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Chapter 1
Introduction: Responsible Research
and Innovation for Sustainability

Lotte Asveld and Rietje van Dam-Mieras

Abstract This chapter begins with a short description of the societal challenges
that constitute the context in which Responsible Research and Innovation concept is
developing. Subsequently the emerging Responsible Research and Innovation con-
cept is mapped out. It ends with an overview of the different chapters.

1.1 Facing Twenty-First Century Challenges

Facing and dealing with the huge twenty-first century’s challenges asks for actions
in which all planetary inhabitants are involved. Path-breaking solutions are needed
conceived in terms of fundamentally different sets of technologies, institutions and
social arrangements from those we have today. Innovative approaches on both short
and long term and the involvement of many stakeholders with often conflicting
interests are required. The inherent complexity and uncertainty of the challenges not
only asks for incremental changes leading to optimization within established frame-
works, but also for fundamental transitions resulting in structural change and
changes in framing conditions (Rikers et al. 2012).

The type of innovations needed cannot be restricted to designing and evaluating
solutions, but must also engage with a process of paradigmatic change. This strate-
gic management challenge requires special approaches. Visions of sustainable
futures have to be created, the dynamics of co-evolutionary change on several inno-
vation fronts have to be handled, the inherent uncertainty of change has to be faced
and the communication about options and their implications with stakeholders and
decisions makers has to be organized. Loorbach and Rotmans (2006) state that such
transitions require organization-exceeding innovations at the system level, which
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2 L. Asveld and R. van Dam-Mieras

are realized by a variety of agents and which fundamentally change both the struc-
ture of the system and relations among the agents and other stakeholders.

There is another aspect that deserves attention. If we accept that our present
society is a globalising society, an important point to realize is that globalisation
exceeds the traditional frames of reference societies have. Every culture has its own
specific worldview which is an important factor in its societal set of norms and val-
ues. Asking ethical questions such as “What is a good life in a moral sense?’ in a
global society therefore, quickly results in ‘defending our values against theirs’ (van
der Wal 2003). In a global space a multitude of different, culturally determined
moral convictions will be at stake. How can that be seen as a source for development
rather than as a source for conflicts?

Innovative development pathways should no longer focus just on the techno-
economic system that delivers economic growth, but on the whole social-cultural-
ecological system embracing the natural world, the socio-cultural world and
interactions between the two. The natural world is inherently complex which by
itself leads to indeterminacy and uncertainty. The interactions between mankind and
nature are increasingly mediated through powerful technologies and the socio-
cultural systems that interact with the natural world are, in their own ways, just as
complex and unpredictable. The threatening irreversible ecological change and the
limited capacity of humanity to adapt or respond when ecological change under-
mines the very basis of human survival or quality of life constitutes a powerful case
for a precautionary approach (Jansen et al. 2008).

Most people will agree that, if mankind wants to continue to live on Planet Earth,
societal development should become more sustainable than it presently is. In spite
of that bringing about sustainable development turns out to be extremely difficult.
The Sustainable Development Goals agreed upon within the UN context in 2015
(sustainabledevelopment.un.org) give an overview of the broad spectrum of actions
needed to deal with our present global challenges. The SDGs are:

* End poverty in all its forms everywhere

* End hunger, achieve food security and improved nutrition and promote sustain-
able agriculture

* Ensure healthy lives and promote well-being for all at all ages

* Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all

* Achieve gender equality and empower all women and girls

* Ensure availability and sustainable management of water and sanitation for all

» Ensure access to affordable, reliable, sustainable and modern energy for all

* Promote sustained, inclusive and sustainable economic growth, full and produc-
tive employment and decent work for all

* Build resilient infrastructure, promote inclusive and sustainable industrialization
and foster innovation

* Reduce inequality within and among countries

¢ Make cities and human settlements inclusive, safe, resilient and sustainable

* Ensure sustainable consumption and production patterns

l.asveld @tudelft.nl
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1 Introduction: Responsible Research and Innovation for Sustainability 3

» Take urgent action to combat climate change and its impacts

* Conserve and sustainably use the oceans, seas and marine resources for sustain-
able development

* Protect, restore and promote sustainable use of terrestrial ecosystems, sustain-
ably manage forests, combat desertification, and halt and reverse land degrada-
tion and halt biodiversity loss

e Promote peaceful and inclusive societies for sustainable development, provide
access to justice for all and build effective, accountable and inclusive institutions
at all levels

» Strengthen the means of implementations and revitalize the global partnership
for sustainable development

Dealing with the twenty-first century challenges asks for innovative approaches
in all societal domains at all levels of scale.

1.2 Responsible Research and Innovation

Responsible research and innovation (RRI) is a research and innovation approach
aiming to take into account effects and potential impacts on environment and soci-
ety. It tries to anticipate and assess potential implications and societal expectations
with regard to research and innovation at an early stage of research and innovation
processes. RRI is increasingly used interchangeable with Responsible Innovation
(RI), also in this volume. Especially when the innovation takes place in a business
context, RI is used instead of RRI, although both refer to largely the same concept.

RRI has been part of several European Framework Programmes. An Expert
Group on the State of the Art in Europe of Responsible Research and Innovation
chaired by Jeroen van den Hoven describes RRI in the following way. ‘RRI refers to
the comprehensive approach of proceeding in research and innovation in ways that
allow all stakeholders to be involved in the processes of research and innovation at
an early stage (A) to obtain relevant knowledge on the consequences of the out-
comes of their actions and on the range of options open to them and (B) to effec-
tively evaluate both outcomes and options in terms of societal needs and moral
values and (C) to use these considerations (under A and B) as functional require-
ments for design and development of new research, products and services. The RRI
approach has to be a key part of the research and innovation process and should be
established as a collective, inclusive and system-wide approach’. (Options for
Strengthening Responsible Research and Innovation, European Commission,
Directorate General for Research and Innovation Science in Society, EUR25766EN,
https://ec.europa.eu).

RRI thus is about making science with society for society. The RRI Tools com-
munity project for research, technological development and demonstration (rri-
tools.eu), funded by the European Union’s Seventh Framework Programme,
approaches RRI from six different perspectives in which different aspects come to

l.asveld @tudelft.nl
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4 L. Asveld and R. van Dam-Mieras

the fore. In RRI for Policy Makers ‘Address grand societal challenges’, ‘Increase
public trust’ and ‘Build a responsible future’ are important aspects. In RRI for
Researchers aspects in focus are ‘Incorporate other views’, ‘Evaluate the impact’,
‘Anticipate, reflect, engage, act’, ‘Share the process, make it worthy’ and ‘Share
your responsibility’. RRI for Business and Industry is about ‘Invite all relevant
actors’, ‘Boost socially acceptable innovation’, ‘Find new business opportunities’,
‘Reinforce your customers’ trust’, ‘Add value, secure your future’. In RRI for the
Education Community aspects are ‘Responsibility is a learnt behaviour’, ‘Stimulate
curiosity’, ‘Contextualize science’ and ‘Empower future generations’. RRI for
Civil Society Organisations and RRI for citizens both deal with “Your voice and
ideas are important’, ‘Co-create the future’, ‘Be informed, be critical’ and ‘the
media are key actors’.

The RRI approach and the RRI Tools community project are aiming at involving
all stakeholders in research and innovation processes from an early stage on, which
looks like a promising approach. It is important to realise that the description of RRI
and RRI-tools given above is mainly from a European perspective. As it would be
rather naive, however, to think that a European RRI concept and RRI tools could be
seen as a ‘cure all solution’ in a global society. Dealing with uncertainty, tensions
among nations for geopolitical and cultural reasons, and differences in access to
resources and technology will lead to different perceptions of solutions and priori-
ties in different parts of the world. Therefore the RRI concept and tools will need
contextualisation for application in other parts of the world.

1.3 Responsible Innovation 3: A European Agenda?

This volume of Responsible Innovation, the third in a series, reports on the develop-
ments of RRI in the context of the Responsible Innovation Research programme of
the Dutch Science Council (NWO-MVI), but is certainly not limited to Dutch
research only. It brings together cases that shed a light on how the RRI approach can
be applied to specific innovations, with reflections and overviews on a more general
level and a discussion of what RRI might mean in non-western cultural settings. The
chapters are a selection of the fourth NWO conference on Responsible Innovation
held in 2015 in The Hague. An overview of its contents is given below.

