of patents to secure competitive advantages
by means of generating monopolies. In cases where they have to share patents
and technologies, they prefer strategic alliances with a few selected partners only.
Incentive to share patents in patent pools depends on the type of technology and the
patent situation. While in telecommunication, patent pools are standard and foster
efficient sharing of patents on many components using data compression and data
transmission, we envision that for medical or environmental technology transfer
patent pools could be more efficient than multiple cross-licensing agreements as
discussed above in Sect. 5.2.3.

Moreover, equitable licensing and patent pools provide direct marketing benefits
to private companies. Licensing under an equitable licensing scheme provide a
competitive marketing advantage, as equitable licenses can be used to enhance the
public reputation of all involved. When several firms use the same technology,
private companies can benefit from the marketing activities of other patent pool
participants. Additionally, licensing patents to pools for humanitarian targets can
improve private companies’ image as well.

In summary, although there are no legal or political constraints to make use
of equitable licensing and patent pool concepts, organizational barriers such as
resource constraints, organizational design, management style and mission impacts
heavily on the choice of transfer method. More importantly, the current incentives
for transfer agents and transfer recipients to choose equitable licensing or patent
pools are considered low and inadequate compared to incentives gained through
exclusive licensing.

On the contrary, exclusive licenses allow maximum financial remuneration only
on basis of market monopolies and are a barrier to broad knowledge and technology
dissemination. Since monopolies are hampering free market competition, it yet has
to be established how equitable licensing and patent pools could not only improve
wider knowledge and technology dissemination but also reduce high costs for
society by allowing competition.
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Fig. 5.4 Strategic choice analysis model

In order to discuss how incentives could be shifted from exclusive licensing
towards licensing practices which enable broader dissemination of technology we
developed a model under assumptions of the game theory.

Based on above findings on the strategic choices to license under a particular
licensing scheme, our model includes two actors: university (U), as a placeholder for
universities and publicly funded research institutes, and enterprise (E), for private
industries, and three choices: exclusive licensing (ex), equitable licensing (el) and
patent pools (pp) (Fig. 5.4).

First, the payoff for enterprises is developed: Patents provide firms with a
significant competitive advantage above competitors. Consequently, they prefer
securing a monopoly by obtaining an exclusive license. In cases where the patent is
essential to improve the firm’s position, it can be assumed that the firm would agree
to get a non-exclusive (equitable) or a shared license (patent pool). However, these
are less preferred options. Whether enterprises prefer to license from a patent pool
or obtain a license under the equitable licensing scheme depends on the overall
licensing conditions, market dynamics and prior experience with either of these
methods, even when in both cases this reduces their monopoly.

Both, equitable licensing and patent pools are expected to foster market entry.
Their positive impact on reputation of patent owners is expected to be higher for
equitable licensing than for patent pools, but still higher for pools than for exclusive
licenses. Additionally, patent pools could provide higher predictability for business
planning. In particular, when a high number of manufacturers and consumers use
the technology, the market size could be higher and more stable, hence predictable.
Moreover, collaborating in patent pools could improve business networks.

Beside the benefit of lowering transaction costs, a patent pool is an administrative
burden that consumes extra resources. However, it offers a competitive advantage
when it bundles essential patents that would otherwise block companies to use
and market a specific technology. In a situation where patents from other research
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organizations or firms are required, a license from a patent pool would be preferable
to companies as it is expected to lower transaction costs. Consequently, it is expected
that in the case that a patent pool for a specified technology is operating, a license
from such pool is more preferable than a single license under the equitable licensing
scheme:

PexE > PppE > PelE > 07

As outlined above, policy incentives from funding organizations motivate
universities and other research organizations to license patents as exclusive licenses
to enterprises, because academia is restricted by the necessity to license the
patent and by the resource constraints to contact all possible licensees. Funding
organizations state, that they do prefer broad dissemination to foster economic
growth. They do not, however, prescribe how to transfer research results.

According to the reasoning of the Bayh-Dole Act, exclusive licenses are a
reasonable way to transfer technology because firms would not be interested to
share technology with competitors. Also, TTOs have only limited resources to
identify, contact and negotiate with potential transfer recipients. Because TTOs are
eager to transfer technology, given it is their main objective, and enterprises are
less dependent on receiving the technology from TTOs, enterprises have a stronger
bargaining position in terms of determining licensing conditions. Consequently
university’s (U) higher payout is given when the enterprise (E) is satisfied, as it
shortens costly negotiations.

Incentives to participate in patent pools are given by the advantage that they
are a one-stop solution reducing negotiation costs. The equitable licensing scheme
holds more advantages. Amongst them are the potential to contribute more to
royalty streams, improve reputation and by this foster new funding, and attract better
researchers and students. Since TTOs do not consider these complex benefits, given
that their focus is on technology transfer rather than on reputation building and
growth of their university or research organization, it is assumed that their preferable
technology transfer strategy is exclusive licensing, compared to negotiating equi-
table licensing or participating in patent pools. Still, a license under the equitable
licensing scheme is far more preferable than no license at all:

Pexy > PppU > Peju, but Py > 0
The payoff function of an exclusive license is for both positive and higher for E
than for U. Because to U any license is preferred over a non-licensing option but for
E the benefits of an exclusive license outweigh significantly:
PexE > PexU >0
Whereas the payoff of a single license is to both U and E positive and would

be slightly better to U than to E, because to U a single license means the option to
further license the patent and to E it means higher competition:
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The payoff function of patent pools is to U more attractive than to E, but for both
preferred over a non-agreement situation:

PppU > PppE >0

When E now agrees on a non-exclusive license under the equitable licensing
scheme or patent pool model, although U would have agreed on an exclusive one,
the payout for E turns negative because it does not achieve the potential gain. To U
this would be as good as agreeing on a single license:

Pexy > 0> P = PppE7

When E enforces an exclusive license although U would have preferred to give
only a single license under the equitable licensing or patent pool scheme, E’s
payout is lower than when U would have agreed without hesitations, as it strains
the relationship. However, it is still higher than U’s payout, as it obtains its desired
outcome:

Pexg > Pey = PppU >0

We convert the above assumptions regarding interests, bargaining positions and
payoft in the model as following (Fig. 5.5).

The most stable outcome is an exclusive license for both academia and enter-
prises. Patent pools provide moderate incentives; however, they are expected to be
highly depending on the technology and industry-specific patent situation and the
business models. Equitable licensing provides the least incentive to both academia
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Fig. 5.6 Strategic choice payoff matrix

and industry. But equitable licensing is expected to be very interesting to both when
for example an increase reputation is expected by any of the license contracting
partners (Fig. 5.6).

When applying solidarity actor constellation + (1/1), as possible if future trans-
actions enhances the decision to cooperate or incentives are provided to foster
long-term cooperation, the decision space only shifts, but the outcome stays in the
same relation.

Because non-exclusive technology transfer concepts such as equitable licensing
and patent pools lack sufficient incentives at transfer agent, transfer recipient
and effectiveness measures, it is suggested to adjust incentives if a more social
responsible technology transfer of research results is the aim. The two options to
provide incentives for more responsible technology transfer are:

1. increase benefits of non-exclusive licenses to companies, or
2. increase benefits of non-exclusive licenses to universities and publicly funded
research institutes.

Both adjustments require incentives for technology transfer, which differ from
those currently existing, e.g. measuring the performance in terms of number of
licensing contracts and users, not licensing revenues. Increasing the benefits of non-
exclusive licenses to firms appears only possible when the patented research results
are essential to them.

In order to increase the number of non-exclusive licenses, the most effective
options probably exist at the level of the funding organization. They could restrict
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the possible outcome to single licenses, by making it a condition of publicly
funded research projects to transfer any IPR protected technology only as non-
exclusive license, in order to foster competition between several manufacturers.
This shift from exclusive transfer towards competition is expected to hold a high
potential to increase market penetration of new technologies and lower their market
prices.

Another option is to assess technology transfer effectiveness differently than
proposed in Bozeman’s model to provide for the public interest. Given that quality
of life and social welfare is not simply related to economic growth, we propose that
an additional effectiveness criterion should be added to include developments which
target to accommodate technologies where market incentives fail. In addition to the
factors (1) out-the-door, (2) market impact, (3) economic development, (4) political
reward, (5) opportunity costs (see Sect. 5.2.1), it is important to add:

(7) societal impact: the impact on quality of life, e.g. to solve societal issues, to
increase overall welfare, societal and environmental sustainability.

Societal impact as an effectiveness measure could be determined by the dif-
ference research results used or technology transfer makes to quality of live,
combining measures such as health care improvement, environmental sustainability,
and improved access to clean water, nutrition’s food, and education. This measure is
especially important in areas such as drugs for neglected and rare diseases, and clean
technologies. In order to achieve high societal impact, the technology at stake should
be accessible at an adequate quality standard to as many people as possible while
keeping prices low. However, how to measure such societal impact would depend
on the research results or technology. For example, the number of suitable licensees
is related to the industry architecture and the applications of the technology. In some
cases, a high number is most preferred, in others only a few manufacturers can best
achieve providing a wide public with low priced goods. Particularly, when this can
best be achieved through economies of scale in manufacturing, a limited number
of licensees might be more effective because this combines benefits of competition
amongst them while providing them with the advantages of a limited oligopoly.
In any case, it is important to consider the long term impact. Even when in the
short term it might be efficient to license patents to selected private companies
who operate already in the field of use, especially in low income countries new
manufacturers have to be developed to achieve long term development effects and
broader technology dissemination.

5.5 Conclusion and Outlook

Any IP resulting from publicly funded research should be transferred in a way
that public interest is served. If higher dissemination of research results, and lower
market pricing of products based on those are the aim of adjustments to the existing
research and technology transfer system, we strongly suggest developing new
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guidelines for TTOs and advice for policy makers in order to implement technology
transfer strategies with higher social impact.

Already some corporations include in their business objectives societal impact
under the term corporate social responsibility. To what extend this is taken serious
or only for marketing reasons is debatable. We noted that publicly funded research
institutes and universities do not commit at large to social responsibility yet. Pub-
licly funded institution may not consider an official commitment as important being
a public institution however their main goal is intrinsically to serve the public good.

Two very interesting concepts that allow multiple licenses are equitable licensing
and patent pools. The concepts of equitable licensing and patent pools could be
used complementary, as both offer benefits to increase social impact of technology
transfer.

In research areas with a high societal importance, e.g. medicines, interests of
the funding public and consequently the responsibility to the tax payer, should be
considered. Such social responsibilities could be protected by implementing legal
frameworks, or through policies of research organizations and organizations funding
research.

The research funding organizations role and their inherent public responsibility
should be a matter for further exploration and open public debate. Our analysis is
only a first assessment of incentives and barriers at German universities and publicly
funded research institutes. As some academic institutions in the U.S. make already
use of humanitarian licenses and patent pools, the studying of these examples could
provide further valuable insights to better understand how the concepts can be
applied more broadly.
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Chapter 6

The Assumption of Scientific Responsibility
by Ethical Codes — An European Dilemma
of Fundamental Rights

Hans Christian Wilms

Abstract The latest efforts by research institutions and the European Union to steer
scientists into the direction of scientific responsibility are subject to this article.
Ethical codes as a mean to achieve this goal are interesting for legal sciences in
two aspects. They both stress the concept of normativity and raise questions of
fundamental rights. By disclaiming legal validity they could be classified as extra-
legal or non-binding norms at first glance. But the non-binding character of these
ethical codes put the concept of normativity in question as they are able to interfere
with the legal guarantee of freedom of science. It will be shown that the sensitivity
of the mechanisms of science demands a consideration of this fundamental right,
even if the effects are rather indirect and caused by non-binding measures. The final
resolution of ethical conflicts in science is thus not to be found in voluntary ethical
codes or recommendations when these norms factually influence their addressees’
behavior in a manner which is contrary to constitutional guarantees.

6.1 Introduction

Responsibility for the outcomes of research is a controversial discussed topic since
science adopted a dominant role in society in the past centuries. Most notably
since researchers who took part in the development of nuclear weapons called for
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the abolition of their products, the question of scientific responsibility has arisen
in society and science itself. The following remarks will concern the European
regulatory aspects in this matter from the legal angle.

6.2 The Regulatory Frame

The relationship between science and society was in the past often dominated by
the conflict whether science could or should enjoy a legal sphere of protection and
if so, which limitations such a sphere of freedom should have. Freedom of science
is nowadays guaranteed as a fundamental right in many European constitutions
and since 2001 also in Art. 13 of the European Charter of Fundamental Rights
(hereinafter “The Charter”) which is applicable law since December 2009. Each
particular system of fundamental rights guarantees thereby in its own way the
dimension of protection to be enjoyed by researchers and sets particular boundaries.
The occurring differences are enormous and so is the task to harmonize them on the
European level.

A corresponding second conflict is intimately connected with the first one and
governs the protected scientific system itself, raising the analogical question whether
researchers should bind themselves to ethical values, and if so, which ones. The
question of professional ethics is prominent in many areas of modern society, most
recently in the financial branch. The same is true for science, but opinions in regard
to the specific field of scientific responsibility are twofold. Two scientists involved
in the development of nuclear bombs gave two different answers in this matter:
Carl Friedrich von Weizsicker, a German researcher involved in the Nazi projects
during the Second World War, explained that his experience in research forced him
to accept the hindsight that science must be responsible for its outcomes. Edward
Teller on the other hand, one of the developers of the American hydrogen bomb,
denied this by stating that scientists only produce knowledge. Responsibility results
from the application of that knowledge and must therefore be handled by its users
or by society and politics.

The latest efforts to steer these conflicts into the direction of scientific respon-
sibility will be subject to this article. Both the scientific community itself and the
organs of the European Union refrain currently from choosing mandatory norms.
The preferred way to steer the behavior of scientists nowadays seem to be non-
binding instruments. Ethical codes or codes of conduct as a mean to achieve the goal
of scientific responsibility are interesting for legal sciences in two aspects. They both
stress the concept of normativity and challenge the scope of freedom of science. By
disclaiming legal validity these codes only call for voluntary compliance, expressed
by the deontic operator “should” and titles like “rules and recommendations” or
“ethical codes”. At first glance they can thus be classified as extra-legal or non-
binding norms. However, I will try to demonstrate here that there are crucial
differences between such ethical codes, depending on their drafters and whether
they stem from inside or outside the scientific community.
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6.3 The Legal Relevance of Ethical Codes

The topic of the value of ethical codes has been discussed for many years, especially
since social and legal scholars discovered the benefit of interdisciplinary norm
setting in various areas. These instruments combine several advantages vis-a-vis
regular legislative measures. First of all they facilitate the setting of norms by
horizontal cooperation instead of hierarchical regulation. Since legitimacy of norms
is at global discussion horizontal norm setting became more and more an attractive
alternative to steer the behavior of certain communities. Especially when sensitive
issues like ethics are at stake the inclusion of the addressed actors can on the one
hand augment acceptance of norms and on the other hand turn to account the variety
of faculties of the addressees to increase the quality of the norms. In accordance
with the aims of this book ethical codes are the perfect instrument to fructify
multidisciplinarity and cooperation.

Abroad from the general discussion about the legitimacy and production of
ethical codes new issues arise when these codes are either used to replace or amend
legislative norms or when state actors are included in such code setting processes.
But also specific issues are to be addressed when these instrument are created to
influence sensitive areas or sub-systems like science.