The first part of the book deals with general, conceptual issues relevant to RRI.

Tsjalling Swierstra (Chap. 2) describes the political and technological trends that
explain the current prominence of RRI in Europe and the US. He links the financial
crisis, social media, the rise of citizen science and intimate technologies to the four
prominent dimensions of RRI: anticipation, reflectivity, inclusion and responsive-
ness and identifies hurdles for the further development of RRI.

Job Timmermans (Chap. 3) provides a comprehensive overview of the current
RRI landscape, comprising the main contributors, the terms by which RRI is per-
ceived and the areas it is being applied to. The analysis shows which actors act as
hubs in the different thematic or regional segments that together make up the

l.asveld @tudelft.nl



1 Introduction: Responsible Research and Innovation for Sustainability 5

discourse. The study hints towards future directions of the discourse that are rele-
vant to both policy-makers and RRI researchers.

Ulrike Felt (Chap. 4) fleshes out the structures of the academic working environ-
ment and how they impact on the capacity of academic researchers to become truly
responsible researchers. While identifying these challenges this chapter aims to
explore how academic researchers can potentially make sense of RRI and turn it
into an academic core value.

Pim Klaassen et al. (Chap. 5) take an iterative approach to the conceptualisation
of RRI, based on the EU-funded RRI tools project, moving back and forth between
theory and practice. As an outcome of this approach, they suggest that RRI is best
captured if in R&I governance attention is paid to the five p’s of Purpose, Products,
Processes, Preconditions and People, and that further elaborations on the meaning
of RRI should happen in dialogue with attempts at practicing RRI.

Federico Vasen (Chap. 6) takes us on to new frontiers in this chapter where he
explores how the framework of RRI can be elaborated in order to effectively impact
on science, technology and innovation (STI) policy in the developing world, par-
ticularly in Latin America. To this purpose, he analyses the dominant framework of
science, technology and innovation policies in the region and proposes topics that
should be included in the RRI agenda to become more responsive to issues related
to other geographical contexts.

The second part of the book deals with more applied issues, such as those related
to methods, topics and actors. Sometimes the methods or analyses have been devel-
oped with reference to a particular field of technology, but all chapters bear rele-
vance to the general concept of RRI.

Steve Rayner (Chap. 7) discusses how a framework for responsible innovation
can be applied to the emerging and already controversial field of climate geoengi-
neering. This specific technological field provides an opportunity to develop RRI
according to a model of guiding societal principles and technology-specific proto-
cols. Rayner relies on the Oxford principles of Responsible Innovation that can
support innovations in contributing to societal goals.

Udo Pesch et al. (Chap. 8) describe the interplay between formal and informal
assessment in the case of two plans for the implementation of energy technologies
in the Netherlands, What these studies reveal is that different underlying values
emerge in different discourses. The interplay of these discourses can lead to a pro-
gressive entrenchment of positions. To avoid such a situation, the symmetry between
different claims for the public interest needs to be attended by policy makers.

Lotte Asveld (Chap. 9) explores how the concept of identity impacts on the
capacity and willingness of individual actors to participate in a social learning exer-
cise such as RRI. Asveld claims that identity consist of both an individual’s moral
framework and her social role. Taking these two aspects of identity into account can
help to design more effective RRI exercises.

Klara Pigmans et al. (Chap. 10) show that the current focus on interests in stake-
holder participation creates or exacerbates conflicts, while a focus on underlying
values may prevent this. Additionally, they provide a modelling framework to sup-
port value driven stakeholders participation in which they relate varying conceptions

l.asveld @tudelft.nl



6 L. Asveld and R. van Dam-Mieras

of values to interactions between stakeholders and the organisational structures they
are part of. This can be of support to stakeholder participation in water governance
and technology governance in general.

The third part of the book focusses specifically on RRI in a business context.
Here the term RRI is mostly replaced by RI.

Lubberink et al. (Chap. 11) investigate how Responsible Innovation can be
applied in the business context. To answer this, they study which aspects of
Responsible Innovation are conceptually similar and dissimilar from social- and
sustainable innovation. These approaches are already embedded in the business
context. The insights obtained are used for conceptualising Responsible Innovation
in a business context.

Blok et al. (Chap. 12) address the question of whether and where normative con-
siderations play a role in the innovation process of companies. Results of this study
suggest that ethical decision making does not take place throughout the entire inno-
vation process, but might be located at a higher or strategic level in the company.
The results have important consequences for the operationalisation of the dimen-
sions of responsible innovation throughout the innovation process.

Noorman et al. (Chap. 13) examine the applicability of broad stakeholder engage-
ment in corporate settings and in smaller scale technological projects. Based on
their analysis, they argue that there is a need for the field of RI to explore additional
and alternative ways to address issues of stakeholder commitment and inclusion, in
order to make RI’s deliberative ideals more applicable to the rapid, fluid, partial, and
provisional style of deliberation and decision making that were found in corporate
contexts.

Together the contributions in this book cover a wide range of the current devel-
opments in RRI, from the move to other cultural contexts, the availability of increas-
ingly refined methodologies and conceptualisations, to the move to application in
the business context. We believe this volume offers a valuable contribution to the
current discourse on RRI.
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Chapter 2
Economic, Technological, and Socio-
epistemological Drivers Behind RRI

Tsjalling Swierstra

Abstract To help explain Responsible Research and Innovation’s recent rise to
prominence, I relate four of its defining features — anticipation, stakeholder inclu-
sion, reflexivity, responsiveness — to relevant recent economic, technological and
socio-epistemological developments. The economic crisis affected the way antici-
pation is practiced. The need to justify increased public expenditure brought with it
a shift from anticipation as harm-avoidance to anticipation as the attempt to realize
the common good. Stakeholder inclusion has received an impetus from the new
social media that lend a voice and a face to distant stakeholders, and help foster a
sense of mutual interdependence. The growing awareness that many forms of
research and innovation fail to deliver on their societal promises has helped to
broaden Merton’s ‘organized scepticism’ to include the input of other disciplines
and non-experts. Finally, the progressive entanglement of intimate technologies and
the lifeworld, has led to new demands that research and innovation extends its
responsiveness to impacts on the good life and on the good society. However, all
these developments come with pertinent questions and problems that make the suc-
cess of RRI far from certain.

2.1 Introduction

The concept of Responsible Research and Innovation is only a couple of years old.
So, how to explain the present prominence of RRI (at least in some circles in the EU
and USA)? I suggest four developments that help explain this prominence, relating
them to four main features of RRI. In doing so I will also point out some problems
that deserve further attention if RRI is to become a more permanent feature of the
research and innovation landscape.

In an influential article Stilgoe et al. (2013) list four elements that define
RRI. These elements largely overlap with the four steps that define the RRI approach
as developed by the Dutch Science Foundation, the organizer of the conference
behind this volume. The first element is anticipation — or being pro-active in the
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10 T. Swierstra

Dutch RRI approach. Look before you leap. Explore in advance the possible conse-
quences of your innovation, including the undesirable and unintended ones. The
second element is inclusion of stakeholders in the innovation process — correspond-
ing with the requirement of a valorisation panel in the Dutch model. Those suffer-
ing or enjoying the consequences of an innovation — whether as intended users or
not — should have a say in its design, development, and implementation. The third
element is reflexivity — which can be found in the Dutch RRI approach in the form
of a demand for interdisciplinarity. Here the aim is to avoid information deficits and
tunnel vision, including technological fixes, by creating an environment where
assumptions are made explicit and probed from different perspectives. Obviously,
this reflexivity is closely tied to the inclusion of stakeholders, as it is their heteroge-
neity that provides the best guarantee for open-mindedness. In the approach of the
Dutch Science Foundation, this heterogeneity is specified by the requirement that
scholars from the humanities, sciences, and social sciences collaborate. Finally:
responsiveness — or the demand for valorization in the Dutch approach. The first
three steps are to no avail if technology actors and policy makers don’t translate the
results of the deliberations into the design, development, and implementation of
technology. This is admittedly still the weakest link in RRI, but the requirement in
the Dutch approach that industry carries part of the costs of a RRI trajectory goes
some way to ensure that the outcomes of the deliberations will at least be seriously
considered. Other such incentives are the requirement that these outcomes are pub-
lic, and the fact that the stakeholders can be expected to protest if their efforts are
not taken up.