There is a broad spectrum of ethical codes or codes of conduct in science,
most of them concerning scientific misconduct and best practices for laboratory
security. Particularly in the United States codes are used by scientific institutions
and companies for their researchers. Several research institutions in Europe tried
to imitate these efforts, to be able to compete with the American researchers
on the international level. However, currently more and more ethical codes are
developed concerning scientific responsibility towards third persons, society or
environment. For instance one of the leading research institutions in Germany,
the Max-Planck-Society, published in 2010 “Rules and Recommendations for
Responsible Practices of Freedom and Risks of Science” and so did several other
scientific institutions. Remarkably, in 2008 the European Commission likewise
adopted such an instrument, a code of conduct for responsible nanosciences and
nanotechnologies research, attached to a recommendation which is an instrument
that shall have no binding force according to Art. 288 para. 5 of the Treaty on the
Functioning of the European Union (TFEU).

The ethical questions considered in this code concern the grey area beyond those
direct perils resulting out of scientific research which would actually demand for
mandatory norms to protect the citizens. They rather stress the concept of causality
and are therefore part of philosophical or ethical discussion asking which perils
would be acceptable and how far researchers can go.

The non-binding character of this code of conduct put the concept of normativity
in question and therefore this concept must be scrutinized, although for space
reasons, in an admittedly rough fashion. The problem is well-known, especially in
the field of public international law where “soft law” is a controversially discussed
notion (Goldmann 2012). As the term soft law suggests, a non-binding character
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of an instrument doesn’t mean that its norms cannot influence their addressee’s
behavior. Depending on the quality, functionality and the originator of such norms
there can be factual pressure to comply with their provisions, resulting from the
social conditions or the relative strength of the individual addressee (Senden 2004;
Peters 2007; Friedrich 2011).

This particularly applies in the field of fundamental rights, where protection
is guaranteed for certain spheres of life. Citizens shall be protected from any
unjustified interference with their activities by state actors or, in case of the Charter,
by European Organs. Accordingly, special diligence is necessary if such an organ,
which is in principle able to enact binding legislative measures, tries to steer ones
behavior. If originators lack this ability, the respective codes perhaps are to be
handled by private or labor law, but this topic unfortunately is outside the scope
of this article, since the validity of fundamental rights in these areas is at least
in dispute. Although discussion of various forms of governance in the European
Union involving non-state-actors is crucial at the moment, this contribution has to
omit this argument to avoid the same mistake the European Commission made. The
fundamental rights granted by the European Charter only bind state or Union actors
according to its Art. 51 para 1. In contrast to non-state-regulation every institution
and body of the Union is bound to the boundaries set by the Charter (Ehlers 2007).
However, the European Commission seemed to overlook this difference by adopting
the same kind of instrument as non-state actors do, potentially to disburden itself
from these boundaries.

The problem with such a regulatory approach results from the effects of this code
of conduct and the consequential threats for the newly established fundamental right
of scientific freedom. Depending on the originator’s motivation to choose this way
of regulation, practical effects can come along even with a formally non-binding
instrument.

6.4 The European Code of Conduct for Responsible
Nanosciences and Nanotechnologies Research

When the issue of the risks of nanosciences came up in the European Union, the
European Organs felt themselves under pressure to act. The Commission intended
to anticipate regulatory measures by the member states to attain a harmonious
regulatory level in Europe, but lacked an explicit competence to this end.
Accordingly, the European Commission chose the option only to adopt a non-
binding recommendation to establish a code of conduct of ethical nanosciences.
Such an instrument combines several advantages for the Commission: It maintains
the Union’s flexibility to react to new developments in nanosciences and at the
same time did not require the same conditions to be met as formal, binding
steering instruments would have. The non-binding character of the code of conduct
could moreover widen the scope of regulatory possibilities. By avoiding definite,
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mandatory norms it could involve regulations which would be able to handle the
uncertainty of risks resulting from nanosciences. These regulations would have
been questionable, if implemented in formal acts like regulations and directives,
especially in anticipation of the European Charter of Fundamental Rights.

At the same time, the scope of regulatory possibilities by the member states is
narrowed as the Union already has acted, albeit through a non-binding instrument.
Thus, there is a high factual pressure to comply with the provisions which is even
increased by demands to the member states within the recommendation to report
about the efforts to implement the provisions of the code. Considering the principle
of sincere cooperation as it is set out in Art. 4 para 3 of the Treaty on the European
Union the member states are requested to act in favor of the European idea and are
thus prone to fulfill such demands, even if the formal character of such an instrument
is non-binding (Peters 2007).

These factors produce a kind of pressure to comply that make it possible to talk
of legal effects as the European Court of Justice recognized them even for non-
binding instruments. The Court stated that for the scrutiny of legal effects the formal
character of an instrument is irrelevant, only the content must be evaluated. The
content of the recommendation demands a harmonization of the member states
research funding, according with the ethical view provided by the nano-code,
monitored by the Commission itself.

However, whenever legal effects result from such instruments the question arises
if they are compatible with fundamental rights like freedom of science. Although
neither the Charter of Fundamental Rights was in force when the code of conduct
was adopted in 2008, nor has there been such a fundamental right on European level
before, the implementation of the Charter was at least intended for the following
years and the Commission committed itself to it under President Romano Prodi in
2001. Hence, it is at least arguable to scrutinize the code for interferences with the
Charter. In addition, the code of conduct should be reviewed every 2 years. At least
this review process should comply with the fundamental rights which are applicable
since the Treaty of Lisbon came into force in 2009.

Two passages of the code need special considerations in this context: Firstly
the Commission demands in the code that “researchers and research organizations
should remain accountable for the social, environmental and human health impacts
that their [...] research may impose on present and future generations.” This
provision is highly arguable considering freedom of science as a fundamental right.
One of the main arguments for a specific fundamental right for scientists in Europe
and elsewhere is the sensitivity of the scientific system that results from its very
professional specifics (Luhmann 2002). Science needs a sphere of freedom for
its pursuit of knowledge or cognition. This sphere was always threatened by the
amalgamation of the production of knowledge and its application in the eyes of
public authorities and society. However, particularly basic research is in urgent need
for this sphere of freedom to guarantee the possibility of basic thinking processes
without restraints.

A profession of science that would consider each impact of its research would
be very welcome and from an ethical point of view it would be also highly
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recommendable. An obligation to remain accountable for all the impacts science
may have, would on the other hand interfere with the actual essence of the freedom
of science. It would express a preference for every other ethical or legal interest to
those of science. Hence, scientific freedom wouldn’t be valued as equivalent to other
fundamental rights, an unacceptable result from the perspective of the Charter.

Thus, changes in this code of conduct seem to be necessary. Given that the pro-
visions are proportional, it would be possible to demand mandatory considerations
by researchers concerning direct perils for fundamental rights of third persons from
their research. But if the quasi legal character of the code and the fundamental right
to freedom of science are taken into account, a general demand for accountability is
certainly too wide.

A second arguable point is the prohibition of “research in areas which could
involve the violation of fundamental rights or fundamental ethical principles, at
either the research or development stages.” Needless to say, research generally
should not violate fundamental rights, but what implies the violation of fundamental
ethical principles?

At this point the Commission tries to bridge the gap between ethics and law by
the usage of a non-binding instrument. It represents a development, which was titled
by some authors the “ethicalization of law.” The Commission certainly only follows
here the tendency given by the European Council and the Parliament which already
called generally for ethical research in their decisions that enacted the various
Framework Programmes of the European Community. But the denial of funding by
European organs due to ethical restrictions and the general prohibition of unethical
research as it is set out by the code in an abstract and general manner concern two
different sides of the freedom of science.

Of course, the Commission can decide freely which projects within the Frame-
work Programmes would be funded and hence can impose certain ethical conditions
on researchers which try to participate therein. A different question is a quasi legal
steering instrument prohibiting research to all funding bodies in the member states.
It is highly questionable both if there is a Union’s competence to enact such a
provision and if it could be in conformity with Art. 13 of the Charter of Fundamental
Rights.

The main problem regarding the interference with the Charter is the intermixture
of two different yardsticks. On the one hand we have the written catalogue
of fundamental rights which represents those fundamental ethical principles the
European Union already acknowledged as binding for itself. On the other hand
another normative system shall be implemented hereby that consists not only of the
fundamental rights in the Charter. According to the council decisions concerning the
specific programmes within the Seventh Framework Programme, it is furthermore
necessary to take into account relevant international conventions, guidelines and
codes of conduct, such as the Helsinki Declaration and the Convention of the
Council of Europe on Human Rights and Biomedicine. While the latter is a binding
convention of public international law, the Declaration of Helsinki is a non-binding
international guideline for and by the medical profession. This mixture demonstrates
that no longer the legal quality of the sources is decisive, but the ethical content
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thereof. Hence, the Commission tried to establish the limitation of scientific freedom
not solely through legal, but indefinite ethical criteria.

Another indicator for this intention is the reference to the Opinions of the
European Group on Ethics in Science and New Technologies, which shall be
likewise taken into account to discover the ethical boundaries of research in Europe.
The group only advises the European Commission and is hence not able to adopt
binding measures (Plomer 2008; Busby et al. 2008). Nevertheless its opinions shall
be able to shape the European freedom of science.

Apart from the dubious formulation of the provision, which is too vague
considering the general principle of clarity and definiteness, the Commission also
implemented another yardstick into its policy, which is not in conformity with the
actual possibilities to limit fundamental rights as they are set out in Art. 52 of the
Charter. It tries to intermingle different standards to achieve acceptable results for
the aspired European research area. This development has to be dismissed as the
European Union is founded on normative provisions in its primary law, which have
to be the sole standard for European research policy. The stability of the law and
the rule of law are two of the main principles governing the European legal order.
Undermining them could result in dangerous confusion.

6.5 Conclusion

In fact, the Commission tried to bridge the existing gap between pure ethical and
legal discourse in science by using non-binding instruments like ethical codes. In
my opinion this way shouldn’t be continued. Despite the fact that ethical codes are a
common instrument in many branches to achieve voluntary compliance and to avoid
actual legislative measures, the Commission has to acknowledge that these ethical
codes are usually generated by private bodies like companies or institutions. An
executive organ of the European Union, committed to fundamental rights, cannot
act the same way. Since the European Charter of Fundamental Rights came into
force in 2009 it is first and foremost the challenge of the European Union to discover
its ethical foundations and limits, not to generate parallel or diverging yardsticks of
ethical evaluation for research projects.

To achieve the aim of ethical research in Europe a more co-operative approach
should be chosen. By integrating the various actors of the specific scientific branches
into a specific ethical discourse, a more definite and detailed regulatory instrument
could be adopted, which would nevertheless had to comply with fundamental
guarantees of the European Union like freedom of science and the principle of
proportionality, if a harmonious European regulation is aspired.

If such an alternative European approach is not possible, and it is rather probable
that there will be no European consensus about ethical issues in research, the
European Organs have to realize that the ethical question of responsible innovation
is an issue to be handled by the member states themselves, since their ethical and
legal fundament should be more tightened. Perhaps the European Union should
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sometimes also be able to refrain from harmonization in favor of the sovereign
member states, particularly with regard to ethical issues, instead of implementing
questionable instruments.
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Chapter 7
How (Not) to Reform Biomedical Research:
A Review of Some Policy Proposals

Jan De Winter

Abstract In a recent article, Julian Reiss has identified some very important
epistemic, moral and socio-economic failures in current biomedical research, and he
argues that philosophers of science should reflect on how to (re)organize biomedical
research in order to remedy these failures. In this chapter, several possible reforms
of biomedical research are evaluated. I will reflect on how to tackle the epistemic
failures by comparing the solution suggested by Julian Reiss to an alternative policy
option. Most attention will, however, be paid to one of the moral failures: the fact
that a disproportionately small part of the money devoted to health research goes
to research into diseases that mainly affect third-world countries (the problem of
neglected diseases). The most important advantages and disadvantages of some
prominent proposals for a solution are disclosed — I will consider the proposals of
Thomas Pogge, Joseph Stiglitz, Julian Reiss, and James Robert Brown — and I will
also draw attention to an alternative policy proposal.

7.1 Introduction

Julian Reiss (2010) argues that philosophers of science should reflect on how to
organize biomedical research, and he suits the action to the word by elaborating on
his own reflections. As Reiss’s account of the problems in biomedical research and
potential solutions is, in my opinion, one of the most advanced contributions to the
debate so far, I will start my contribution by briefly recapitulating his account in the
next section. I will summarize Reiss’s analysis of the failures in current biomedical
research (Sect. 7.2.1), his main objections against the solutions proposed by Thomas
Pogge and Joseph Stiglitz (Sect. 7.2.2), and his own policy proposal (Sect. 7.2.3).
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While I endorse Reiss’s view on the existing problems in biomedical research and
his objections to the proposals of Pogge and Stiglitz, I have some concerns with
respect to his own proposal. These concerns, and some alternative strategies to deal
with the failures identified by Reiss, are presented in Sects. 7.3 and 7.4.

Another philosopher of science who has paid attention to the organization of
biomedical research, is James Robert Brown (2008a, b). Reiss raises a convincing
objection to Brown’s policy proposal, but even so it has some undeniable advantages
over the other proposals discussed in this paper (including my own proposal), which
are ignored by Reiss. Therefore, I consider the reform suggested by Brown worthy
of further exploration. Such an exploration is offered in Sect. 7.5. It is argued that,
although Brown’s scheme is in itself probably not sufficient to achieve certain health
goals, we should not be too quick to dismiss it entirely. My findings are summarized
in Sect. 7.6.

Before I proceed, an important restriction of this paper should be mentioned.
It assesses different policy proposals on the basis of their cost-effectiveness, i.e.
how effectively do the different policies solve the relevant problems, and at what
cost (for the public)? I will not consider arguments about the rights and duties of
the different parties involved (governments, patients, pharmaceutical companies,
medical researchers, etc.); the arguments discussed in the paper are therefore strictly
utilitarian. This is not because I believe that such rights or duties do not exist, or are
irrelevant, but because they are, in my opinion, outweighed by utilitarian concerns.

7.2 Julian Reiss’s Contribution to the Debate

7.2.1 Failures

Reiss (2010) distinguishes three kinds of failures in current biomedical research:
epistemic, moral, and socio-economic. Epistemic failures concern the inadequacy
of the procedures and methods used in biomedical research for the generation of
the knowledge required for health development. A first epistemic concern is that
industry-sponsored research is more likely to draw pro-industry conclusions (e.g. a
new industry product is superior to an alternative treatment) than research that is
not sponsored by industry. This arouses the suspicion that the outcomes of industry-
sponsored research are biased, which would be especially problematic given the fact
that an increasing percentage of medical research is funded by industry.

A second epistemic concern is that commercialization has weakened the stan-
dards of biomedical research. Reiss worries that pharmaceutical companies use
certain methods to generate research results favoring their products: they test their
products on patients who are younger and healthier than the target population,
resulting in an exaggeration of the product’s effectiveness and an underestimation of
its side effects, and they compare their products with products that are administered
in insufficient doses or inadequate ways, which leads to an exaggeration of the
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relative effectiveness of the new product. Another way in which the standards are
weakened according to Reiss, is by involving more and more community physicians
who have no training in research, in the selection of patients.

Reiss’s third epistemic concern is that research is reported inadequately. A
number of clinical trials are not reported in sufficient detail to adequately assess
their results, some are not reported at all, and there are long delays in the publication
of research results. The latter is especially problematic when the research exposes
certain side effects of products that have already been marketed.

Now consider the moral dimension. The question Reiss asks with respect to
the moral dimension is: are the research priorities in current biomedical research
adequate? A first problem in this context is the problem of neglected diseases. The
idea is that a disproportionately small part of the money devoted to health research
goes to research into diseases that mainly affect third-world countries. A second
moral failure is that too much biomedical research aims at the development of
drugs for conditions for which there are already very effective medical drugs or for
which non-medical treatments such as exercise and diets are more effective. Thirdly,
Reiss mentions the problem of disease mongering: pharmaceutical companies invent
diseases in order to expand the market for their products.

Socio-economic failures, Reiss’s third class of failures, concern the inefficiency
of biomedical research. One kind of inefficiency is the fact that a lot of money
is spent on the development of drugs that are no better than existing drugs. If
that money was spent on new treatments with genuine medical value, biomedical
research would be more efficient. Other costs to be avoided include lost welfare
due to animal and human testing of new drugs that have no benefit over existing
drugs. Reiss also points to the fact that health costs are exploding in the United
States. Spending on prescription drugs and total health administration costs are
much higher in the United States than in Canada.

7.2.2 Proposals for a Solution

Reiss (2010) discusses three proposals for a solution. The first was developed by
Thomas Pogge. Reiss summarizes Pogge’s proposal as follows:

First, inventor firms should be rewarded with a 10-year monopoly on their inventions
after market approval. Second, during this time they are rewarded, out of public funds,
in proportion to the impact of their invention on the global disease burden. Third, the cost
of this scheme is borne by the governments of advanced countries. (Reiss 2010, p. 438)

It should be noted that Pogge proposes this scheme as a supplement to, and not
as a replacement of, the existing market system. So under Pogge’s dual system,
pharmaceutical companies can choose between two scenarios: they can claim
payments from the newly created health impact fund, or they can make money in
the traditional way, that is, by selling their patented products at prices far above
marginal cost (Hollis and Pogge 2008; Pogge 2007, 2009a, b).
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A similar solution is proposed by Joseph Stiglitz (2006a, b). According to Reiss,
it consists of the following four elements:

(1) Introducing separate intellectual property regimes for different levels of development;

(2) The provision of drugs at cost to developing countries;

(3) Compelling innovating firms to provide licenses to (third-world) generic drug
producers in the case of lifesaving drugs;

(4) Creating a Medical Prize Fund (from public and philanthropic money). (Reiss 2010,
p. 439)

Reiss’s main objection against the systems proposed by Pogge and Stiglitz is that
they are socio-economically inefficient. The reason is that the prizes they propose
will only stimulate pharmaceutical companies to invest in research and development
(R&D) for medicines to treat third-world diseases if they make such R&D projects
at least as profitable as the projects currently pursued, that is, R&D projects for
products that sell in affluent countries. Since the profits from the latter projects
are extremely high (Reiss states that, in 2008, the pharmaceutical industry had
a profit margin of 19.1 %, which made it the second most profitable industry),
this means that the prizes would have to be high as well, unnecessarily high in
Reiss’s view.

The third proposal that Reiss discusses was developed by James Robert Brown.
As a separate section of this paper is devoted to Brown’s policy proposal, I include
Reiss’s comment on it in that part of the paper (see Sect. 7.5), instead of discussing
it here.

7.2.3 Reiss’s Policy Proposal

After criticizing the proposals of Pogge, Stiglitz, and Brown, Reiss (2010) develops
his own policy proposal. It consists of five recommendations':

(1) Patent duration and/or breadth? should be reduced;

(2) Clinical trials should be run by an independent body committed to neutral hypothesis
testing and overlooked by a board whose members represent different stakeholders;

(3) Drugs should only be approved if they are better than all existing therapies, including
non-medical options;

(4) Research into neglected diseases should be stimulated by establishing Global Institutes
of Health (in analogy with the U.S. National Institutes of Health but committed
to global health issues), by advance purchase commitments (APCs), by awards for
research into neglected diseases, and/or by tax breaks for such research;

IReiss groups the third and the fourth recommendation in one section, under the heading “Aligning
commercial and (global) patients’ incentives” (Reiss 2010, p. 444).

By breadth, Reiss means “the range of ideas that are considered worthy of patent protection”
(Reiss 2010, p. 441). Patent breadth can be reduced by making things that are patentable under the
existing regime (e.g. new uses of existing drugs, combinations of existing drugs) non-patentable.
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(5) Socially harmful practices such as direct-to-customer advertising, industry sponsorship
of continuing education events, advertising in medical journals, and payments from
industry to doctors in the form of consulting fees, gifts, dinners, or finder’s fees should
be prohibited, and these prohibitions should be enforced.

This proposal leaves open some questions: Should patent duration be reduced,
or patent breadth, or both? How much should patent duration and/or breadth be
reduced? How should research into neglected diseases be stimulated: by establishing
Global Institutes of Health, by APCs, by awards for neglected-disease research,
by tax breaks, or by a combination of these? The reason why Reiss does not
answer these questions, is that he thinks further empirical research is required to
answer them adequately. More specifically, he thinks that if we want to know how
much patent duration should be reduced exactly, we should gradually reduce patent
duration, observe and assess the effects, and continue this process until a satisfactory
outcome has been reached. Optimal patent breadth can be determined in the same
way. If we want to know how to stimulate neglected-disease research, we should
implement the different strategies and select the one that promotes global health
most efficiently and effectively.

7.3 Dealing with the Epistemic Failures

A first element I would like to comment on, is Reiss’s suggestion “to leave the
running of clinical trials to an independent body committed to neutral hypothesis
testing and overlooked by a board whose members represent different stakeholders”
(Reiss 2010, p. 443). Reiss states that the costs could be covered with public money
and/or by membership fees from companies that seek to test new drugs (Reiss
2010, p. 443). I do not reject this proposal, but I think additional arguments are
needed before we can definitively accept it. An additional argument is offered in
this section, and I specify the kind of empirical research that can help us further
assess the proposal’s desirability.

In a nutshell, Reiss’s argument is that the adversarial system for drug approvals
that Justin Biddle (2007) proposes (in which advocates of industry and advocates
of the public argue before a panel of independent judges over questions such as
whether a drug should be allowed on the market or not) is inadequate to deal with the
epistemic failures, and that he sees no alternative option besides the one he proposes.
The problem with Biddle’s proposal is that if only pharmaceutical companies run
clinical trials, the public’s advocates could not provide independent reasons for or
against allowing a drug on the market. Pharmaceutical companies could manipulate
research in order to obtain desirable results, and the public’s advocates would have
to rely on these results. What is needed according to Reiss, are clinical trials that are
conducted in a neutral manner, and of which the outcomes are reported in a neutral
manner, and therefore he suggests the establishment of an independent body that is
committed to neutral hypothesis testing (Reiss 2010, p. 443).
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But there is also an alternative strategy to make sure that clinical trials are
conducted and reported in a neutral manner, which is ignored by Reiss:

(1) Agencies responsible for the evaluation and approval of medicinal products, such as
the U.S. Food and Drug Administration (FDA) and the European Medicines Agency
(EMA), should not accept results of research that is designed to make a product look
more effective or safer than it actually is;

(2) We should make sure that physicians know about the methods companies use to
produce desired results (e.g. by including an overview of these methods in their
education);

(3) Pharmaceutical companies should be obliged to register clinical trials and to make
sufficiently detailed, genuine reports of these trials publicly available not long after
their termination. To make sure that they fulfill these obligations, effective inspection
by independent audits and severe punishment of offenders is needed.

(1) and (2) are meant to prevent that pharmaceutical companies would use
certain methods to exaggerate a product’s effectiveness and/or underestimate its
side effects (e.g. test the product on patients who are younger and healthier than
the target population). If (1) is implemented, pharmaceutical companies cannot
get their products approved on the basis of the results of research in which such
methods are used. If (2) is implemented, they cannot use such results to convince
physicians to prescribe their products either. Physicians will see that these results
make the product look more effective and/or safer than it may actually be. Rather
than convincing physicians of the effectiveness and safety of the promoted product,
it will make them suspicious. Why didn’t the company use more honest methods to
prove the product’s effectiveness and safety? It seems, then, that if (1) and (2) are
implemented, pharmaceutical companies are no longer stimulated to use methods
to exaggerate a product’s effectiveness and/or underestimate its side effects, on the
contrary.

(3) is meant to avoid that research is reported inadequately (e.g. only reporting
research that has favorable results, counterfeiting data). It should be noted that
the basis for a compulsory registration system as proposed in (3) already exists
in the United States.> Reiss acknowledges the existence of a registration system
in the United States. He states that “the FDA now requires certain trials to be
registered with clinicaltrials.gov, and medical journals will only publish results of
registered trials, which makes suppression and delay of publication harder (albeit
not impossible)” (Reiss 2010, p. 432n). Two remarks are in place here. Firstly,
it is not because malpractices such as suppression and delay of publication, and
counterfeiting of data are still possible under the current system in the United States,
that this possibility cannot be excluded (or at least made highly unlikely) by a more
strict and more demanding compulsory registration system that includes effective
inspection and severe punishment of offenders. Secondly, even if suppression and
delay of publication, and counterfeiting of data would not be entirely excluded by
implementing (3), then this still does not mean that publications are more likely to

3See http://clinicaltrials.gov/. Accessed 17 August 2012.
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be suppressed or delayed, or that data are more likely to be counterfeited under such
a system than under the system Reiss proposes.

It seems that the threefold strategy I presented may be just as effective in
eliminating the epistemic failures in biomedical research as implementing Reiss’s
proposal. But which strategy is most cost-effective? A disadvantage of the three-
fold strategy is that inspection of pharmaceutical companies by independent audits
(see (3)) may be expensive (Steneck 2002, p. 11). These costs are avoided under
Reiss’s scheme. An advantage of the threefold strategy is that it leaves clinical trials
to companies that have a strong financial incentive to run clinical trials efficiently.
Pharmaceutical companies are stimulated to run clinical trials efficiently because
the fewer resources they waste, the higher their profits. The institute Reiss proposes
may, on the other hand, waste resources due to the lack of such a strong incentive to
proceed efficiently. It should, however, be noted that incentives to proceed efficiently
can also be introduced in the institute Reiss proposes. For instance, if the institute
meets certain management agreements, governments could make money available
for bonuses for the directors of the institute, its executives, and the employees who
have done the best job. Empirical research should reveal which kind of incentives are
necessary and sufficient to maximize the institute’s efficiency. Empirical research
should also test the speculative claim that the system Reiss proposes can be more
cost-effective than a system in which pharmaceutical companies run clinical trials
and are inspected by independent audits, due to the high costs of effectively
inspecting pharmaceutical companies. Such an analysis should also take the costs of
implementation into account, which are probably much lower for the latter system
since the basis for such a system (industry research, a registration system, etc.)
already exists.

7.4 Neglected Diseases

7.4.1 Costs of Pull Funding

Now, let us turn to Reiss’s fourth recommendation. To tackle the problem of
neglected diseases Reiss suggests, among others, APCs and awards for neglected-
disease research as possible means to stimulate such research. Here we should recall
Reiss’s main objection against Pogge and Stiglitz: prizes are a bad idea because
they will only trigger neglected-disease research if they make such research just as
profitable as alternative projects, which means that the prizes must be very high.
Does this objection apply to the APCs and awards that Reiss proposes as well?

At first sight, it seems that Reiss’s system mitigates the problem. The reform
he suggests reduces the profits from the biomedical research projects currently
pursued. This means that prizes do not have to be as high as they have to be in the
existing system to make neglected-disease research equally profitable as the projects
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currently pursued (Reiss and Kitcher 2009, p. 278). It seems, then, that in Reiss’s
system, prizes can mitigate the problem of neglected diseases at a lower cost for the
public. Is this line of reasoning correct?

Reiss and Kitcher mention a few numbers concerning the profits in the pharma-
ceutical industry:

e In the 1990s, the top-ten pharmaceutical companies had a profit margin of about 25 %
of sales, which was larger than that of any other U.S. industry.

e In 2002 (which, incidentally, was a recession year) the combined profits of the top-ten
pharmaceutical companies in the Fortune 500 ($35.9 billion) were greater than those of
all other 490 businesses combined ($33.7 billion)

* The median profits for other industries are about 3—5 % of sales, for commercial banking,
the second most profitable industry, 13 % of sales. (Reiss and Kitcher 2009, p. 266)

These numbers raise the impression that the profit margin of the pharmaceutical
industry could be substantially reduced and that it could still be the most profitable
industry. The problem is that the numbers mentioned by Reiss and Kitcher (2009)
are outdated. In 2008, the pharmaceutical industry had a profit margin of 19.3 % of
revenues, and two other industries, networks and other communications equipments
(20.4 %) and internet services and retailing (19.4 %), were even more proﬁtable.4
My question is then: will a substantial reduction of the profit margin of the
pharmaceutical industry not chase away private investors to other, more profitable
industries? In order to avoid that private investment in the pharmaceutical sector
decreases, the average profit margin of this sector should not be reduced too much.
If the average profits from pharmaceutical projects remain high, then prizes to
stimulate neglected-disease research should be high as well, since pharmaceutical
companies will only fund neglected-disease projects if such projects are expected to
be at least as profitable as alternative projects. So even in Reiss’s system, high prize
money may be required to stimulate neglected-disease research.

7.4.2 Push Funding Versus Pull Funding

We saw that while the costs of pull funding are a problem for Pogge and Stiglitz, they
may be a problem for Reiss just as well. But, contrary to Pogge and Stiglitz, Reiss
leaves open the possibility that all neglected-disease research is supported by push
funding (if push funding turns out to be most efficient and effective at promoting
global health). He suggests the creation of Global Institutes of Health, in analogy
with the U.S. National Institutes of Health (NIH) but committed to global health
issues. What can we expect of such Global Institutes of Health (GIH)?

According to the website of the NIH, “[m]ore than 80 % of the NIH’s funding is
awarded through almost 50,000 competitive grants to more than 300,000 researchers

4See http://money.cnn.com/magazines/fortune/fortune500/2009/performers/industries/profits/.
Accessed 17 August 2012. Note that Reiss (2010, p. 438n) refers to this source as well, although
he mentions a profit margin of 19.1 % instead of 19.3 %.
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at more than 2,500 universities, medical schools, and other research institutions in
every state and around the world.” Since the GIH are analogous to the NIH, we
can expect most of the GIH’s funding to be awarded through competitive grants as
well. As GIH grants will primarily be used for research that aims at the promotion
of health in developing countries, the problem of neglected diseases is solved, or at
least mitigated.

An important advantage of research grants is that it requires less money from the
public than pull funding because the public does not have to pay for high profits for
private investors (De Winter 2012a, p. 79). But just as prizes, research grants are not
entirely trouble-free. Let me sum up some problems identified by Hollis and Pogge
(2008). A first problem is that the financial incentives of employees of granting
agencies to select the projects that are most likely to result in valuable innovation,
are relatively weak. For a for-profit company, spending less money on unsuccessful
projects leads to higher profits, and its employees will financially benefit from this.
Such a financial incentive is absent in granting agencies: employees of such agencies
do not profit from selecting the most successful projects. Personal research interests,
familiarity with the applicants, and political factors are then more likely to influence
decisions on which projects are funded, which could lead to resources not being
allocated to the projects with the greatest health impact (Hollis and Pogge 2008, pp.
101-102).

Secondly, the financial incentives of innovators to finish their research and
translate their findings into health outcomes (for medicines, this is done by
conducting clinical trials, marketing the medicine to physicians, and distributing
it to patients) are relatively weak. For a for-profit company, bringing a product
to market is usually required to recover its investments and make a profit, and
this incentive is sufficient to get the company to support expensive clinical trials,
marketing activities, and distribution to patients. Such a strong financial incentive is
usually absent for recipients of research grants (Hollis and Pogge 2008, p. 102).