How new are these four key elements? Not very. However, they do receive a new
twist in the light of recent — overlapping and mutually reinforcing — economic, tech-
nical, and socio-epistemological developments.

2.2 Economic Crisis and Anticipation

Anticipation is far from new in the context of research and innovation. Technology
Assessment, for example, is more than half a century old. Marketing is older (even
if the label may not be). No technology firm that doesn’t probe the future, e.g. in the
form of a business plan, before embarking on an uncertain and costly innovation
trajectory. Nor is anticipation for moral reasons new. Discussions about business
ethics and corporate citizenship have been going on for decades. The slogan ‘People,
Planet, Profit’ is already in danger of becoming a cliché. ‘People’ here usually refers
to the moral values of safety, health, and employment. ‘Planet’ refers to the moral
value of sustainability. ‘Profit’ is then presented as the precondition for achieving
the first two values.

Notwithstanding these continuities, RRI does approach anticipation in a some-
what novel fashion: anticipation becomes aspirational. A development that helps to
explain this shift within the practice of anticipation, is the recent economic crisis.

l.asveld @tudelft.nl



2 Economic, Technological, and Socio-epistemological Drivers Behind RRI 11

This crisis destabilized the role-division between private and public agents regard-
ing anticipation, because now investments in research and innovation had to be
justified differently.

In the context of technological innovation, anticipation was for a long time
largely framed in terms of a division of tasks between private companies and public
government. (Military technologies obviously don’t fall under this regime.)
Identifying the positive aims and values of technology development was supposedly
the domain of private market transactions. It was up to the entrepreneurs to antici-
pate what people wanted (or to make them want it) and then to make a profit by
catering to these wants. Decisions about what is (un)desirable are in this model
delegated to anonymous market forces. The role of civil society is limited to provid-
ing technology actors with feedback through what Albert Hirschman (1970) dubbed
the ‘exit’ mechanism. Citizens influence technology development not through col-
lective deliberation, but by privately ‘voting” with their wallet. The model admits
that technology development can have collective or long term harmful consequences
for which the market is blind. Within the model, it befalls the state to protect long-
term interests by installing an accountability regime that incentivizes private firms
to not explode people, poison them, or devastate the natural environment.

One flaw of this traditional role division between private and public sector is that
it is too kind on entrepreneurs. In The entrepreneurial state (2013) Mariana
Mazzucato argues convincingly that governments are in fact key players in techno-
logical innovation. Private firms prove to be averse to engage in risky, long-term,
large scale projects. So, to avoid procrastination and stimulate innovation, govern-
ments step in to shoulder those costs and risks collectively. The burden of techno-
logical innovation is thus shifted from private entrepreneurs to ordinary tax paying
citizens. Internet, for example, was not developed in Silicon Valley by daring vision-
aries, but by successive American governments. Similarly, the Dutch government
massively invested in genomics and nanotechnology to create a space sufficiently
safe for entrepreneurs.

Even though this enabling role of public risk taking is a permanent feature of
modern market economies, it usually remains underappreciated and somewhat
invisible. That changes, however, in times of economic crisis. Then entrepreneurs
become even less entrepreneurial, and the need for a safe space thus becomes sub-
sequently more pressing. But when research and innovation are visibly paid for by
public funds, the afore mentioned role division between private and public parties
can no longer be upheld. A new justificatory regime takes shape, which affects how
possible impacts of research and innovation are to be anticipated. Publicly financed
research and innovation is subjected to requirements of democratic legitimation.
Governments but must justify their decisions to a public forum in terms of a com-
mon good. It no longer suffices to delegate goal-setting to the anonymous market
forces. Justifications now must embody to a more positive logic: not what we want
to avoid, but what do we want to achieve? Not: what is harmful technology? But:
what is desirable technology? Which technologies should we invest in to make this
world a better place? It is no coincidence that Horizon 2020, the European Science
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12 T. Swierstra

Program focuses on so-called Grand Societal Challenges. The focus shifts from
avoiding harm to conduce human and nonhuman flourishing — what René von
Schomberg (2013) dubbed “the right impacts”.

The market may be strong in determining what consumers factually want and
accept — this is what marketing is about -, but it is weak in establishing moral desir-
ability. It fails to distinguish between factual ‘acceptance’ and moral ‘acceptability’.
What we should want can only be decided on in a deliberative arena: via voice
instead of exit. (Hirschman 1970) Furthermore, where harm is comparatively clear
and non-controversial, positive goals like the flourishing of humans, animals, and
nature, or like the good society, typically invite plural answers. Aspirational antici-
pation thus comes with an emphasis on ethical discussion.

The financial and economic crisis thus helped broaden RRI’s anticipation, and
make it more ambitious. But this role of a — contingent — driver like an economic
crisis should also give us pause. What will happen to broad and aspirational antici-
pation when the crisis is over and the importance of government funding subse-
quently decreases? What are RRI’s chances in technological domains that don’t
depend on public funding? When market mechanisms recuperate their previous
prominence, will RRI turn out to be temporary fad?

2.3 New Social Media and Stakeholder Inclusion

Like anticipation, RRI’s plea for stakeholders’ inclusion in research and innovation
is not new. Despite the considerable numbers of scientists and technologists cling-
ing to the aura of science and technology to shield them from interaction with lay-
persons, science’s ivory tower has been under attack since the sixties and seventies
of the previous century. And the attack has only grown fiercer, drawing strength
from societal sub currents like the gradual democratization of Western societies, the
rising levels of education, and the more public character of scientific controversies
with experts fighting one another in front of the citizenry.

The influence of information and communication technologies is a new factor,
though, and it impacts on stakeholder inclusion. The new social media have consid-
erably enhanced the capacities of citizens to challenge expert’s accounts and to
concoct and advertise their own versions of reality. If a scientist nowadays tries to
instruct society what to think and do, the Internet immediately explodes with indig-
nant reactions. And this strengthening of stakeholder power is not restricted to the
citizens of the Western democracies. The new social media have made it less easy
for the West to externalize, outsource and hide technology’s negative consequences
to far-away places. They can confront Western societies with the hidden conse-
quences of their actions; offer a forum to distant stakeholders in developing coun-
tries; and — ultimately — foster a sense of global interdependence and membership
of one ‘community of fate’ (Van Gunsteren 1998).

Although stakeholder inclusion is not novel, the new social media affect the hier-
archies between experts and non-experts. Empowering the non-expert stakeholders,
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and broadening the circle of stakeholders to include those presently absent and hard
to represent, the new social media fuel an idea that goes at least back to Locke and
Rousseau: those affected by power, have a right to co-determine how that power is
exercised.

Of course, here too pertinent questions abound. The first category relates to the
fact that the social media yet only partially succeed in lending voice to stakeholders
and disclose hidden and distant consequences. The unfortunate textile workers in
Bangladesh who, on top of being underpaid and overworked, also had their factory
collapse around them, managed to become news in the Western media. There were
outcries and policies were announced. But today their predicament seems already
largely forgotten. They simply lack the power to make themselves heard more per-
manently. The example shows that being a stakeholder is not simply a moral cate-
gory: it also involves a lot of hard work, also by other agents like NGOs, and
enabling political, social and economic conditions. The success of the new social
media still depends on a whole array of other factors.

Furthermore, the new social media so far fail to provide a technological environ-
ment that is conducive to deliberation — in any sense that remotely resembles
Habermas’ conception of power-free communication that informs most models of
deliberative democracy. We are increasingly confronted with unexpected phenom-
ena like post-truth, filter bubbles, fake news, Internet trolls, and a debilitating lack
of civility in cyberspace. The new social media hide things as easily as they expose
them; they lend people a voice but also shut them up. The dream of stakeholder
deliberations where different types of knowledge get combined into one encom-
passing truth, often turns into the nightmare of fragmentation, tweets, discrimina-
tion, propaganda, gut feelings, and unreason.