A third problem is that research grants do not guarantee that the medicines
developed through the research granted are accessible to the poor. The medicines
developed through publicly funded research can still be sold at high monopoly
prices, hindering access for the poor. Pull mechanisms such as AMCs and the HIF,
on the other hand, offer incentives to make medicines accessible to as many people
as possible (Hollis and Pogge 2008, pp. 102-103).

7.4.3 An Alternative Proposal

I think the disadvantages of prizes and research grants can be avoided by a policy I
propose and defend in De Winter (2012a). My proposal is that governments should
allocate more funding to non-profit organizations that aim at promoting public

3See http://www.nih.gov/about/budget.htm. Accessed 17 August 2012.
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health in developing countries (e.g. the Drugs for Neglected Diseases Initiative, the
Special Programme for Research and Training in Tropical Diseases, the Program for
Appropriate Technology in Health). More specifically, more government funding
should go to those organizations that promote public health in the Third World most
efficiently, while funding of organizations that proceed relatively inefficiently could
be reduced.

Future empirical research should reveal whether this policy requires less money
from the public than prizes to stimulate neglected-disease research, and whether it
has a greater health impact in the Third World than a system based on research
grants allocated by a central granting agency. To know which proposal (prizes,
research grants, or non-profit organizations) is to be preferred, each should be put
into practice (initially at a small scale), and assessed on the basis of how well it
solves the problem of neglected diseases, its health impact, and its cost for the
public. As long as such an empirical evaluation is lacking, we can only turn to
speculative arguments. Such arguments are offered in De Winter (2012), suggesting
that a strategy based on non-profit organizations is the most promising way to
promote research that is tailored to the health problems of the poor. De Winter
(2012a) shows why we can expect this strategy to work and to be less costly to
the public than prizes to stimulate neglected-disease research, and how this strategy
avoids the aforementioned disadvantages of research grants allocated by a central
granting agency.

7.5 James Robert Brown’s Policy Proposal

As I mentioned in the introduction, there is also a policy proposal that has not
been discussed in this paper yet, but that does, in my opinion, deserve further
exploration: the policy proposal of James Robert Brown. Firstly, I will describe this
proposal and some objections against it; and secondly, I will offer some possible
responses to these objections, and in doing so, some important advantages of
Brown’s proposal are revealed. Because of these advantages, Brown’s proposal
should not be dismissed too quickly.

7.5.1 Brown’s Proposal and Objections

Brown offers the following recommendations:

Socialize research. Eliminate intellectual property rights in medicine. Make all funding
public (including government and independent foundations and charities). (Brown 2008a,
p. 762)

If all funding was made public, a lot of private funding for medical research
would be lost. Therefore, public funding should be raised. According to Brown
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(2008Db, pp. 209-210), public funding should be adjusted to appropriate levels. He
does not think that this means that current levels of funding (including both private
and public funding) should be matched. He states that:

Drug companies claim that it costs on average more than $800 million to bring a new drug
to market. This, however, is a gross exaggeration. Something like $100 million is a more
reasonable estimate, since marketing costs (which they include) are not part of genuine
research. Moreover, many research projects are for “me too” drugs, which bring little or
no benefit to the public. When we take these factors into account, it is clear that we can
maintain a very high level of research for considerably less public money. (Brown 2008b,
p- 210)

This passage suggests that the reform Brown proposes would substantially
improve the socio-economic efficiency of biomedical research. There are, however,
some problems. Firstly, Brown’s estimate of $100 million seems far too optimistic.
DiMasi et al. (2003) estimate that total R&D cost per new drug is $802 million,
and these costs do not include marketing costs. Secondly, Brown’s insinuation of
eliminating research for “me too” drugs in order to reduce the costs for the public
seems problematic. This is because it is hard to tell in advance which drugs have
genuine medical value and which bring little or no benefit to the public. It is only
after we have investigated a certain drug that we can tell whether or not the public
can substantially benefit from it.

A third point is that, even if we can maintain a very high level of research for
considerably less public money, biomedical research may still not be more socio-
economically efficient. For biomedical research to be socio-economically efficient,
it is required that the results are translated into health outcomes, and this may
not be the case if intellectual property rights are eliminated in medicine. In this
context, we can refer to the fact that before the United States enacted the 1980
Bayh-Dole act, which permits government-funded agencies such as universities to
obtain intellectual property rights on products that are developed using federal grant
money, the results of publicly funded research were not adequately translated into
health outcomes (Reiss and Kitcher 2009, p. 280; Reiss 2010, p. 440).

7.5.2 Responding to the Objections

Brown has tried to deal with concerns about the efficiency of socialized medical
research. Briefly put, his argument is that because socialized medicine® is more
efficient than non-socialized medicine, we can expect socialized medical research
to be efficient as well. But, as is shown in De Winter (2012b), this argument
is not convincing for at least two reasons. The first is that it is not because
socialized medicine is more efficient than non-socialized medicine, that it is not
highly inefficient, since outperforming a very inefficient way of organizing health

By socialized medicine, Brown seems to mean publicly funded medicine (see De Winter 2012b).
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care is not very difficult. The second is that it is not because socialized medicine
can be efficient, that the same holds true for socialized medical research, because
there are several differences between medicine and medical research. Due to these
differences, it is possible that a policy that works quite well for medicine, leads to
major inefficiencies if applied to medical research.’

As Brown’s response to concerns about the efficiency of socialized medical
research is not convincing, let me try to deal with them in an alternative way.
Firstly, I would like to note that although Brown’s insinuations may be problematic
that $100 million is sufficient to bring a new drug to market, and that we should
eliminate research for “me too” drugs in order to reduce the costs for the public,
this is not to say that his proposal does not allow for some major cost savings.
What does the public currently pay for? Under the current regime, new medicines
are usually sold at prices far above marginal cost of production (Pogge 2009b, p.
79). By selling medicines at such artificially high prices, pharmaceutical companies
recoup their investments in R&D, marketing, etc. and they also make high profits
(otherwise, they would not have made these investments). So payments from the
public cover the expenditures of pharmaceutical companies as well as high profits.
Under the policy proposed by Brown, the public does not have to pay for high
profits for pharmaceutical companies, and the expenditures to be covered can be
reduced. Huge amounts are currently spent on filing for patents in several national
jurisdictions, monitoring these jurisdictions for possible infringements of patents,
and lawsuits between patent holders and generic companies (Pogge 2009b, p. 82).
Such costs would disappear if patents were eliminated in medicine. Furthermore,
the costs associated with advertising and marketing can be reduced under the policy
proposed by Brown. Although some marketing may still be required (physicians
have to be informed about new medicines), we do not need all the advertising and
marketing activities that pharmaceutical companies currently support.

It should be noted that some of the cost savings that can be accomplished under
Brown’s scheme are not achieved under the other policies discussed in this paper.
None of the other policies eliminates the costs associated with patent administration.
Furthermore, none of them prevents pharmaceutical companies from making profits
on the medicines they sell to the non-poor. While the reforms suggested by Pogge,
Stiglitz, Reiss, and me are all supposed to result in low-price medicines for poor
people, none of them prevents a situation where non-poor people still have to pay so
much for their medicines that these payments do not only cover the pharmaceutical
companies’ (excessive) expenditures, but also high profits for these companies.

Now consider the point that we can expect that under the policy proposed by
Brown research results will not be adequately translated into health outcomes,
because the results of publicly funded research were not adequately translated into
health outcomes before the enactment of the Bayh-Dole act in 1980. It is, however,
not because the process of transforming the results of publicly funded research into

"For a more extensive inquiry into Brown’s argument for the efficiency of socialized medical
research, see De Winter (2012b).
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health outcomes was inadequate in the pre-1980 system, that it is impossible to
think of a new system that is, just as the pre-1980 system, not based on intellectual
property rights, but in which this process is nevertheless adequate. The selection of
biomedical research projects could, for instance, be left to non-profit organizations
that aim at bringing effective medicines to market, instead of to central granting
agencies such as the NIH. The failure of the pre-1980 system is no reason to expect
the failure of such a system.

The inadequacy of the pre-1980 system does, however, indicate that eliminating
intellectual property rights in medicine and making all funding public is in itself not
sufficient to ensure optimal health outcomes. It is important that Brown’s scheme is
supplemented by specific strategies that guarantee that the results of publicly funded
research are adequately translated into health outcomes. Such strategies should be
developed and assessed in further research. This can be done by experimenting with
different ways of organizing public funding for biomedical research, and learning
how the socio-economic efficiency of publicly funded biomedical research can be
maximized. Note that my proposal to increase government funding of (the most
efficient) non-profit organizations that aim at promoting public health in developing
countries (see Sect. 7.4.3) is very useful in this context. Implementing this proposal
will give us a clearer view on the potential of non-profit organizations.

7.6 Summary

Reiss (2010) identifies some very important epistemic, moral, and socio-economic
failures in current biomedical research, and his proposal for a solution includes
some recommendations that I might endorse. For instance, I think it is a good
idea to prohibit socially harmful practices such as direct-to-customer advertising.
I have also offered an additional argument in favor of his proposal to establish an
independent body that runs clinical trials, while pointing to the need for empirical
research to assess this proposal.

The part of Reiss’s proposal that I have paid most attention to in this article,
is his solution to the problem of neglected diseases. He suggests the establishment
of Global Institutes of Health, APCs, awards for research into neglected diseases,
and/or tax breaks for such research. As both push funding by Global Institutes
of Health and pull mechanisms such as APCs and awards for neglected-disease
research are not entirely unproblematic, I have offered an alternative proposal that
is based on increased government funding of non-profit organizations that aim at
promoting public health in developing countries. The purpose was not so much
to offer a fully-developed policy proposal, nor to argue that the policy I propose
outperforms the solutions proposed by Reiss, as more research is needed to settle
these issues. Rather, my goal was to draw attention to an alternative to the strategies
Reiss proposes that may avoid the disadvantages of these strategies.

Furthermore, after presenting some objections against Brown’s policy proposal,
I have tried to bring his proposal back in the game by pointing to the cost
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savings it makes possible, and by remarking that it does not imply socio-economic
inefficiency just because the pre-1980 system of publicly funded research was socio-
economically inefficient. In itself it is, however, not sufficient to ensure optimal
health outcomes; it should be supplemented by specific strategies to ensure that the
results of publicly funded research are adequately translated into health outcomes.

Acknowledgments Jan De Winter is a Ph.D. fellow of the Research Foundation (FWO) —
Flanders. I am very grateful to Erik Weber, Jeroen Van Bouwel, Julian Reiss, and an anonymous
reviewer for reviewing earlier versions of this paper.

References

Biddle, Justin. 2007. Lessons from the Vioxx debacle: What the privatization of science can teach
us about social epistemology. Social Epistemology 21: 21-39.

Brown, James R. 2008a. Politics, method, and medical research. Philosophy of Science 75:
756-766.

Brown, J.R. 2008b. The community of science®. In The challenge of the social and the pressure
of practice: Science and values revisited, ed. Martin Carrier, Don Howard, and Janet Kourany,
189-216. Pittsburgh: University of Pittsburgh Press.

De Winter, Jan. 2012a. How to make the research agenda in the health sciences less distorted.
Theoria 27: 75-93.

De Winter, J. 2012b. The distorted research agenda in the health sciences and James Robert
Brown’s policy proposal. In Logic, philosophy and history of science in Belgium II. Pro-
ceedings of the Young Researchers Days 2010, ed. Bart Van Kerkhove, Thierry Libert, Geert
Vanpaemel, and Pierre Marage, 123—130. Brussels: Koninklijke Vlaamse Academie van Belgié¢
voor Wetenschappen en Kunsten.

DiMasi, Joseph A., Ronald W. Hansen, and Henry G. Grabowski. 2003. The price of innovation:
New estimates of drug development costs. Journal of Health Economics 22: 151-185.

Hollis, Aidan, and Thomas Pogge. 2008. The health impact fund: Making new medicines accessible
for all. New Haven: Incentives for Global Health.

Pogge, Thomas. 2007. Medicines for the world: Boosting innovation without obstructing free
access. Sur — International Journal on Human Rights 5: 117-140.

Pogge, Thomas. 2009a. Health care reform that works for the U.S. and for the world’s poor. Global
Health Governance 2: 1-16.

Pogge, Thomas. 2009b. The health impact fund: Boosting pharmaceutical innovation without
obstructing free access. Cambridge Quarterly of Healthcare Ethics 18: 78-86.

Reiss, Julian. 2010. In favour of a Millian proposal to reform biomedical research. Synthese 177:
427-447.

Reiss, Julian, and Philip Kitcher. 2009. Biomedical research, neglected diseases, and well-ordered
science. Theoria 24: 263-282.

Steneck, N.H. 2002. Assessing the integrity of publicly funded research. In Investigating research
integrity: Proceedings of the First ORI Research Conference on Research Integrity, ed. Nicholas
H. Steneck and Mary D. Scheetz, 1-16. http://ori.hhs.gov/documents/proceedings_rri.pdf.
Accessed 27 Feb 2013.

Stiglitz, Joseph. 2006a. Making globalization work. New York: Norton.

Stiglitz, Joseph. 2006b. Scrooge and intellectual property rights: A medical prize fund could
improve the financing of drug innovations. British Medical Journal 333: 1279-1280.


http://ori.hhs.gov/documents/proceedings_rri.pdf

Part 111
Values in a Globalizing World



Chapter 8
Responsible Design and Product Innovation
from a Capability Perspective

Annemarie Mink, Vikram Singh Parmar, and Prabhu V. Kandachar

Abstract This chapter is about designing responsible technological product inno-
vations for the multidimensional poor people in developing countries, to improve
their livelihoods and make available to them better products. Attention for this so-
called ‘design for development’ has already been raised in the 1970s. However,
despite several design efforts for the poor, significant efforts are still required. To
advance socially responsible design, we suggest the integration of Sen’s capability
approach into the product design process. This approach focuses on enhancing
people’s real opportunities, their capabilities. In this paper we take a capability
perspective towards a technological product designed for and implemented in
rural India, to explore the potential, the advantages and disadvantages of using
a capability perspective when designing and innovating for the multidimensional
poor. We conclude that the capability approach can offer designers a comprehensive
and holistic view which aids them to better understand the context and to better
predict the consequences of their product innovations. The approach therefore
appears promising to support product designers in their efforts to influence the
change that the multidimensional poor need in their societies and in their lives.

8.1 Introduction

Product innovations are being used in daily life and play a significant role in
shaping and changing the world. As all existing product innovations have at one
point been designed, design can be an agent of change. If specifically designed
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for poor people in developing countries, product innovations have the potential to
significantly support them in their daily life. Papanek (1984) already raised attention
in the 1970s to Design for Development (DfD). He stated that from an ethical
and moral point of view ‘we are all citizens of one global village and we have an
obligation to those in need.” Thomas (2006) stated that although the extremely poor
have little money to spend on design and designed goods and therefore have limited
choice, design can still ‘improve their livelihoods by increasing income and making
available to them better goods, products, and equipment’. Since then, designers and
design scholars have been paying attention to DfD (Amir 2004; Donaldson 2002).
Thomas (2006) stated that DfD has indeed been taken up by some designers, but
that it has not received mainstream attention. Multiple authors agree that significant
efforts are still required (Margolin and Margolin 2002; Donaldson 2002; Amir
2004).

Our research project proposes the use of Sen’s Capability Approach (CA) to
enhance socially responsible design and innovation for the poor. The CA focuses
on capabilities; the real opportunities that people have to be who they want to be,
and to do what they want to do. The approach focuses on expanding these real
opportunities, rather than only focusing on income or commodities. Kleine et al.
(2012); Johnstone (2007); Oosterlaken (2009) already indicated the relevance of
technology and design to expand capabilities. However, Oosterlaken (2009) also
noted that ‘philosophers working on the capability approach so far do not seem to
have sufficiently realized the relevance of technology, engineering, and design for
capability expansion.” Until now, limited research has been conducted to investigate
the link between technology, design and the CA.