2.4 Disorganized Scepticism and Reflexivity

RRTI’s third feature is reflexivity. The demand for reflexivity is, again, hardly new. It
is actually as old as Socrates. Everyone suffers from tunnel vision, rationalization,
and all other imaginable forms of sloppy thinking. (Kahneman 2011) Rationality
depends on the kindness of others to challenge us and make us aware of our placid
assumptions, blind spots, flawed arguments, and cognitive mistakes like confirma-
tion bias. Helping is not always pleasant. Socrates was condemned to death. But nor
is being helped. It is in equal parts enlightening and threatening to expose oneself to
conflicting perspectives. That is why reflexivity needs a conducive environment:
reflexivity must be facilitated. As early as 1942 Robert Merton identified Organized
Scepticism as one of the defining features of true science. (Merton 1973) He identi-
fied the scientific community as the environment conducive of reflexivity. This com-
munity was understood as a safe environment, set apart from the irrationality,
propaganda and power politics characterizing civil society at large.

What is (somewhat) novel in RRI is that reflexivity gets linked to its second fea-
ture: stakeholder inclusion. Reflexivity is no longer a feature defined in opposition
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to the “common folk™, but is made to depend on them. Whereas in the previous
section stakeholder involvement was motivated by appealing to the democratic right
to control the powers that control us, linked with reflexivity it primarily appears as
an epistemic mechanism. Bringing scientists, engineers and stakeholders together
in collaborative formats generates a broader and more encompassing mind-set that
leads to more reliable, more robust, superior knowledge and technology.

Which development prompts this link between reflexivity and the inclusion of
non-scientific outsiders? A plausible answer is that science and technology have
too often failed in their promises to civil society. Scepticism is no longer the pre-
rogative of the community of peers, but gets extended to the community of citizens.
And this spontaneous, disorganized, scepticism is not restricted to science’s truth
claims, but extends to science’s and technology’s social benefits — even if their
truth and efficacy is not contested. The Enlightenment promise entailed that sci-
ence and technology would replace ignorance, uncertainty, evil, and impotence by
knowledge, certainty, good, and control. Eventually, everyone would profit from
truth and power. It is exactly that socio-epistemological promise of science and
technology to realize the common good, that is now provoking a sceptical response
from lay persons. They are the first to point out science’s and technology’s failures,
for example drawing on local complexities resistant to generalizing narratives
imposed from above. (Scott 1998) From the value-laden perspective of lived expe-
rience, the Enlightenment’s promise often appears as a fata morgana, as an ever-
receding horizon.

The more knowledge we gather, the more we become aware of reality’s evasive-
ness, of its awe-inspiring complexity. Progress in the sciences does enhance our
abilities to intervene. But it simultaneously makes us aware of how limited our pow-
ers are in the face of the infinitely intricate systems we call life and society. The
more data we collect, the less confidence we seem to have to predict, prevent, pro-
mote the future. The more time saving devices we apply, the more we find ourselves
pressed for time. The more practical powers we collect thanks to science and tech-
nology, the more undefined responsibilities and moral uncertainties we find our-
selves faced with. (Jonas 1985) The proliferation of paradoxes like these undermine
the Enlightenment hubris. It is this disillusionment with science’s and technology’s
ability to solve life’s problems that constitutes a major driver behind the renewed
call for stakeholder-driven types of reflexivity.

An example is healthcare studies. Through self-tracking devices, citizens pro-
duce information on their well-being, lifestyle and physiological processes, which
can then be shared digitally. These enthusiastic citizens generate data for science and
technology which cannot be collected without their active participation. (Sharon and
Van Zandbergen 2016) And as many diseases prove to be lifestyle related, health
gains cannot simply be the result of new science and technology, but only of the
subtle calibration of many heterogeneous elements and agents, ranging from medi-
cal drugs to advertisements, self discipline, patient communities, lifestyle advice
and the built environment. Another example is the discussion about smart cities. The
driving vision here is that processes in cities can become more sustainable, efficient
and safe by using Big Data and information technologies. To avoid that this becomes
a top-down, technocratic, project, municipalities seek out citizens to help shape their
own smart cities.
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And again, there are questions requiring exploration. For example: how to ensure
real reflexivity? In practice, stakeholder involvement can be indistinguishable from
an opinion poll. And where to draw the line between marketing research, for which
firms should pay themselves, and enhancing reflexivity by learning from stakehold-
ers, a goal worthy of being subsidized by the Dutch Science Foundation in the name
of responsible research and innovation? Another issue is that science-citizens col-
laborations can generate considerable frustration. The reason is that it is often
unclear which expectations are legitimate and which ones are not. The terms of the
new social contract are as yet undefined. How to distribute the burdens and benefits
of such a collaboration? An example here is 23 and Me, an American web-based
company, that seduces people to share their genome and upload their lifestyle
details, by promising that these contributions will help to develop new humankind-
saving drugs. Only later these disinterested volunteers find out their data is used to
file commercial patents. Behind the open access, sharing, facade there is actually a
corporation making money with the data that were donated for idealistic reasons.
Many people who uploaded their data felt betrayed because the terms of that deal
were rather implicit.

2.5 Intimate Technologies and Responsiveness

The fourth dimension of RRI is responsiveness. Researchers and innovators should
not only be willing to involve outsiders in the deliberative process, but also to act on
the outcomes of that process. And again, responsiveness is not a distinguishing fea-
ture of RRI, as we may safely assume that Technology Assessment has always been
motivated by the desire to guide research and development.

But there are indications that in RRI responsiveness gets interpreted more radi-
cally, or more broadly, than in — say — Technology Assessment. Due to a progressive
entanglement of technologies and our lifeworld, societal concerns regarding emerg-
ing technologies have broadened, and it is this broadening that gives a new twist to
the responsiveness requirement. The societal development working in the back-
ground here, is the increasing prominence of so-called ‘intimate technologies’(Van
Est 2014). These technologies challenge the still-dominant instrumentalist concep-
tion of technology, paving the road for a conception of technology that stresses its
active role as co-shaper of our lives.

It is still common to frame technology as an instrument. Two promises then typi-
cally get attached: the technology will enhance our capability to intervene in the
world, and it will make life easier by setting us free from undesirable tasks.
Technology is thus presented as an enabling device that allows the user, by giving
her more free time, to conduct her life as she chooses to. This instrumentalist per-
ception of technology thus perfectly aligns with a modern, individualist, liberal
view of society and the good life (Borgmann 1984).

In this conception of technology, all that counts is that it doesn’t explode in your
face, poison you, deplete and pollute the environment; and that people don’t misuse
this neutral tool for devious purposes. These are the concerns technology and policy
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actors typically consider to be sufficiently ‘hard’ or ‘objective’ to be ‘responsive’ to.
What generates this ‘hardness’? ‘Hard’ concerns score high on three scales
(Swierstra 2012, 2015). First, on the scale between qualitative and quantifiable, they
are the latter. For example: you can calculate the chance Y that X people will die
from a nuclear explosion. Second, on the scale of moral ambiguity to moral cer-
tainty, they again score high on the second pole. Hard concerns are typically about
non-controversial instances of harm, appealing to widely-held values like health,
safety, sustainability, economic growth and employment. We all agree that when
people die from an explosion or from radiation, that is unequivocally bad — because
harmful. And third, on the scale between co-produced by many (human and non-
human) factors and clearly caused by an identifiable (human or non-human) agent,
hard impacts are those are directly caused by the (failing or misused) technology.
People died because the reactor malfunctioned or was misused by terrorists. In both
cases, we know who is accountable: the manufacturer of the technology, or its mis-
user. Of course, we can and do debate the exact numbers, or who is to blame exactly
for what, but no one disagrees that these are matters of serious, public, concern.
Developed countries therefore have accountability regimes in place, that incentivize
innovators to be ‘responsive’ to these hard concerns.

But in the last decades, we witness a new type of concerns coming to the fore. Or
to be more precise: demands that were previously considered as too ‘soft’ to war-
rant public attention, increasingly resist such easy privatization. And it is these new
concerns that now put new strains on the responsiveness requirement, and can help
to redefine it.

These new concerns arise from the increasing entanglement of technologies and
life world. This is a new development, even if it is a gradual one without any clear
breaks. Since the beginnings of the Industrial Revolution, thinkers have worried that
humans were enslaved by the machines that were meant to be our servants. Think of
the iconic image of Charlie Chaplin in Modern Times, devoured by the machine,
turned into an insignificant cog. But these thinkers were confident that they were
diagnosing the dire fate of other people, out there, in the factories. They reflected
from a safe distance on other, poor, exploited, people, who were instrumentalized/
objectified/manipulated/alienated/etcetera by an impersonal technological regime.
But they believed that their own lives, by contrast, were largely exempt from the
pervasive and intrusive influence of technology.

In the present, that dividing line no longer exists because technology now per-
vades everyone’s lives. Technology is no longer ‘over there’; it is everywhere.
Technology is now in us, for example as pacemakers, deep brain stimulation, or
maybe simply in the form of medication for chronic diseases. Or it has become
part of us, as in the case of ‘mind walkers’ — paralyzed people who through their
brainpower and thanks to a computer interface, can now command an exoskele-
ton. It is between us, in the form of communication technology. ICT is reshaping
our relations, opening up new forms of community on the one hand, while break-
ing up previous communities on the other (e.g. through information bubbles).
Technology is increasingly also about us. Data about our most private bodily pro-
cesses, mental states, and activities are stored in databases, and made available for
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endless comparisons and statistical mining. Privacy, experts tell us, is no longer a
practicable ideal. And finally, technology starts to become like us, as in the case of
robots. Or think about the possibility of e-coaching, where part of your super-ego
is delegated and outsourced to an application on your smart phone that support the
willing spirit in its attempts to keep the upper hand over the weak flesh. The over-
all point is: technology is getting really, really ubiquitous and really, really close.
It is increasingly ‘intimate’. (Van Est 2014).

These intimate technologies typically raise concerns that are much ‘softer’ than
the ‘hard’ concerns discussed before. In the first place, they are typically qualitative
rather than quantitative. For example: how will the quality of our social relations be
affected by the prevalence of new communication devices and software? How will
our understanding of ‘friendship’ change under the influence of Facebook? Such a
question doesn’t allow for quantification, but requires a qualitative answer. Secondly,
the impacts of intimate technologies are not clearly and unequivocally harmful. If
we look at how friendship is impacted by digital communication, some people will
probably argue that there are indeed changes, but that these are harmless, or actually
constitute an improvement; even if others claim that Facebook turns the idea and
practice of real friendship into a travesty. And third, even if your child turns into a
Facebook or computer game zombie, this is not directly caused by these technolo-
gies. S/he clearly also has some own responsibility, as do the parents. So, there is no
unequivocal causal link between technology and impact, as is proven by the exis-
tence of all those people who resist the temptation and do not turn into zombies.
Maybe the technology normalizes, invites or enables certain changes in practices,
values, ideas and identities, but the impacts are typically co-produced by the tech-
nologies and their human users together.

These intimate technologies thus belie the instrumentalist conception of technol-
ogy. They are clearly not simply enabling us to be and do what we wanted to be and
do before these technologies entered our lives. They are clearly not neutral devices
enabling us to live our lives as we want to. Instead, they help define what a good life
is, and who we want to be. We have to accept that morals and technologies mutually
shape one another. Even while aiming to influence the design, development and
application of technology, our values, norms, aspirations, duties, rights, responsi-
bilities, conceptions of harm, and so forth, are in their turn shaped by these tech-
nologies. This is the phenomenon of technomoral change — one of the most
interesting ‘soft impacts’ of technology. We may believe that we are the ones apply-
ing moral standards to technologies, but all the time technology is ‘talking back’
(Swierstra 2013) and is destabilizing our standards, inviting us to modify them. For
example: the smart telephone was introduced to serve our then existing goals, but
since its introduction and permanent innovation, it has also created new needs, rou-
tines, expectations, etc. We are not enslaved by the phone, but we are certainly mar-
ried to it. And as in any marriage, the partners shape one another in a myriad of more
or less visible ways. For example, deep brain stimulation started out as a technology
to treat Parkinson’s disease, but now we look whether it can also help treat depres-
sion, and if that were to be successful, then it will go on to redefine what is consid-
ered ‘normal’ or ‘healthy’ brain behaviour.
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The rise of ‘soft” concerns, propelled by the intimate technologies, places a strain
on the established accountability regimes, that restrict themselves to hard impacts.
As a result of the spread of intimate technologies, this restriction is rapidly becom-
ing problematical, which is one of the drivers behind RRI. Responsibility in the
context of RRI should be comprehensive responsibility. The promise of comprehen-
sive responsibility is that technology development becomes more responsive to a
broad array of values and concerns, and not only to a very limited, albeit very
important, subset of those.

This broadening of the set of concerns that belong on the agenda of researchers
and innovators, comes with its own challenges too. The biggest question is how to
restyle public space, public discussions, so that we can articulate these soft concerns
without them being immediately privatized, and to collectively deliberate on them.
We as citizens of modern, pluralistic, liberal societies are so drenched in thin moral-
ity (Walzer 1995) that we by now seem to lack the thick, qualitative, vocabulary to
name and explore soft impacts.

2.6 Conclusion

I'have argued that the economic crisis affected the way anticipation is practiced. The
need to justify increased public expenditure brought with it a shift from anticipation
as harm-avoidance to anticipation as the attempt to realize the common good.
Stakeholder inclusion received an impetus from the new social media as these lend
a voice and a face to distant stakeholders, and help foster a sense of mutual interde-
pendence. The growing awareness that many forms of research and innovation fail
to deliver on their societal promises has helped to broaden Merton’s ‘organized
scepticism’ to include the input of other disciplines and non-experts. Finally, the
progressive entanglement of intimate technologies and the lifeworld has led to new
demands that research and innovation extends its responsiveness to impacts on the
good life and on the good society.

However, all these developments come with pertinent questions and problems
that make the success of RRI far from certain. In a sense, the economic crisis pro-
vided a window of opportunity for RRI, but we should devise strategies to ensure
that RRI survives after that window has closed. It is encouraging that aspirational
ethics is akin to the ethical explorations, provoked by intimate technologies, of how
science and technology can contribute to the good life and the good society. As
these technologies are here to stay, so is aspirational ethics. More broadly, in
Western countries — after a prolonged period of liberal individualism and postmod-
ern deconstruction — many experience a need of new aspirational narratives to
guide collective action and to provide meaning to individual lives. That these nar-
ratives are now primarily available in polarising, xenophobic and belligerent forms,
only underlines the need to develop more positive narratives. Narratives that will
have little difficulty to incorporate RRI, as research and innovation remain primary
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constituents of the good life and the good society. Another — huge — challenge is to
develop practices, routines, and regulations to curb the destructive powers of the
new social media. These range from better education in our schools about navigat-
ing the digital world, websites that reward civil behaviour and discourage verbal
abuse and mudslinging, lawsuits against people who make digital threats, and the
civil courage (and patience) of individuals to partake in discussion groups made-up
of people they don’t a priori agree with. Finally, we need to work on the terms of a
new social contract between science, technology, and society, between experts and
laypersons. Or rather, on different contracts for different types of collaborations.
Only if there is agreement on mutual expectations, on rights and obligations, there
is a chance that the new types of expert-layperson collaborations will not end in
frustration and distrust.

The main point of the reflections offered here was not to provide solutions to
the problems RRI is faced with, but to make us aware that the fate of RRI is
entangled with other, economic, technological, and social developments elsewhere
in society. And that these other developments need attention and work, if RRI is to
become a success.

Acknowledgement I want to thank Lotte Asveld for her very helpful comments on an earlier
draft.
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Chapter 3

Mapping the RRI Landscape: An Overview
of Organisations, Projects, Persons,

Areas and Topics

Job Timmermans

Abstract Increased attention in politics and academia coincided with a rapid expan-
sion of the RRI discourse. As a consequence, the proliferation of RRI approaches and
projects has made it harder to maintain an overview of the discourse. Accessing and
keeping track therefore is difficult, especially for newbies, of which there are many
now that RRI is being engrained in R&I policies. To untangle the RRI discourse a
landscape study was undertaken providing a comprehensive overview of the main
contributors, the terms RRI is perceived and the areas it is being applied to. Deploying
a qualitative research methodology 536 persons emerged from the sources, affiliated
to 246 organisations that reside in 89 different countries. Of these, 312 are authors
and 168 involved in 18 RRI projects. Also, the study revealed 14 areas of application,
17 features and 4 methods in relation to which RRI is currently being addressed.
Furthermore, the analysis shows which actors act as hubs in the different thematic or
regional segments that together make up the discourse. Lastly, the study hints towards
future directions of the discourse that are relevant to both policy-makers and RRI
researchers. Well-represented areas and terms of addressing may be interpreted as
important and therefore in need of further attention, while underrepresented areas
represent opportunities for further research or justify further policy attention.