This paper is a step towards further investigating this link. According to
Johnstone (2007) ‘justice dictates that we must look first to the needs of those
whose capabilities are already low’. That is why will investigate the influence of
design and product innovation on the capabilities of the poor. For them specifically
it is important to enhance their valuable opportunities. Our research postulates that,
by integrating the CA into the existing design processes, product innovations can
become more effective and socially responsible. We expect the CA, as an influential
and increasingly applied view on development, to add a new perspective to design
and product innovation for the poor in developing countries.

This paper is a preliminary exploration in which we analyse a DfD case from a
capability perspective in order to gain insight in the added value of the CA for DD,
and to investigate the advantages and disadvantages of using the CA as a theoretical
framework for promoting responsible innovation for the most capability deprived.
We will first introduce the general notions of design and product innovation, the
design process, current DfD design activities, and some DfD guidelines. In Sect. 8.2
the CA and capabilities are explained in more detail and some parallels between
discussions in CA literature and in product design literature are mentioned. In
Sect. 8.3 we describe the case of a Tasar silk reeling machine, towards we will
critically apply a capability perspective with hindsight in Sect. 8.4, where after we
reflect on this case analysis in Sect. 8.5, and conclude this chapter in Sect. 8.6.
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8.1.1 Product Innovation and Product Design

Innovation is a broad concept that has been defined in many different ways.
Schumpeter (1983) defined innovation as ‘the commercial or industrial application
of something new.” Besides ‘new’, other keywords used in definitions on innovation
are ‘value’, ‘creation’, and ‘successful’ (Amabile et al. 1996; Harvard Business
Press 2003; Diehl 2010; Redelinghuys 2006). However, the core of innovation
seems to be that it brings along significant positive change (Berkun 2010). We agree
with Rogers (1995) that this change not only concerns its first use or discovery, but
an idea is an innovation if it seems new to the individual. Schumpeter (1983) made
a distinction between product and process innovations, while later on more types of
innovation have been identified. The word design can be used as a verb, a noun or
an adjective (Birkett 2010). In this chapter we use the word design as a verb, which,
according to Birkett (2010), refers to the action or process of designing. Heskett
(2005) defined design as ‘the human capacity to shape and make our environment in
ways without precedent in nature, to serve our needs and give meaning to our lives.’
Besides ‘needs’ and ‘shape’, other keywords used to define design are ‘creative’,
‘human/people’, and ‘change’ (e.g., Simon 1996; Buchanan 2001; Donaldson 2002;
International Council of Societies of Industrial Design 2011).

The focus of this paper is on the design of product innovations. The profession
of product design is closely linked to product innovation, as all products have once
been designed. This is recognized by multiple authors (e.g., Redelinghuys 2006;
Skogstad and Leifer 2011; Veryzer 2004; Thomas 2006), and also in the OECD Oslo
Manual! (OECD and Eurostat 2005). We specifically focus on technological design
of product innovations, which we define now as ‘the successful creation of tangible,
technological products or services that induce change to a new context’. This change
can be positive and/or negative. Designers, therefore, have a ‘high social and moral
responsibility” for the consequences of their innovations (Papanek 1984).

8.1.2 The Design Process

Drucker (1998) stated that there are innovations that come from a stroke of
genius, without being preceded by ‘a conscious, purposeful search for innovation
opportunities’. Grassroots innovations for example are purely constraint driven and
have hardly any systematic and scientific preparation. However, Drucker (1998)
also stated that most innovations result from a conscious, and purposeful search for
innovation opportunities. Likewise, Owen (1992) argued that breakthrough thinking

'This manual of the Organisation for Economic Co-operation and Development, provides guide-
lines by which comparable innovation indicators can be developed in OECD countries. Since
2005 non-technological innovation, and linkages between different innovation types are taken into
account.
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is almost always preceded by extensive preparation. Therefore, throughout the years
the design and product innovation process has been structured. Many scholars
have been developing design methodologies to guide and assist designers to create
product innovations (Diehl 2010).

Cross (2000) described the basic structure of design methodology in three phases:
the analysis phase, followed by a synthesis phase and an evaluation phase. Many
additions to this basic structure have been made,? but the overall structure is
the same. At the faculty of Industrial Design Engineering of Delft University of
Technology the most frequently adopted design methodology is the ‘basic design
cycle’ of Roozenburg and Eekels (1998). This process is not a linear process, but an
iterative, spirally ‘trial-and-error’ process, during which the designer goes through
reductive and deductive steps, and often needs to return to earlier phases to re-
evaluate previous decisions (Roozenburg and Eekels 1998). Due to these iterations,
the knowledge about the problem and about the design itself increases (Roozenburg
and Eekels 1998). The different phases of this cycle are: (1) Analysis: the design
problem is analysed and defined, resulting in design requirements; (2) Synthesis:
a temporary design proposal is made, and ideas are formed. The best ideas
are chosen and conceptualized. Then, the best concept is chosen and elaborated
into a preliminary design; (3) Simulation: forming an idea of the behaviour and
characteristics of the designed product by reasoning or by building a prototype;
(4) Evaluation: determining the value or quality of the preliminary design by
comparing the expected properties with the desired properties. The above process
encompasses what Roozenburg and Eekels (1998) called the ‘strict development’.
This strict development is preceded by a product planning phase, and succeeded by
a realization phase, as there can be only ‘innovation’ if the new activity is actually
realized.

Several methods exist for each phase of the design process, which aid the
designer in developing products and services. A method is a ‘diachronous structure,
which is consciously applied to the action’ (Roozenburg and Eekels 1998). Design
methods can be any procedures, techniques, aids or tools, as brainstorming, context
mapping, use of checklists or process trees, among others (Cross 2000). The
designer might use and combine them into the overall design process.

8.1.3 The Multidimensional Poor

Prahalad (2005) noted that our economic world appears like a pyramid, with the
poor people at the ‘Base of the Pyramid’ (BoP). The BoP represent two thirds

2By e.g. Archer (1984), Pahl et al. (1984), March (1984), Wheelwright and Clark (1992), Verein
Deutscher Ingenieure (VDI guideline 2221, 1993), Roozenburg and Eekels (1995), Buijs (2003),
Ulrich and Eppinger (2004), Buijs and Valkenburg (2005), Unger and Eppinger (2010), Meinel and
Leifer (2011) among others.
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of the world’s population of seven billion people living on incomes of less than
$1.500 per year. BoP refers to economic deprivation alone. The Multidimensional
Poverty Index (MPI) on the other hand, ‘complements money-based measures
by considering multiple deprivations and their overlap’ (UNDP 2012). ‘Although
deeply constrained by data limitations, the MPI reveals a different pattern of poverty
than income poverty, as it illuminates a different set of deprivations’ (Alkire and
Santos 2011). Therefore, we use the concept of the multidimensional poverty index
(MPI) to specify our target users. This index is grounded in the CA and is used by the
United Nations Development Program (UNDP). According to this index, worldwide
an estimated population of 1.75 billion people experience multidimensional poverty
(UNDP 2010).

8.1.4 Design for Development

Prahalad (2005) argued that we should start recognizing the poor as resilient and
creative entrepreneurs and value-conscious consumers. He suggested an approach
to ‘achieve sustainable win-win scenarios where the poor are actively engaged, and,
at the same time, the companies providing products and services to them are prof-
itable’. Thomas (2006) observed that Prahalad did not identify the value of design in
his book, and argued that design is truly relevant to poverty alleviation, which is also
recognized by Kandachar and Halme (2008) and Oosterlaken (2009). At the Faculty
of Industrial Design Engineering of Delft University of Technology (TUD), where
the authors work, extensive work is being carried out to address this gap. This so-
called ‘Design for Development’ is defined by Donaldson (2006) as ‘product design
aimed at disadvantaged or marginalized populations’ to advance social, human,
and economic development. Besides advancing development, developing countries
also represent a very big consumer market, and designing products ‘at affordable
costs for the harshest of conditions with minimal resources can [offer insights that]
benefit all markets’ (Viswanathan et al. 2011). This is not only recognized at TUD,
other universities® and companies* have also shown interest in western countries to
design and innovate for the poor in developing countries. Processes, methods and
toolkits have been developed to better address the needs of these people. Most of

3The Massachusetts Institute of Technology in the USA (D-Lab), Stanford university in the USA
(partner in D-Rev), the Institute of Design from IIT Chicago in the USA, Aalto University in Fin-
land (BoP Network), University of Colorado-Boulder (Engineering for Developing Communities
(EDC) program), Ateneo School of Government, Philippines (Science and Technology Innovations
for the Base of the Pyramid in Southeast Asia program), among others.

4 According to Donaldson (2006), the most prominent Non-Governmental Organizations designing
products for less industrialized economies are: Intermediate Technology Development Group,
KickStart (formerly ApproTEC), International Development Enterprises, TechnoServe, and Enter-
priseWorks Worldwide.
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these design aids assist companies in developing business strategies,” others have
been developed specifically for NGO’s, social enterprises or community workers.®
Thereby, Sklar and Madsen (2010) expressed that the design process from Western
countries might often be transferable to the developing world, and that the design
approaches which are used to learn about the world are also applicable across the
world. Still there are ‘little theoretical or practical guidelines for innovative product
development’ in developing countries (Viswanathan and Sridharan 2012). And the
focus of new product development is still on high-income countries (Viswanathan
et al. 2011; van den Waeyenberg and Hens 2008).

Coming from a Western context, it is not an easy task to identify the needs of
the multidimensional poor. Birkett (2010) stated that a designer’s experiences and
relationships influence the decisions a designer makes during the design process.
Balaram (2011) also indicated that design in the West is naturally geared to its
own needs, and its own socio-cultural environment, values and economy. He stated
that ‘it is suicidal to transplant solutions onto a completely different ground’. Due
to dissimilar ideologies of the designer and the target-user, it is difficult for the
designer to identify the true needs of the target group and design accordingly.
According to Thackara (2005), many of the troubling situations in our world are
the result of design decisions. However, for users ‘without financial safety net to
take risks’, unsuited or poorly engineered technology ‘can only be detrimental’
(Donaldson 2006). It is always important for product designers to be sensitive to
context, to relationships, and to consequences (Thackara 2005). However, especially
when designing for the multidimensional poor, the consequences of products and
services must be predicted really well, which asks for a thorough analysis and
continuous reflection by the designer during the design process.

8.2 A Capability Approach to Design

Because product design can induce positive and/or negative change, design deci-
sions must be made well-informed. Thackara (2005) wrote his book ‘In the Bubble’
from a belief that ethics and responsibility can inform design decisions without

5 Among others, the BoP Protocol 2nd Edition of Simanis and Hart (http://www.bop-protocol.org,
accessed January 2011), the Market Creation Toolbox of the BoP Learning Lab (2011, http:/www.
boplearninglab.dk, accessed February 2012), and the Design for Sustainability (D4S) manual of
the United Nations Environment Program in collaboration with TUDelft (http://www.d4s-de.org,
accessed January 2011). The American Society of Mechanical Engineers (ASME) wrote a report
on engineering solutions for the BoP which includes four critical business strategies, but also five
design principles for engineers (https://www.engineeringforchange.org, accessed January 2011).

%Among others, Frog’s ‘Collective Action Toolkit’ (CAT), which emerged from frog’s collabo-
ration with Nike Foundation/Girl Effect (http://www.frogdesign.com, accessed November 2012).
And IDEO developed the ‘Human Centered Design Toolkit’ (HCD) in 2009, Developed after a
request of the Bill and Melinda Gates Foundation (http://www.ideo.com, accessed January 2011).
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constraining social and technical innovation. We think that the capability approach
(CA) might provide product designers with a framework that helps them to identify
the required information for making deliberate and responsible design decisions.
To explore the advantages and disadvantages of using the CA as a theoretical
framework for Design for Development (DfD), we apply a capability perspective
to a specific DfD case. In this section, we will first describe the CA and the concept
of capabilities, and the identified parallels between CA literature and product design
literature, after which we discuss the establishment of a general list of beings and
doings that will be used to analyse our case.

8.2.1 The Capability Approach

The CA has been introduced and developed by economist and philosopher Amartya
Sen and by philosopher Martha Nussbaum. Within this approach, development is
seen ‘as the expansion of human capability to lead more worthwhile and more
free lives’ (Sen 1999). The approach focuses on human capabilities; a person’s
effectively available valued beings and doings. The CA evaluates justice, equality
and development not by income, commodities or utility, but by the real opportunities
that people enjoy. The CA makes a clear distinction between what people are free
to do to improve their well-being (‘capabilities’) and what they actually choose
to do (‘functionings’). Examples of valuable capabilities are, among others: the
capability to move freely anywhere you want, the capability to receive education,
the capability to participate in public debates, and the capability to have sufficient
nutritional intake.

The CA provides a more complete picture of poverty and deprivation, because it
takes into account all dimensions of human well-being (Robeyns 2005; Chiappero
Martinetti 2008). It is ‘a flexible, and multi-purpose framework’, due to its ‘open-
ended and underspecified nature’ (Robeyns 2011). Many researchers from different
disciplines have ‘taken up, discussed and elaborated’ the CA (Anand et al. 2009).
However, translating such a rich, theoretical argumentation into practice is a difficult
task (Chiappero Martinetti 2000). Sympathizers of the CA acknowledged that
operationalizing the CA into practice is a major challenge lying ahead, ‘either due
to its emphasis on value judgments with high informational requirements or its
multidimensional nature’ (Comim 2001).

Until now, the CA has mainly been operationalized for evaluative and descriptive
purposes (Alkire 2008b). The CA is then used to look with hindsight which
capabilities have been influenced. Our overall research aim is to operationalize the
CA for what Alkire (2008b) calls the ‘prospective use’ of the CA. Putting the CA
into DfD practice in a prospective way denotes that at the start of a DfD project, we
will try to look forward to identify those capabilities that are relevant for this specific
project. So far, the CA has not explicitly specified a methodology for prospective
analysis, and ‘it seems that the methods will be plural and the questions will vary
by discipline, level of analysis, policy audience, region and context’ (Alkire 2008b).
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However, according to Johnstone (2007), the CA offers ample material ‘that can be
used as the basis for developing approaches to action, policy and intervention.’

8.2.2 Capabilities and Their Characteristics

Capabilities are valuable beings and doings that a person can achieve. The focus
is on those capabilities that are actually open to people; the real opportunities
that people have (Alkire 2005). They are opportunities that a person can choose
from, but not the achievements itself. They are therefore not directly observable
and in practice not always identifiable (Sen 1995). The CA sees capabilities as the
ends of well-being and development (Robeyns 2005). Within the CA it is however
recognized that capabilities can also be a means to another end, and in this way,
next to being of intrinsic importance, capabilities can also have an instrumental role
(Robeyns 2005).

Some have argued that capabilities are incommensurable (Robeyns 2011).
Thereby, capabilities differ per person, per group and change over time. Alkire
(2005) explained that the CA provides an ‘analytical map of important variables’,
but this map must be ‘adapted, shaped, and fitted to many different institutional
levels, time periods, groups, and so on’. This raises discussions about which capa-
bilities matter in which context and how to prioritize between different capabilities.
Sen (1999) stated that the prioritization of capabilities it is ‘a “social choice”
exercise’, which ‘requires public discussion and a democratic understanding and
acceptance.” For every purpose thus, it is important to identify the real relevant
opportunities to fit an individual or a specific context at a certain time.