3.1 Introduction

In recent years Responsible Research and Innovation (RRI) increasingly has been
gaining attention both in the realm of politics as in academia (see among others: Von
Schomberg 2012; Asante and Owen 2012; Grunwald 2011; Geoghegan-Quinn
2012). As a consequence, the discourse on RRI has expanded rapidly, both in terms
of the number of actors involved and substantively, in terms of the range of topics
and areas of application being addressed.
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RRI often is understood as an umbrella term encompassing a range of existing
theories and practices (Owen et al. 2012; Grunwald 2011; Fisher and Rip 2013). For
example, disciplines such as ethics, innovation studies, law, and Technology
Assessment (TA) have been associated with RRI. At the same time, RRI is framed
differently in different local settings. For example, in the UK RRI is focussed on the
impacts of R&I as an extension of traditional ethical approval (Macnaghten and
Owen 2011), while in the Netherlands the MVI programme (NWO 2010) experi-
ments with a grass roots approach funding individual responsible R&I projects.
Together all these developments result in there being several, partly overlapping
frameworks and approaches to RRI, which are being developed next to each other.

This proliferation of approaches and projects has made it progressively harder to
maintain an overview of discourse. As a result accessing and keeping track of the
discourse is difficult, especially for newbies, of which there are many now that RRI
is being engrained in R&I policies such as EU Horizon 2020 (European Commission
2013). To remedy this, this contribution aims at untangling the discourse by provid-
ing a state of the art of the current RRI discourse.

Discourse is understood here ‘as the body of statements, analysis, opinions, etc.
relating to a particular domain of intellectual or social activity, especially character-
ised by recurring themes, concepts or values’ (Oxford English Dictionary n.d.).
Rather than analysing the concept of RRI itself, this contribution aims at providing
insight into the discussion embodied by the discourse. For this purpose, a landscape
study was undertaken that results in a comprehensive overview of the main (groups
of) actors involved in the discourse including the main contributors, research proj-
ects and institutes. What is more, the analysis aimed at surfacing different angles and
perspectives taken by the actors as well as the ways in which these are interlinked.

RRI is a term that has only relatively recently been introduced (Grunwald 2011;
Siune et al. 2009). As a result, the overall discourse on RRI is still traceable for this
analysis despite its rapid expansion, for example, resulting from multiple RRI proj-
ects being initiated and, not in the least, from the start of the Journal of Responsible
Innovation in 2014. The chapter sets out to do just this, namely to map the overall
landscape of RRI as it stood at the end of 2014 when the chapter was developed.

The chapter claims to cover the most important contributors to the RRI discourse.
Importance will be established quantitatively in terms of the activity of an actor, for
example, by measuring its number of articles or cross-citations, and qualitatively in
terms of the topic, method and area of application of an actor.

To guide the analysis of the landscape, four main questions are proposed:

1. What actors (individuals, projects and organisations) are involved in the RRI
discourse?

2. What connections exist between these actors?

3. What are the areas RRI is applied to in the RRI discourse?

4. In what terms is RRI framed and perceived by the actors?

Question 1 enables surfacing who the contributors are in the discourse, what they
are working on, and where they are located. As such it becomes clear who can be
considered experts per sub-area of the discourse. In addition, answering this question
provides insight into certain attributes of the actors such as geo-location, size
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(organisations/projects), affiliation, stage in career, and gender (persons). In this
way, a further specification of the discourse overall and its contributors is provided.

Question 2 untangles how the actors involved in the discourse are connected to
each other. It shows who is working with whom, and who are the best ‘hubs’ in the
discourse, i.e. actors that connect a sub-set of others actors, and thereby are best
equipped to unlock a certain section of the discourse. Additionally, answering ques-
tion 2 provides insight into the cohesion or lack thereof in (areas of) the discourse.

Questions 3 provides insight into what areas RRI currently is applied to or is sug-
gested should be applied to. On the one hand answering this question will indicate
what areas are currently felt to be important to the actors in the discourse and have
their attention. On the other hand, it also allows inferring what areas are not yet
being addressed by the RRI community.

Question 4 aims at unveiling how RRI is framed or perceived by the actors in the
discourse. It discusses what dimensions or aspects associated with RRI are deemed
important based on the (amount of) attention they receive by the actors. Similar to
question 3, question 4 provides insight into the topics and aspects that are currently
addressed and by whom, but also enables surfacing of gaps in the current discourse
that may be in need of further attention.

The chapter starts by explaining the methodology employed in undertaking the
landscape study (Sect. 3.2). Following the structure of the guiding questions it then
outlines the findings of the landscape study for each type of actors (individuals,
projects and organisations), and for the areas, features and methods implicated in
the discourse (Sect. 3.3). The chapter finishes by summarizing the main findings
and drawing some conclusions (Sect. 3.4).

3.2 Methodology

To gain an in-depth understanding of the current RRI landscape and answer the
guiding questions, a qualitative research methodology was deployed. This section
briefly outlines the methodology in terms of data collection, data analysis and its
limitations.

3.2.1 Data Collection

In order to attain a comprehensive overview of the discourse as it stood at the end of
2014 a data collection was assembled containing relevant sources available at that
time. For that purpose, first a broad search was performed across major, widely used
portals for academic research such as Scopus, Web of Knowledge and Google Scholar.
As starting search terms ‘Responsible Research and Innovation’ and ‘Responsible
Innovation’ were used as well as their abbreviations ‘RRI’ and ‘RI’. Second, via
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T‘flble 3.1 Sources in Data Type of source Number of sources
Library Journal paper 76

Monograph books 5

Book chapters 82

Policy documents & reports 13

Project websites 18

Total number of sources 194

snowballing (Biernacki and Waldorf 1981) the sources collected, additional sources
were discovered by consulting the references in the sources that were found already.
Third, RRI project websites were found by searching the EU Cordis website,! by a
general online search, and by snowballing the other sources collected.

Following these steps, 194 sources were found for five different source-types
(see Table 3.1).

This precludes sources discussing predecessors of RRI and fields that are akin or
viewed as fitting under the umbrella such as social innovation or Corporate Social
Responsibility (CSR), if they do not make an explicit link to RRI in their contents,
i.e. mention RRI in their body of text or are included in a book dedicated to RRI. For
example, papers on ‘Responsible Development’ or ‘Stakeholder participation’ that
do not explicitly link to RRI, therefore, have been excluded.

Furthermore, projects that are considered examples of implementing RRI but
that do not aim at contributing to the discourse on RRI as such were not included in
the data. For this reason, for example, the Dutch MVI projects (Sutcliffe 2011;
NWO 2010) were excluded. Although these projects do explore ways of implement-
ing RRI, they do not for the purpose of developing RRI conceptually or theoreti-
cally. However, many of these projects produced documents such as book chapters
and journal articles that do contribute to the discourse. Via these documents findings
of projects implementing RRI then were included in the source library.

Lastly, conference papers were excluded, as these are not readily accessible to
the researchers. Also conference papers represent work in progress rather than
established work, and in case they were further developed they were likely to have
ended up in other sources such as journal papers and book chapters that were
included in this research.

3.2.2 Data Analysis

Next, the data collected were analysed to discern what the relevant actors are in the
current RRI discourse, how they are connected, which topics they are addressing,
and in what contexts they discuss RRI.

"http://cordis.europa.eu, retrieved 4-2-15.

l.asveld @tudelft.nl


http://cordis.europa.eu

3 Mapping the RRI Landscape: An Overview of Organisations, Projects, Persons... 25

First thematic coding (Benaquisto, L. in: Given 2008) was deployed, using
predefined themes related to the four research questions. Themes were established
both inductively and deductively. On the one hand codes and accompanying rules
(see Appendix I) were established beforehand based on the research questions, for
example, the codes ‘person’ and ‘organisation’ were developed to answer the
research question ‘What actors are involved in the RRI discourse?’ On the other
hand, within these predefined codes, a further categorisation of recurring codes was
done inductively to further reduce the complexity of the dataset.