8.2.3 Parallels Between the Capability Approach
and Product Design

In CA and product design literature we identified five similar discussions. These
parallels are presented in this section, and will be used to evaluate the DfD process
of the case presented in Sect. 8.3.

8.2.3.1 The Use of Additional Theories

In many cases, the CA should not replace other, more established, approaches,
but provide complementary insights to them (Robeyns 2006). Product design is a
multidisciplinary profession which uses additional bodies of knowledge. Designers
use for example different ethnographic methods (Friess 2010). Designers need to
think of the consequences of their products and services thoroughly (Papanek 1984;
Thackara 2005). Therefore, they could use the CA as a complementary theory, in
order to provide additional insights about the target-users and their contexts.
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8.2.3.2 Concern for Human Diversity

Robeyns (2005) noted that the CA takes human diversity into account in two
ways. First, the CA focuses on the plurality of functionings and capabilities as
the evaluative space (Robeyns 2005). This broad view causes a focus on ‘things
that really matter’ and avoids ‘the neglect of crucially important subjects’ (Sen
1999). Second, the CA takes conversion factors into account. Conversion factors
influence the ‘transformation of resources into achieved functionings’ (Frediani
2010). Robeyns (2005) mentioned three types of conversion factors; personal factors
(e.g., physical condition, intelligence, sex), social factors (e.g., public policies,
social norms, gender roles), and environmental factors (e.g., climate, geographical
location).

Oosterlaken (2009) and Toboso (2011) already related the CA and human
diversity to inclusive/universal design. Inclusive/universal design is the development
of products and/or services that are accessible to, and usable by, as many people as
reasonably possible (Keates and Clarkson 2004). The design process therefore starts
with ‘a rigorous and exhaustive analysis of user requirements and other basic fea-
tures of the problem’ (Roozenburg and Cross 1991). By doing so, designers do not
only look at the technical function, but also at the psychological, social, economic
and cultural functions that a product has to fulfil (Roozenburg and Eekels 1998).
However, Nieusma (2004) argued that universal design ‘implies embracing ever-
greater diversity in design’, while knowing that we can never develop one system
that meets everyone’s needs. Roozenburg and Eekels (1998) also acknowledged that
a design outcome can never fulfil all requirements. They state that every solution
for a design problem means compromising between contradictory criteria. Sklar
and Madsen (2010) stated that appropriate choices need to be made to satisfy the
priorities of the target-group, and those of the involved stakeholders as well. The
CA might aid designers to consider multiple dimensions and to take conversion
factors into account. In this way, designers might be able to make more deliberate
trade-offs, and to minimize exclusion of users.

8.2.3.3 Involvement of the People Concerned

Sen (1999) argued that the involvement of the people concerned is a requirement
when enhancing capabilities. He also stated that capability selection is not a task
for outsiders, but it needs to be a participatory, democratic process. Oosterlaken
(2009) therefore connects the CA to participatory design, which is also propagated
in IDEQ’s, and Frog’s Toolkits. For DfD, Donaldson (2002) and Viswanathan and
Sridharan (2012) stressed the importance of truly addressing peoples’ needs. Sklar
and Madsen (2010) emphasized that to be able to do so, designers should see the
world from the point of view of their target-users, and should understand their
motivations and aspirations. User participation in a design process has already been
developed in the 1970s (Bgdker and Pekkola 2010). It has served the discipline of
design very well, as it gives design ‘a purpose, a structure, and [...] a story to tell’
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(Friess 2010). Donaldson (2002) stressed that continuous interaction with potential
users is important throughout the design project, and also after its completion. She
also referred to feedback loops as being vital. Hanington (2010) mentioned design
ethnography, participatory design and design testing as good methods to be used in
the different design phases. Although participation can make the design process long
lasting and does not ensure agreement due to different preferences and opinions, we
do acknowledge the use of research and participation in the local context, to make
the designer understand the context and the values of the target-users, to stimulate
deliberate decision-making.

8.2.3.4 Concern for the Individual and for Communities

Within the CA, there is an on-going debate about a focus on individual and/or
collective capabilities (Robeyns 2006). Frediani (2010) referred to Gore, who
observed that the CA measures well-being in terms of an individual ability, while
some capabilities belong more to societies or groups than to individuals. Therefore,
it might be useful to take both into account. Designers need to consider more than
the individual, they need to balance individual and community needs (Sklar and
Madsen 2010). A focus on collective capabilities, however, can complicate the
process of agreeing on a capability set (Kleine 2010). Clark (2009) noted that ‘even
in cases where deliberative forms of democracy function well and everyone’s voice
is heard, there may be grounds for concern insofar as majority rule is allowed to
trump individual values.” Another difficulty is the question how far preferences must
be respected and can be justified (Robeyns 2006). The consequences for designers
are that they have to identify individual and communal capabilities and need to
balance these capabilities, while making deliberate choices about which capabilities
will be addressed.

8.2.3.5 Focus on People’s Personal Choice

The CA focuses particularly on people’s capability to choose the lives they have
reason to value (Sen 1999). However, not all choices are relevant, only the choices
between valued opportunities are (Johnstone 2007). Kleine (2011) stated that choice
does not only has an instrumental role, but also has intrinsic value, as ‘being able
to pursue one’s own choices is part of being fully human.” She mentioned four
dimensions of choice; the existence, the sense, the use, and the achievement. How-
ever, people’s use of choice might be influenced by a phenomenon which is called
‘adaptive preferences’. Sen (1999) described this phenomenon as ‘the adjustment
of people’s desires and expectations to what they unambitiously see as feasible
due to their deprivation.” According to Clark (2009) adaptive preferences come
into existence due to several reasons: (1) the malleability of people’s aspirations
and desires to the circumstances in which they live; (2) the social conditioning or
cultural and religious indoctrination; and (3) the more general form of people’s own
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limitations to make informed judgments and rational choices. Clark (2009) argued
that democratic and participatory techniques might not be sufficient to identify
adaptive preferences. He reasoned that it might be the best strategy to engage
directly with the experiences and views of the poor. Users’ personal choice is also
relevant for designers. A designer has to make informed design decisions in order
to offer the user appropriate design solutions that provides the user with sufficient
choice to achieve their desired outcomes. It is therefore important for the designer
to identify adapted user preferences. Then, designers might choose to persuade the
user to behave in a certain manner. Parmar (2009) argued that persuasive technology
is known in the western world as a strategy for changing people’s social and health-
related attitudes, but is rarely used in the rural context and at a community level
without fully taking away the user’s freedom to act differently. However, when the
designer develops a product which is considered the best option for the potential user
and the user is not given the freedom to act differently, this is called paternalism.
Suber (1999) described paternalism as ‘to act for the good of another person without
that person’s consent.” Considering the influence of product designs on a user’s
choice, it becomes clear that a designer has to identify people’s true valued beings
and doings, and has to be aware of the existence of adaptive preferences, to be able to
make deliberate design choices. The designer might consider persuading the target-
user to behave in a certain manner, but must be careful not to become paternalistic.

8.2.4 A List of General Beings and Doings

In this paper we analyse a DfD case from a capability perspective. We explore
how a product, specifically designed for the rural poor in India, influenced their
capabilities. We will base our case on, what Alkire (2008a) recognized as, informed
guesses from the researchers. In order to make these guesses we first developed a
list of beings and doings. The use of a list is an issue which is highly debated within
the CA. Nussbaum (2000) created a list of ten capabilities which every human being
should be entitled to. According to Nussbaum, her list is formulated at an abstract
level, and the translation to implementation and policies should be done at a local
level, taking into account local differences (Anand et al. 2009). Sen has explicitly
refrained from defending a well-defined list of capabilities (Robeyns 2006). Sen
argued that important capabilities and their weight should be selected in the light of
the purpose of the study and the values of the referent populations (Alkire 2008a).
Alkire (2008a) also refrained from using a single list of poverty dimensions, but
she did, however, identify 37 lists (including Nussbaum’s list) that contain poverty
dimensions. She also mentioned that it can be useful to make such a list for certain
exercises, but that the ‘the same list would not be helpful in diverse analyses.’
While we do agree that capabilities are context-specific and that we cannot simply
prescribe a specific set of capabilities that can be used for every product innovation
process, we did develop a list of beings and doings, considering all lists that Alkire
(2008a) identified. This list contains general beings and doings, for example being
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literate. These general terms are according to Robeyns (2011) the focus of the CA.
However, if ‘a particular person then decides to translate these general capabilities
in the more specific capabilities A, B or C (e.g., reading street signs [...]) is up
to them.” We will therefore analyse our case by going through this list of general
beings and doings to be able to extract more specific capabilities.

We listed all the dimensions of the lists and classified the dimensions according
to the seven aspects of well-being as identified by Williamson and Robinson
(2006). They classified well-being by biological, mental, emotional, material, social,
cultural, and spiritual aspects. We provided descriptions for every doing and being
on the list. The full list, containing all dimensions and their descriptions, is given in
Appendix A.

8.3 The Case of the Anna Tasar Reeling Machine

To explore a capability perspective towards Design for Development (DfD), we
will analyse an innovative product that has been implemented in the field: the
Anna Tasar Reeling Machine (ATRM), a reeling machine that processes Tasar silk
cocoons into yarn. In this section we provide some background information about
the development of the ATRM and its implementation. The development of this
reeling machine for Tasar silk has been the graduation project of the first author
and is implemented in rural eastern India, and was part of a larger project of the
Indian non-governmental organization (NGO) PRADAN. This NGO organizes poor
rural village women in so-called Self-Help-Groups (SHGs) and engages them in
independent livelihood activities. One of these activities in the states of Bihar,
Jharkhand, and Chhattisgarh is Tasar silk reeling. Information about this project
comes from PRADAN and from the first author. It must be noted that the capability
approach (CA) was never considered during the development of this machine.
The CA perspective is only used to analyse this case after its development and
implementation, which will be done in Sect. 8.4.

8.3.1 The Tasar Silk Reeling Project

The Tasar silk reeling activity has traditionally been a low-paying activity in the
states of Jharkhand, Bihar and Chhattisgarh, carried out by poor rural women in
their spare time. This is done mainly by women in weaver families (without any
remuneration), or as an uncertain, low paying type of wage labour. PRADAN
separated the yarn production from the weaving activity and promoted it as an
independent, separate, and viable enterprise. They introduced existing machinery
(a reeling and a re-reeling machine, see Figs. 8.1 and 8.2) to replace the primitive
and rudimentary technology of palm or thigh reeling (see Fig. 8.3). They orga-
nized women from different SHG’s into reeling groups who work together in a
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Fig. 8.1 The Tasar silk
reeling machine as introduced
by PRADAN (Picture by first
author)

Fig. 8.2 The Tasar silk
re-reeling machine as
introduced by PRADAN
(Picture by first author)

Fig. 8.3 Thigh reeling, a
traditional method of Tasar
reeling (Picture by PRADAN)
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reeling centre. This reeling centre is specially built for this activity in the center
of several villages, to allow women from multiple villages to join the activity. The
women who engage in reeling generate income which enables them to better fulfil
their basic needs. It also reduces the urge for the husband to migrate to the city for
work. Then, the women gain more confidence, generating income in a dignified way
and becoming more self-sufficient and independent.

PRADAN assist the women in obtaining the machine with government subsidy
(the women are too poor to buy a machine by themselves), they provide reeling and
entrepreneurial training, they help out in cocoon buying and storage and in the sales
of the yarn. They also employ technicians for repairs of the machines. Moreover,
they opened up new markets for Tasar silk. Because the activity flourished well,
PRADAN organized the women in their own producers’ company called MASUTA.

8.3.2 The Development of the Anna Tasar Reeling Machine

The reeling machine that PRADAN introduced did improve the working circum-
stances of the women highly, but the machinery suffered from several problems
(e.g., energy-loss, failing materials, safety issues, physical problems due to running
the machine by pedalling, and yarn quality problems). With help from one of their
subsidiaries (ICCO, a Dutch NGO) the first author was appointed to re-design
this machine as part of a Base of the Pyramid graduation project at the faculty
of Industrial Design Engineering of Delft University of Technology (Mink 2006).
This effort led to a vastly improved machine and was named ‘Anna Tasar Reeling
Machine’. Up scaling started leading to large scale utilization. Currently, November
2012, 219 machines are running in several villages.

The re-design of the ATRM was executed following the methodology described
by Roozenburg and Eekels (1998). During the analysis phase all stakeholders were
interviewed to identify the design requirements. Reelers, PRADAN staff (field
workers, technicians, yarn graders, and team leaders), and the managing director
of MASUTA were all interviewed about the use of the existing machine, the quality
and characteristics of the reeled yarn, and about their preferences for a new machine.
The full process from cocoon rearing up to yarn making, weaving, and fabric
marketing was analysed to obtain a good view of this process and the requirements
this process brings along. The reelers were also observed during their work on the
machine, during SHG meetings, and during daily activities. Some of them were also
interviewed about their lives, and because no anthropometric data was available
of rural North-Indian women, measurements were taken of 24 women. From a
technical point of view, the existing machine was fully analysed, as well as other
silk reeling machines which are in use in India, and the production possibilities
in India were explored. During this analysis phase, a lot of requirements were
identified, mainly concerning the technical and economic function of the machine,
and concerning the user comfort during the reeling activity.
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Fig. 8.4 (a-h) Several prototypes of the Anna Tasar Reeling Machine (Pictures a, b by first author,
pictures c-h by MASUTA)

Due to the high technological character of the machine development, the reelers
were not involved in the synthesis phase of the machine development. They were not
involved in idea generation, neither in choosing between several ideas and concepts.
For this phase mainly technical knowledge of the reeling process and of machines
was required, therefore only PRADAN and MASUTA staff were involved here. The
preliminary design was manufactured in 2006 in Nagpur, and thereafter, the machine
was extensively tested by reelers, in which they could suggest changes. During
further adjustments, reelers were continuously involved by testing the machines (see
Fig. 8.4a—h). Their feedback together with technical optimizations lead to the final
machine design, which was ready for up scaling in 2010. Still now, the machine
is continuously being optimized, with help from MASUTA’s own technicians, the
reelers, and the Central Silk Board of India.

8.3.3 Results After Implementation

The impact of the ATRM was evaluated after implementation, and it turned out to
be that this machine further improved the reeling activity, ensuring a higher yield
and a higher quality yarn, while the cost of the reeling machine is approximately
the same as of the old machine (around INR 25,000). The reelers are able to
extract more yarn from one cocoon, which is according to MASUTA’s managing
director probably because the reelers have more time to concentrate on extracting
the yarn, and because there is less yarn breakage. Therefore, the reeler’s income
went up, compared to the income they earned with the old machine. This is
shown by statistics from Danidih village in Jharkhand (Table 8.1).” This additional

For each reeler, data are kept to capture the performance of each reeler and to be able to calculate
the reeler’s payment. These data concern the amount of days the reeler works, how many spindles
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Table 8.1 Improvements for reelers due to the re-design of the reeling machine

Reeling statistics from the reeling centre in Danidih (Godda District, Jharkhand)

Old machine  Anna Tasar Reeling Machine

Yarn quality ratio (grade A:B:C)? 64:36:0 92:8:0
Reeled yarn per working day (gram) 127 171
Profit earned per working day (Indian Rupees)® 30 56

4A-grade yarn is the best quality, C-grade yarn is unsuitable for selling
"For heavy physical labour women are paid 10-20 rupees per full working day (8 h), this income
is earned during the 4-6 h that a reeler spends on average in yarn production per day

income enables the women to better fulfil their basic needs, and to gain even more
confidence, by becoming more self-sufficient and independent.

The ATRM is also more comfortable and easy to use, is more energy efficient and
the safety of usage has improved. The ATRM thereby introduces the possibility of
producing a new type of yarn, which ensures better sales. This type of yarn is called
untwisted yarn,® and was, until now, produced by women in traditional weaving
pockets by using the traditional methods. Solar panels are used to supply energy to
the machines, and therefore pedalling is no longer required.

Some aspects concerning the machine were adjusted during prototype testing.
Initially the machine was placed on the floor to work (as can be seen in Fig. 8.4d).
Sitting on the floor is according to Indian culture, however, it worsened the working
position of the women instead of improving it. Therefore, the reeling machines are
now placed on a platform (Fig. 8.4e, f). Second, the machine was designed to have
four spindles, but due to the increased speed of the spindles, the women were only
able to use one or two of those spindles. Therefore, the ATRM has been downsized,
and currently contains only two spindles.

The ATRM also had some undesirable effects; it is more difficult to mend the
ends of the yarn after breakage, because the yarn entangles more on the bobbin.
This is a challenge that still needs to be overcome during further optimization.
Second, the covering of rotating parts makes the machine safer to use, but also
makes maintenance a more difficult job. This has, however, been a deliberate choice.
Third, the ATRM is easier to use, which is beneficial for the reeler, but might
also encourage child labour. PRADAN keeps a close eye on keeping children from
working fulltime in yarn production. The children do sometimes help their mothers
during reeling, but mostly they do not reel themselves, as yarn reeled by occasional
reelers is of low quality with low recovery. In some villages, grown-up girls who
stopped going to school (due to the distance to high school girls are not always send
there) start reeling as a full time business before their marriage. Lastly, PRADAN

she uses, the amount of cocoons she uses per day, the amount of yarn she reels, and the quality of
the reeled yarn. These data are entered in a computer programme called Softyarn.

8The warp of a fabric requires twisted yarn for its strength, but untwisted yarn can be used for the
weft of a fabric to give it a softer feel.
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asked for a small and light-weight machine that can be taken home to be used there.
For several reasons, PRADAN now started promoting only individual home-based
reeling for new reeling villages.” Reeling at home does not require an unreliable
reeling centre manager, and the reeling activity does not suffer any longer from
closure of the reeling centre — considered common property by the community — due
to community disputes. It therefore turned out that, where the ATRM was designed
to give the reelers the choice to work in a reeling centre at home, new reelers do not
actually have this choice.

8.4 The Anna Tasar Reeling Machine
from a Capability Perspective

We applied a capability perspective to the case of the Anna Tasar Reeling Machine
(ATRM) with hindsight, in order to capture a broader view of the impact of the
ATRM on the lives of its users. The analysis of the ATRM from a capability
perspective is done by using the established list of general beings and doings
(Sect. 8.2.4). For every being and doing on the list we evaluated it to be meaningful
for this case or not. The eventual identified capability parameters were validated
by consulting the Producer’s Company MASUTA!? in Jharkhand, India. All the
capabilities that are relevant to this project are summarized in Table 8.2. After
this exercise, we looked at the development process of the ATRM by using the
identified parallels between the CA and product design literature (Sect. 8.2.3), and
use this case to reflect on capabilities and their characteristics (Sect. 8.2.2). As we
have not determined how to measure the identified capabilities, we cannot provide
any quantitative statements. However, as Sen (1995) stated ‘having more of each
relevant functioning or capability is a clear improvement, and this is decidable
without waiting to get agreement on the relative weights to be attached to the
different functionings and capabilities.” Therefore, our investigation is aimed at an
increase or decrease of capabilities and functionings.

8.4.1 Evaluation of Desired Outcomes: Beings and Doings

By using the list of general beings and doings we identified several specific
enhanced and decreased capabilities as a consequence of the usage of the ATRM.
These beings and doings are discussed below and an overview can be found in
Table 8.2.

9 Obtained from email-contact with Mr. M. Ray, Director of MASUTA Producer’s Company Ltd.

9The information is gathered through email-contact with Mr. M. Ray, MASUTA’s director who is
also in close contact with the implementing non-governmental organization PRADAN.
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Table 8.2 Overview of enhanced, decreased and unchanged capabilities, extracted from the case

of the ATRM

Biological aspects of well-being
Health
Being able to have good bodily health

Mental aspects of well-being
Education
Being able to receive education

Freedom of movement

Being able to move freely from place to
place

Meaningful work

Being able to choose one’s work, and to
work as a human, to exercise practical
reason, and to enter into meaningful
relationships of mutual recognition
with other workers

Emotional aspects of well-being
Happiness
Being able to lead a happy, enjoyable life

Love

Being able to experience love, longing and
grieve, and being able to give love and
affection

Worry-free

Having a prosperous life, without worries
and with confidence in the future

Self-respect

Having the social bases of self-respect and
non-humiliation

Influence on capabilities
Enhanced
Due to covering of the machine, the safety for the
reelers and their children improved
When the machine is placed on a table, the
ergonomic posture of the reeler improved
Decreased
When the machine is placed on the floor, the
ergonomic posture of the reeler decreased

Influence on capabilities
Enhanced
Due to promotion of home based reeling, the solar
panel attached to the roof enables children to
study in the evening
Decreased
Due to promotion of home based reeling, the
reeler is restricted in moving around freely.
Unchanged
The machine still enables the women to work as a
human

Decreased
Due to promotion of home based reeling, the
reeler has less possibility to enter into
meaningful relationships with other workers

Influence on capabilities
Enhanced
Additional income and/or time improve the
reeler’s ability to lead a happier, more
enjoyable life
A better ergonomic posture increases the reelers
health, which enhances their happiness
Enhanced
Affection towards daughters might be enhanced
when daughters run the machines for their
mothers to ensure economic security
Enhanced
Additional income and/or time improve the
reeler’s ability to lead a more prosperous life
Enhanced
Additional income increases self-respect
Unchanged
Self-respect due to owning and using the machine
by themselves

(continued)
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Table 8.2 (continued)

Achievement

Being able to accomplish one’s
aspirations, to demonstrate
competence and making a lasting
contribution

Equality

Being able to be treated as a dignified
being whose worth is equal to that of
others

Recognition

Being recognized and having status

Having power

Having social status and prestige, and
having control or a dominant position
within the household and the more
general social system (includes
decision-responsibility)

Material aspects of well-being

Goods

Being able to hold property/to have
sufficient assets, control over material
environment

Economic security
Being economically secure at present and
in the future

Settings of interaction
Having places to meet others

Decreased
Due to covering the rotating parts, the women
themselves have more difficulty to maintain
the machine. This decreases their confidence
and self-respect
Enhanced
The additional income gives the reeler more sense
of achievement

Unchanged
Reeling enables the women to be treated as a
dignified being who is equal to others

Enhanced
The additional income increases the recognition
and status of the reeler
Enhanced
The additional income increases the dominant
position of the reeler within the household

Influence on capabilities
Enhanced
The machine is easier to use which gives the
reeler more control over their material
environment
Unchanged
Control over their material environment due to
local reparation possibilities
Decreased
The machine is more difficult to maintain and
therefore decreases the reeler’s control over
her environment
Enhanced
Additional income gives economic security

Children can run the machine if the reeler herself
is not able to, which increases the economic
security of the family

Unclear

Does the reeler earn more income when she works
at home (reel whenever she has time and use
of light), or when she works in a reeling centre
(away from household chores and children)?

Decreased

Due to promotion of home based reeling, the
reeling centre is no longer a setting of social
interaction

(continued)
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Social aspects of well-being

Significant relationships

Being able to have attachments to people
and things outside ourselves, to
recognize and show concern for other
humans, to engage in various forms of
social interaction; to be able to
imagine the situation of another

Family
Being able to care for, bring up, marry &
settle children

Friends
Being able to form friendships and to
enjoy companionship

Community
Being able to live in and participate in a
community

Cultural aspects of well-being

Cultural identity

Having respect, commitment, and
acceptance of the customs and ideas
that one’s culture or religion impose
on the individual, and being able to
live according to culture

Instrumental role of capabilities and
resources

Multiple aspects of well-being can be
enhanced/decreased by using
capabilities, income or time by own
choice

Influence on capabilities
Decreased

Due to promotion of home based reeling,
attachments to friends decreased

Due to promotion of home based reeling, engaged
in various forms of social interaction
decreased

Unclear

Not much attention was paid to the attachment of
the reelers to the machine (shape, size, color),
unclear if the machine characteristics will
influence this

Enhanced

Due to promotion of home based reeling, the
additional time and the availability of light in
the house increases the time to care for family

Decreased

Due to promotion of home based reeling, the
possibility to form friendships decreased

Due to promotion of home based reeling,
enjoyment of companionship decreased

Decreased

Due to promotion of home based reeling,

participation in the community decreased

Influence on capabilities
Enhanced
When the machine is placed on the floor: Working
according to culture is enhanced by sitting on
the floor

Due to promotion of home based reeling, living
according to culture increased
Unchanged
Reeling is a job which is more according to
culture than heavy physical labour
Decreased
When the machine is placed on a table: Working
according to culture is decreased

Influence on capabilities

Enhanced
Income is instrumentally important, the reeler
family can choose which opportunities they
want to enhance. For instance bodily health,
or education

(continued)
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Table 8.2 (continued)

Time is instrumentally important, the reeler can
choose how to use this extra time. For instance
to enjoy leisure, time with her family, or
additional time for her religion.

Capabilities itself can also be instrumentally
important, for example: good bodily health
due to a good ergonomic posture might
enhance income, and increase a reeler’s
happiness with her work, and control over her
environment

Decreased

Time is instrumentally important. If a child has to
run her mother’s machine, she has less time
for homework, or to play

8.4.1.1 Using the Machine

The ATRM is owned and used by the reelers, and can be repaired by local
technicians, just like the old machine. Owning and using the machine gives the
reeler self-respect, and the possibility for reparation at a local level gives the reeler
control over her own environment. In this sense, not much has changed for the
reeler. What has changed is that the ATRM is covered to shield the rotating parts,
which makes maintenance for the reeler herself more difficult, and therefore slightly
decreases the reeler’s ability to have control over her own material environment.

Because the use of the machine is lightened and made easier, the machine ensures
a good ergonomic posture (when placed on a platform), and the safety of the women
and their children is improved by shielding the rotating parts, their capability to have
good bodily health improved. Although placing the machine on the floor is more in
accordance with culture, the reelers themselves prefer to place the machine on a
platform.

The reelers’ daughters do sometimes work in the reeling centre to help their
mothers, but mainly after school. When their mother is not able to use the machine
for some time, due to pregnancy, illness, or other causes, the family income is going
down. By letting their daughter reel during these periods of time, a reeler family
can secure their income. It is not unusual in these areas that children contribute
to the household in some way, which adds to the basic survival capabilities of
their families. And by helping their mothers, or by working on the reeling machine
themselves, this might be a better working opportunity for these girls, than working
in heavy physical labour. For the daughters themselves, they might like to reel on the
machine out of affection for their family, and this might also enhance the affection
of their family for them. However, a decrease in the capabilities of the daughters also
comes into existence, as the daughters have less time to pursue other goals, as study
or leisure. In this case, it is not clear what the daughters themselves see as their most
valuable capability: the ability to perform meaningful work, or the ability to study,
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play or otherwise spend their time. However, all these considerations illustrate that
‘child labour’ comprises much more than is suspected at a first glance.

8.4.1.2 Working at Home or in the Reeling Centre?

The ATRM was meant to give the reelers the choice to work in a reeling centre
or to work at home. Both workplaces have certain advantages and disadvantages,
which all became clear due to this analysing exercise. The advantages of working
in a reeling centre are that this allows the reeler to move around more freely,
and to better focus on her work (as she is away from her household chores).
It also allows her to socially interact with other reelers and have attachments to
them, to form friendships, to enjoy companionship, to engage in various forms of
social interaction, to participate in her community, and to enter into meaningful
relationships with other workers. Thereby, from a community point of view, the
reeling centre itself can be viewed as a setting of social interaction. Working at
home, on the other side, is more in accordance with culture, and gives the reeler the
opportunity to combine household chores with reeling work, due to which the reeler
can use every spare moment to earn additional income. Not having to walk to the
reeling centre also saves the reeler time which she can spend otherwise. Thereby,
individual, home based reeling brings the advantage of installation of a solar panel
to the roof of the reeler’s houses. This solar panel provides sufficient energy to bring
light to the house. This enables the reeler to work at night, but also to gather with the
family, and to enable children to study in the evening. From this exercise, it remains
however unclear which working environment gives the women most time to reel
yarn of good quality, and thus earn most.

As can be concluded from above, both working environments enhance certain
capabilities. Developing a machine that can be used at home, as well as in the
reeling centre, did not lead to a choice for new reelers where to work, because
PRADAN started introducing only home based reeling for new reeling villages.
During validation MASUTA’s director indicated that the reelers themselves prefer
to work in a reeling centre (being away from the household chores is a relief
for them), where the family wants the woman to work at home (this is more in
accordance with culture). Therefore, if the reeler would have been given a choice by
PRADAN, her personal preference could still be restricted by her family.

8.4.1.3 A Dignified Way of Generating Income

The reeling machine enables the women to have a job that is more in accordance
with culture, as they now do not have to engage anymore in types of heavy physical
labour with low status, which is looked down upon. They are able to work as
a human, and are treated as a dignified being, equal to others. However, these
capabilities already improved due to the introduction of the old machine. The ATRM
only enhances the reeler’s opportunity to live according to culture, as it enables the
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reeler to work at home. This last opportunity can however be debated, as it became
clear that the reelers prefer to work in a reeling centre, but are only given the option
to work at home. According to Sen (1999) the prohibition of outside employment is
a serious violation of women’s liberty and gender equity.

8.4.1.4 Appearance of the Machine

The appearance of the ATRM was not given much consideration during its develop-
ment. According to PRADAN’s field staff,'! new reelers are not used to machinery;
they are often scared to use machines. By involving the users in giving a product
the right shape, size, and colour, this can improve the attachment of the users to the
product. However, in this design process, the users were not involved in decisions
concerning the appearance of the machine. The form giving of the machine was
mainly based on covering all the machine parts, and making the machine as small
as possible. The machine did go through a change of colour (from green to brown
to blue to brown), however, MASUTA’s director indicated that the change of colour
was not for the purpose of enhancing the reeler’s attachment to the machine. The
machine was painted blue because for the manufacturer’s convenience, and was
changed to brown on request of PRADAN to enhance the contrast of the yarn
colour with its background. During field trials, the reelers could have indicated their
preference to the machine in this respect, but they were never specifically asked
about it.

8.4.1.5 Additional Income and/or Time

Earning an income increases the reeler’s self-respect, and gives her recognition
and status, as well as a more dominant position within the household. Moreover,
the additional income gives the reeler more sense of achievement. The additional
income also gives the reeler’s family economic security, and the possibility to
lead a happier, more enjoyable, and more prosperous life. However, most of
these capabilities already improved due to the implementation of the old machine.
The ATRM just slightly further enhances these capabilities, because the reeler’s
productivity per working hour has gone up. Thereby, theoretically, home-based
reeling provides the reeler the opportunity to reel in the evenings and during every
moment of free time, and these reelers do not have to spend time walking to the
reeling centre anymore. Therefore, theoretically, the total amount of working hours
increases. It is, however, not yet clear if the women actually use this extra time for
reeling. The reelers can also choose to reel less (because in less hours they can earn
the same income as before), which gives them more time to pursue other goals, such

This information is obtained from field staff of PRADAN in 2006, in Deoghar District, JTharkhand
State, India.
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as spending time with their family, working on the fields, or taking rest. However,
the ATRM might contrarily decrease the time that daughters can spend on doings
valued by them. If their daughters help their mothers during reeling, or work on the
machine themselves, they have less time to spend on, for example, study, play, or
performing other work.