Second, complexity was further reduced by classification of codes. Classification
of codes involved allocating attributes to specific types of codes. For instance, the
attribute <occupation> can be allocated to the code ‘person’. This then would allow
distinguishing groups of persons based on their occupation, for instance, ‘profes-
sors’ or ‘lecturers’.

Third, alongside thematic analysis, and to gain further insight into the main
actors contributing to the RRI discourse, a cross-citation analysis was conducted.
The cross citation of documents within the RRI discourse provided insight into
which papers are most-cited and thereby what authors were most influential in the
discourse.

3.2.3 Limitations

This study has some limitations. First, the RRI discourse has only recently emerged.
Although the oldest source included here was published in 2003, most sources date
from the last 4-5 years. This brief time span limits the number of sources available.
Especially the number of monographs (2) and reports (16) is significantly lower
than the number of book chapters (83) and journal articles (75). In addition, actors
may not have had the opportunity to establish themselves within the discourse, for
instance, by establishing connections to other actors. Vice versa, the group of actors
that do feature in multiple sources tends to figure prominently in the different analy-
ses of the landscape study. The Delft University of Technology and the University
of Exeter or persons affiliated to these organisations, for instance, come forward in
the analyses of persons, projects, organisations and publications. However, the
‘usual suspects’ reappearing across the analysis is not just the result of the novelty
of the discourse; these actors indeed are at the centre of discourse as it currently is
emerging.

Second, for the FaRin and SYNERGENE projects, it proved hard to ascertain
what persons are involved in the project. As a result members of these projects are
not included in the analysis of persons.

Third, some of the edited volumes included in the analysis involved actors (for
instance organisations and authors) and themes (for example areas of application,
features and methods) that re-occurred in multiple chapters of one volume. Since
the analysis treats every chapter as an individual source, these edited volumes may
cause certain themes and actors to be over-represented in the data. To counter this,
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when possible, this bias is considered in the discussion of the findings. Also, the
cross-citation analysis neutralises these effects as it only considers the best-cited
authors and not the most productive (in terms of the number of publications).

Fourth, as stated above (see Sect. 3.2.1) the delimitation used for this investiga-
tion excludes certain types of sources such as conference papers, and literature from
adjacent fields that lack an explicit reference to RRI. Furthermore, the investigation
limits itself to what has been stated in the sources. For instance, if members of dif-
ferent projects have a professional relationship that does not appear in the sources,
that connection will not arise from the analysis.

3.3 Landscape Study

To sketch the current landscape of RRI in this section the findings are synthesised and
re-structured accordance to the four guiding questions. Each question is addressed in
a separate sub-section.

3.3.1 Actors

The first guiding question addresses what persons, projects and organisations are
currently involved in the discourse on RRI. Each actor type is discussed below.

In total 536 different persons are involved in the discourse either as an author
and/or as a project member at the time of the investigation. In terms of its size, the
discourse only really took off in 2009, when the number of persons involved grew
from 2 to 28 and has doubled almost every year since (see Table 3.2).

This is mirrored by the growth of the total number of documents published,
which has risen from 5 to 182 in the last 4 years. Important causes for this increase
are the start of multiple RRI projects funded by the EU and national funding bod-
ies as of 2010, and the start of a journal specialising in RRI in 2014. Moreover, in
2014, the most productive year thus far, 45 book chapters and 47 journal articles
have been published. The majority of reports on RRI (as opposed to journal arti-
cles and book chapters), however, have been published in 2011 to 2013, so before
2014. In terms of its volume, the academic discourse (journal articles plus book
chapters) on RRI lags behind the publication of reports (which are mostly policy
related). When reports being published is an indication of a new policy being put
into place (four reports by the European Commission have been included in this
analysis), policy on RRI may be a factor contributing to the rise of attention for
RRI in academic publications. In addition, this development hints that the focus of
RRI, over time, has shifted from policy makers to members of academia. A possi-
ble reason for this could be that policy was felt to be bearing fruit and therefore
could do with less attention or alternatively, because priorities of policymakers
have moved away from RRI
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Table 3.2 Persons involved Year | Growth | Total

in RRI discourse over time 2003 | 1 1
2004 | 0O 1
2005 | O 1
2006 | 1 2
2007 | 0 2
2008 | O 2
2009 |26 28
2010 |15 43
2011 |62 105
2012 |35 140
2013 | 171 311
2014 | 225 536

Not surprisingly, RRI being both concerned with research and the focus of
research, the RRI discourse is dominated by researchers (87%) and research support
(an additional 2%). Persons working in policy (1%) and business (10%) are consid-
erably less represented in the discourse (see Fig. 3.1).

This is paralleled by the organisations that persons are affiliated to: the majority
are research related with 53% being universities. Only 9% of the organisations are
business related. Despite its focus on economic growth (see for example Geoghegan-
Quinn 2012) and creating marketable products and services (the innovation in RRI
is understood to include reaching out to markets, see e.g. (Von Schomberg 2012;
Owen et al. 2012; Zwart et al. 2014), at the moment RRI mainly involves (semi-)
public, non-profit/not for profit organisations. Organisations that have experience or
are engaged in innovation in terms of actually creating marketable products and
services are underrepresented.

One of the six pillars of RRI proposed by the EU commission (see e.g.
Geoghegan-Quinn 2012) is gender. On the junior and mid-level career-stages the
involvement of both sexes in the discourse is well-balanced (see Fig. 3.2).

In the senior positions, however, this is rather different with two-thirds being
men. This imbalance is accounted for entirely by the research community, as both
in business and policy more women than men are represented. If gender is regarded
as one of the cornerstones of RRI, having a balanced involvement of persons from
both sexes might be called for at all career levels. At the moment this is not the case,
especially in academia which by far is the largest contributor to the discourse.

The persons involved in the discourse are affiliated to 246 different organisa-
tions. These organisations are based in 89 countries in six contents across the globe
(see Fig. 3.3).

The discourse is dominated, however, by the Western, especially European,
countries, which account for over 80% of the organisations. So, although RRI has a
global outreach, certainly in its intentions and aims, the discourse largely is a
European affair. What is more, within Europe organisations are mainly based in EU
member-states with the UK, the Netherlands, Germany and Italy, which account for
50% of the organisations.
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Fig. 3.1 Percentage of Business
persons in RRI discourse o
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Support
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Research
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17%
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Projects are a major contributor to the discourse. By means of 17 RRI projects,
260 persons are involved in the discourse affiliated to 26 different organisations.
The size of projects ranges from small (3—15 persons) to mid-size (15—40) and large
(beyond 40 persons). On average projects take three to 4 years, which means that for
the duration of a project bonds are forged between the persons within it. The num-
ber of persons per organisation in a project typically ranges between one and three.
Most projects involve multiple organisations and therefore are a means for connect-
ing persons across different organisations. This becomes apparent in the networks
of connections between persons on the one hand and organisations on the other that
span the RRI discourse (see Sect. 3.3.2 below).

Pockets of mutually connected persons/organisations that come forward within
the overall network can be accounted for by the involvement of actors in the RRI
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Fig. 3.3 Number of organisations per country (lighter tone of green = higher number of
organisations)

projects. For instance, the SATORI project connects 28 persons from 15 different
organisations, forming a grid of 27 interconnected persons and one of 15 intercon-
nected organisations.

What is more, some persons are involved in multiple projects, either successively
or simultaneously. These persons function as ‘hubs’ between the different projects,
not only connecting the different projects but also connecting the different organisa-
tions and persons involved in those projects. For instance, after the project had
ended, together the members of the ETICA project joined 9 of the successive RRI
projects. This way Catherine Flick, for example, acts as a hub between the three
RRI projects she was/is a member of, connecting 40 persons. Projects therefore are
an important vehicle in organising discourse. They provide the connections which
link the different pockets of inter-connected persons and the organisations they are
affiliated to across the discourse.

The same applies to publications. Co-authoring an article or book-chapter also is
regarded as forging a bond, or even more so than with projects, is understood as
displaying an existing connection between persons and their organisations within
the discourse. Of the 536 discourse-members, 312 (co-)authored one or more of the
182 documents that have been published on RRI and included in this analysis. With
one or two exceptions the number of persons (and organisations) involved in creat-
ing a document is much smaller than that of projects, typically ranging between 1
and 6. If at all, documents, therefore, connect a much smaller number of persons
than projects do, therefore creating clusters of interconnected persons in the actor
networks that are much smaller than those created by the average project.