8.4.1.6 Instrumental Role of Capabilities and Resources

As stated before, capabilities can have instrumental importance. In this case this
instrumental role was also detected. For example, due to good bodily health because
of a good ergonomic posture, a reeler can better concentrate on her work and can
continue for a longer time. This gives her the ability to enhance her economic
security. The good ergonomic posture also enhances the reeler’s happiness with
her job. The additional income that the reeler generates by using the ATRM is also
instrumentally important. This resource can be used to achieve several opportunities;
it can be spend for instance to improve bodily health, or the educational level of the
children. Lastly, time is also an instrumentally important resource. The reeler can
choose how to spend her extra time. For example, she can enjoy leisure, spent more
time with her family, or spent more time on religion or cultural practices. As stated
above, the reelers have more money and/or more time to spend, and can therefore
increase several opportunities.

8.4.2 Evaluation of the ATRM Design Process

In this section we discuss the design process of the ATRM according to the five
identified parallels between product design literature and CA literature (as men-
tioned in Sect. 8.2.3). These parallels are used to judge how process requirements
have been used during the development of the ATRM which consequences this had
on the eventual outcome.

8.4.2.1 The Use of Additional Theories

During the design process of the ATRM, no additional theories have been used.
This analysis made clear that not all aspirations and motivations of the reelers and
their families have been brought up during the design process. If additional theories
were used, such as the CA or design ethnography, a broader view could have been
captured.
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8.4.2.2 Concern for Human Diversity

We can conclude that during the design process the view taken was not as broad
as could have been taken. The focus of the project was mainly on the usage and
the technical and economic function of the machine, and less on its psychological,
social, and cultural functions. Several conversion factors were detected which are
relevant to this case. First, several personal conversion factors can be identified.
PRADAN only provides the machine to women, and only to women who have
sufficient skills to reel yarn. The implementing NGO thus excludes men from
reeling, and personal skills might prohibit a woman to use the machine.'? Thereby,
a reeler with a better physical condition, intelligence and skills is more likely
to enhance her opportunities than a reeler with less skills (e.g., self-confidence,
economic security, friendship, and status). Second, the social norm for women is
to work at home, and to perform household work. If they are involved in income
generation, this job should be a dignified job (in the eyes of the community). The
reeling activity can thus be available, but if the household work is too demanding,
or if the community rejects the reeling activity, a woman will still not be able to reel
yarn. Third, environmental conversion factors can also be identified. The climate in
Bihar, Jharkhand and Chhattisgarh is suitable for the tree on which the Tasar silk
worm lives. Therefore, this area is suited for promoting the livelihood activity of
Tasar silk reeling. If a poor rural woman lives in another area, and is able to purchase
a reeling machine, it might still be difficult for her to obtain cocoons which she can
reel. The walking distance to a reeling centre is another factor that might prohibit
a reeler from working in reeling. The ATRM makes it easier for women to join the
reeling activity, as this machine can be used at home. During the design process, not
all valued opportunities and not all conversion factors were identified. Also, the in-
or exclusion of children was not considered during the development of the ATRM.
A broader view could have captured most of these opportunities and could have
changed the design decisions taken.

8.4.2.3 Involvement of the People Concerned

When evaluating the used participatory methods, we can state that the reelers and
other stakeholders were involved in the development of the machine, but mainly
in the analysis, the simulation and evaluation phase. In the analysis phase, the
participatory methods used were not as elaborate as used in design ethnography
or the methods propagated by the toolkits of IDEO or Frog. In the synthesis
phase participatory design was not practiced, mainly due to the high technological
character of the design. If they had been involved, this could have caused a higher
personal attachment to the ATRM. The reelers did, however, look forward to the

121t must be noted that, if a woman does not have sufficient skills for the reeling activity, PRADAN
will engage her in another livelihood activity.



138 A. Mink et al.

new machine, but mainly because PRADAN was involved in the development and
they fully trust PRADAN. Ethnographic methods could have resulted in a deeper
insight in the culture, as for example the social norm of women staying at home,
and the importance of machine appearance.

8.4.2.4 Concern for the Individual and for Communities

During the analysis phase only the reelers themselves were interviewed, not their
families. Therefore, mainly individual needs were identified, not the family and/or
community needs. The reeling activity does not only change the reeler’s life, it
affects her family and the community as well. Making the machine suitable for
everyone to use, and making the machine suitable for home-based reeling were more
delicate issues than was anticipated upon by the designer. This exercise pointed out
that capabilities of the individual and of the community are all relevant to consider
in a DfD project, however, it turned out that the capabilities of the family are another
type of capabilities that need consideration. By doing so, these capabilities can be
properly weighed, before making a design decision.

8.4.2.5 A Focus on Choice

In this case, poor rural women in Bihar, Jharkhand and Chhattisgarh have the
choice of working in the activity of Tasar silk reeling, because of the existence
of the ATRM, the presence of PRADAN and MASUTA, and the presence of the
Tasar silk worm in these areas. The sense of choice is generated by PRADAN who
makes the poorest families in communities aware of the opportunity to participate
in the activity of Tasar silk reeling. This sense is improved when the women gain
confidence of being allowed and able to use the ATRM. If a woman will actually
use this choice depends on her preference (she can also choose to engage in another
livelihood activity), and on her husband (he has to allow his wife to work as a reeler,
in a reeling centre or at home). The effectiveness of the choice depends on how well
the use of the ATRM helps the women to achieve their desired outcomes. In this
case, we identified one adaptive preference. If PRADAN would give new reelers
the choice to work in a reeling centre or at home, reelers will not be able to use
and achieve their choice to work in a reeling centre. Due to social conditioning or
cultural indoctrination, the new reelers will work at home. This adapted preference
was not detected by the designer. However, according to Sen (1999) people should
be free to choose which traditions to follow. Social change already started in most
reeler families, as the women gain more confidence and respect, and therefore are
more involved in decision-making, but cultural aspects are not easy to influence or
change without being paternalistic. If the machine was made in a way that it can
only be used in a reeling centre, or in a way which excludes children from using it,
this design decision goes beyond persuasion (as the choice of working at home will
be ruled out), and can be seen as paternalistic.
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8.4.3 Reflection on Capabilities and Their Characteristics

In Sect. 8.2.2 we discussed capabilities and their characteristics. In this section we
will discuss how they played a role within this case, and we will also reflect on the
consequences of these characteristics for a designer of a DfD project. If we look
back, we can state that we mainly detected people’s achieved beings and doings,
not their capabilities. We did identify the reeler’s valued opportunity of working
in a reeling centre, but we are not certain if we identified all capabilities that are
valued by the reeler by this analysis. Then, considering people’s real opportunities
turned out to be very relevant in this case. Cultural practices, choices of others, the
absence of specific capabilities, or resources can all prohibit the reeler to actually
fulfil the opportunities that she values. Conversion factors and the instrumental role
of capabilities play a major role here.

With this exercise we tried to map how the valued capabilities of the reelers and
their families changed because of the ATRM. What we did not identify is to what
extent reelers value the different opportunities they obtained due to the ATRM,
and which opportunities they value most. For example, how satisfied the reeler is
with her job and how much she experiences a sense of achievement by using the
ATRM is not known. Thereby, this analysis gave an overall view of the valued
opportunities as perceived by the author and by MASUTA’s managing director, and
it might be possible that individual reelers have a different preference than these
identified preferences. It is for example possible that some reelers prefer to work
at home instead of working at a reeling centre. Of some of the consequences of
the ATRM we could not identify what their impact on certain opportunities is. For
example, in which workplace does the reeler earn most? Does the appearance of the
machine enhances or decreases the reeler’s attachment to it? And what is the effect
on the opportunities of reeler families if children are involved in reeling? Although
capabilities are not interchangeable, in this DfD case, trade-offs had to be made,
because not all capabilities could be obtained at the same time. The machine is
designed to be suitable for home based reeling, and to be easy to use. These choices
enhance some of the reeler’s capabilities, but unfortunately keeps other capabilities
out of reach.

What can be concluded is that a designers have the power to influence which
incommensurable capabilities their target-users will be entitled to, and which
ones not. Therefore, it is important that the designer considers real opportunities,
conversion factors and the instrumental role of capabilities during the design
process. The list of beings and doings aids the designer to consider them. However,
to be able to properly identify what the different reelers themselves perceive as
their most valuable opportunities, how they perceive their change in capabilities,
and to what extent they experience this change, the reelers themselves must be
consulted.
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8.5 Reflection on Case Analysis

The parallels between the Capability Approach (CA) and the product design litera-
ture suggest that product designers already include a lot of relevant perspectives in
their design process. Still, the CA added new insights to the case of the Anna Tasar
Reeling Machine (ATRM), by identifying aspects that were overlooked before. The
list of beings and doings made us carefully rethink the impact of the ATRM on
the lives of its users, their families and their communities. When these insights
would have been detected during the design process, they could have influenced
the decision making process. We can however not verify if these insights indeed
would have led to different design decisions.

From the reflection on the design process, we can conclude that the design
process had some shortcomings. Because the followed design process influences
the outcome, these shortcomings might be an explanation for not identifying all
possible capabilities or product consequences. However, we can also not verify if
all these consequences would have been brought about when the followed design
process had been without shortcomings.

The list of beings and doings was very useful to identify possible opportunities,
but to find out if these opportunities comprise all the valued capabilities of the users,
and if they are real and are actually achieved by the users, the users themselves
should be consulted. Next to the list of general beings and doings, the characteristics
of capabilities and the parallels between CA and DfD literature were helpful in
providing deeper insight in the case and in the usefulness of applying a CA
perspective to this case. Particularly the conversion factors, the instrumental role
of capabilities, and adaptive preferences were detected to be very relevant aspects
for this particular case. They played an important role in identifying people’s real
opportunities. However, the list, the characteristics, and the parallels might not be
limited to the ones presented in this paper. They do, however, form a start for
developing a capability inspired design framework for DfD.

8.6 Conclusion

Reverting back to innovation as significant positive change; product designers have
the possibility to influence the change that the multidimensional poor need in their
societies and in their lives to uplift themselves socially and economically. By taking
into account the theoretical aspects of the capability approach (CA) in the design
process from the early start up to the implementation of a product, a holistic and
comprehensive view of the predictable consequences of the design can be drawn.



8 Responsible Design and Product Innovation from a Capability Perspective 141

From this exercise it became clear that the CA does not inform designers which
design decisions need to be made, but the approach informs the designer to make
deliberate and responsible decisions during the design process, which diminishes
unintended consequences of product innovations and enhances the innovative value
of their product or service for the target-user. When designing for a totally different
context, it is particularly important to gain this broader and deeper insight in that
specific context. Therefore, we think that the CA can add a new body of knowledge
to Design for Development (DfD). The CA is not the only approach that offers this
body of knowledge, but it appears to be particularly useful to offer designers the
insights they require to advance socially responsible design.

The case analysis, however, also pointed out some challenges of using a
capability perspective. The CA does suggest to use participatory methods in order
to involve people in decisions concerning their own lives, but the approach does
not provide a specific methodology or methods on how to identify capabilities or
adaptive preferences, how to select, weigh, or aggregate a set of incommensurable
capabilities, or how to make appropriate trade-offs. The CA furthermore does not
specify when a certain capability has been fully achieved, how the needs of the
individual can be balanced with those of the community, or which preferences can be
justified in a certain context. Several CA researchers and practitioners are working
on these operationalization issues of the CA, and we will draw upon their work.
However, other bodies of knowledge, as for example design ethnography, might
also be useful to consider.

Those challenges indicate that, although the CA has the potential to offer a
framework and a set of tools to designers, operationalizing the CA for DfD is a
big task lying ahead. This exploration is just the start of a process in which we
will continue to explore how the CA can best add value to DfD. We will try to
integrate the CA into the design process in a prospective way. Because it is not
feasible to teach designers all underlying philosophical foundations of the CA,
we will try to take into account the philosophical foundations of the CA, but in
a for designers understandable and useful way. Using the CA as Alkire (2008b)
argued — ‘to identify which concrete actions are likely to generate a greater stream
of expanded capabilities’ — we do not ensure responsible innovation, but a significant
contribution can be made to let product innovations become more responsible and
successful, as an effort to respond to Papanek’s call in the 1970s to better address
the true needs of the poor.
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Appendix A: Table Containing Needs Derived
from Alkire’s Lists

Classified according to the seven aspects of well-being by Williamson and Robinson

(2006)

Aspect of well-being

Being or doing

Biological

Mental

Physical survival

Being able to live to the end of a human life of normal length

Nutrition

To be adequately nourished

Health

Being able to have good bodily and mental health

Reproduction

Being able to have good reproductive health

Healthcare

Being able to receive good healthcare

Shelter

Having adequate shelter

Sanitation

Having adequate water, sanitation and hygiene

Rest and exercise

Having adequate periodic rest, and adequate physical activity

Physical security

To be secure against harassment, pain, anxiety and violent assault, and
being able to have pleasurable experiences, safety, harmony and
stability

Education

Being able to receive education, to experience and appreciate beauty, and
to develop curiosity, learning, and understanding

Practical reason

Being able to form a conception of the good and to engage in critical
reflection about the planning of one’s life

Identity and individuality

Having a sense of the aspects that makes one unique

Morality

A sense of goodness, righteousness, duty, and obligation

Freedom of sexual activity

Having the opportunities for sexual satisfaction and for choice in matters
of reproduction

Freedom of movement and residence

Being able to move freely from place to place, and to reside where one
wants

(continued)
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(continued)

Aspect of well-being

Being or doing

Emotional

Meaningful work

Being able to choose one’s work, and to work as a human, to exercise
practical reason, and to enter into meaningful relationships of mutual
recognition with other workers

Leisure

Being able to laugh, to play, to enjoy recreational activities

Political liberty

Having the right of political participation, protections of free speech and
association

Freedom of mind

Having the freedom of thought, imagination, opinion

Freedom of experiencing and expressing emotions

Having the freedom to experience emotions and express oneself, not
having one’s emotional development blighted by fear and anxiety

Happiness

Being able to lead a happy, enjoyable life

Love, longing, and grieve

Being able to experience love, longing and grieve, and being able to
give love and affection

Worry-free

Being able to live a prosperous life, without worries and with
confidence in the future

Self-respect

Being able to have the social bases of self-respect and non-humiliation

Aspirations and self-actualization

Being able to express and activate all one’s aspirations and capacities

Achievement

Being able to accomplish one’s aspirations, to demonstrate competence
and making a lasting contribution

Equality

Being able to be treated as a dignified being whose worth is equal to that
of others

Recognition

Being recognized and having status

Having power

Having social status and prestige, and having control or a dominant
position within the household and the more general social system
(includes decision-responsibility)

Acceptance and self-adjustment

Being able to adjust to circumstances

Self-acceptance

Being able to accept oneself and one’s circumstances

Being able to hold property/to have sufficient assets, control over
material environment

(continued)
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(continued)

Aspect of well-being  Being or doing

Services

Having access to services concerning i.e. mobility and media services
Housing

Being able to own a house

Economic security

Being economically secure at present and in the future

Settings of interaction

Having places to meet others for educational, spiritual or creative

purposes
Material Goods
Social Significant relationships

Being able to have attachments to people and things outside ourselves, to
recognize and show concern for other humans, to engage in various
forms of social interaction; to be able to imagine the situation of
another

Family

Being able to care for, bring up, marry & settle children

Friends

Being able to form friendships and to enjoy companionship

Community

Being able to live in and participate in a community

Other species

Being able to live with concern for and in relation to animals, 