In terms of activity (measured by the number of project memberships and co-
authored documents) 70% of the 246 organisations are on a par, having one or two
persons involved in the discourse either as a project-member or co-authoring one
document. Only the top 8% of most active organisations in the discourse are linked
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to four or more projects/publications and/or have more than five persons involved.
Being involved in 50% of all sources (projects/documents) and accounting for 42%
of the persons involved in the discourse, these 19 organisations constitute the core
of the RRI discourse.

Thirteen organisations in this group are universities, with the Delft University of
Technology, the De Montfort University, and the universities of Exeter, Arizona
State and Szeged being most prominent. Only four organisations are not universi-
ties, namely the Rathenau Institute, the Karlsruhe Institute of Technology, VIT and
Fraunhofer ISI. These organisations, however, also are (semi-)public research insti-
tutes, which corroborates the finding that the RRI discourse mainly is a non-profit
(non-business) affair.

For prominent and less prominent organisations alike, the number of persons
affiliated to an organisation more or less matches the number of sources they are
involved in. Exceptions to this are the De Montfort University and the University of
Exeter and to a lesser extent the University of Namur and the Rathenau Institute,
which account for significantly more sources than persons. This seems to indicate
that these organisations harbour persons that are more active than the average con-
tributor to the discourse.

Generally speaking, the majority of the most active persons in the discourse are
affiliated to one of the 19 most active organisations. Of the 536 persons contributing
to the RRI discourse, 85% either is involved in one project or has (co-)authored one
document. Only 15% is associated with two or more projects and/or documents.
What is more, the top 3% most active persons are associated with 50% of all sources.
The centre of the discourse in term of activity is formed of Richard Owen, Bernd
Stahl, Jack Stilgoe, Armin Grunwald, Jeroen van den Hoven, Phil Macnaghten,
David Guston, Grace Eden, Neelke Doorn, Marina Jirotka and René von Schomberg.
Except for Neelke Doorn and Grace Eden, the prominence of these persons is cor-
roborated by the fact that they all are among the more influential authors on RRI.

When the number of cross-citations is regarded as a means to measure influence
on the discourse, largely the same group of persons emerges as most influential,
namely Owen, Macnaghten, Stilgoe, von Schomberg, Guston, Grunwald, and Stahl
(see Table 3.3).

However, also persons that do not come to the fore in terms of their activity are
singled out as influential in terms of citations, for example, Fisher, Goldberg, and
Sutcliffe. So there is only a small group of persons that stands out in both activity
and number of cross-citations, while a larger segment of persons only is distin-
guished in terms of one of these two measures.

3.3.2 Connections Between Actors

The second guiding question addresses what connections exist between the differ-
ent actors that are part of the RRI landscape. Through co-occurrence of persons (and
the organisations they are affiliated with) across projects as project-members and
documents as co-authors, connections are established between persons, projects and
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Table 3.3 Cross citation Author Cross Google

index compared to Google Owen, R. 87 314

Scholar index per author
Macnaghten, P. 53 218
Stilgoe, J. 52 188
Von Schomberg, R. 40 147
Fisher, E. 29 57
Guston, D. H. 27 59
Gorman, M. 21 40
Goldberg, N. 14 55
Grunwald, A. 11 20
Stahl, B.C. 8 64
Asante, K. 8 3
Williamson, G. 8 2
Maynard, T. 6 33
Baxter, D. 6 29
Depledge, M. 6 29
Rip, A. 5 13
van der Burg, S. 5 6
Sutcliffe, H. 4 26
van den Hoven, J. 3 22
Hellstrom, T. 1 56
Amanatidou, E. 1 29
Cagnin, C. 1 29
Keenan, M. 1 29

organisations. This way networks of connected actors are formed that encompass
the majority of the actors involved in the discourse.

Of the 17 RRI projects, 6 projects are not connected to any of the other projects
(see Fig. 3.4). For two of these projects, this can be explained by a lack of persons
found in the sources that are included in this study, namely the PIER and FaRin proj-
ects. So no conclusions can be drawn concerning their connectedness to other actors.

Although all their project members have been included in the source materials,
no connections with other projects emerge from the data for the KARIM,
IRRESISTIBLE, ResAgora, RI Framework, and New Technologies as Social
Experiments projects. The two projects mentioned last are the only two of the six
projects that are non-EU funded, which may account for their lack of out-bound
connections. However, so is FRRIICT, and that project is well connected to other
projects. So, not being funded by the EU does not necessarily has to be a reason for
a lack of outbound connections. Moreover, the Delft University of Technology,
which is the sole organisation behind the ‘New Technologies as Social Experiments’
project, is involved in other projects on RRI. Furthermore, all of these six projects
have a relatively small number of persons involved compared to the other 11
projects. Having fewer persons and organisations involved therefore seems to
decrease the chance of one or more of these actors also being involved in other
projects and thereby of the projects being connected.
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Fig. 3.4 Connections between RRI projects

Through their involvement in projects and documents, 220 of the 246 organisa-
tions that are active in the discourse are connected to one or more other organisa-
tions. Together these organisations form an intricate network of 199 organisations
surrounded by 21 organisations that are less well connected (see Fig. 3.5).

Rather than depicting individual elements, the purpose of these network repre-
sentations is to unveil the overall social structure of the discourse. The network
shows a structure of 18 clusters of organisations that within their cluster all are con-
nected to each other. In turn, these clusters are connected to other clusters by one or
more of the organisations within that cluster being connected to organisations out-
side their cluster (the ‘hub’-organisations). A total of 36 organisations acts as the
main hubs that account for connecting the clusters of organisations they are con-
nected to, to the overall network.

Most of these hubs are located in the Netherlands (7) and the UK (9), followed
by Denmark and France (3 each). This is not surprising as these are all EU member
states (so eligible for EU funding) and also emerged among the countries most
active within the RRI discourse. Hub organisations can be divided into two types:
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Fig. 3.5 Overview of clusters of organisations within RRI discourse

hubs that connect a great number of organisations (15 up to 72), and hubs that while
connecting a smaller number of organisations (4-8) establish connections to clus-
ters that otherwise would not be connected to the network. Both of these types of
hub organisations are important to the discourse because they account for glueing
the network together.

At the level of persons, similar network-patterns occur but in a more fine-grained
way. Of the 536 persons that are active in the discourse, 501 are connected to at least
one other person. The 25 non-connected persons are single authors of documents,
which do not appear in any of the other sources (documents and projects) beyond
that document. The 501 persons are grouped into 56 clusters of persons that all are
connected to each other, based on their co-occurrence in documents and projects
(see Fig. 3.6).

These clusters range in size from two up to 52 persons. Together these connected
persons span a network of clusters without a real centre: there is no single person
that is connected to all other persons. Instead, there are 28 persons that function as
hubs connecting the different clusters of persons. Similar to hub organisations these
persons either connect a wide range of other persons, or account for connecting a
small number of persons uniquely.

When their activity, number and uniqueness of their connections, and their cross-
citations are taken into account 31 persons emerge from the data as most influential
in the discourse on RRI (Table 3.4).
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Fig. 3.6 Persons connected to persons in 56 clusters (A—J and /-46)

Similarly, taking activity, number and type of connections, and cross-citations
into account 27 organisations emerge from the data as most influential in the dis-
course on RRI (Table 3.5).

The 31 key persons are affiliated to 22 different organisations. Of these organisa-
tions 13 also emerge from the data as one of the 27 key organisations. Again the EU
member-states, and especially the Netherlands and Germany emerge from the data
as most implicated host-countries of key organisations in the discourse.

3.3.3 Areas Implicated

The third guiding question addresses what areas of application are implicated by the
actors in the RRI discourse. In total 14 different areas emerge inductively from
analysis of the source material.> Of these, ICT, health, business, Nano, and Bio are
addressed most often across all types of actors, followed by climate/environment,

*Establishing (exact) borders between areas is notoriously hard if not impossible. To assure the
relevance of the current classification it was mapped onto the areas forwarded by the EU H2020
portal (ec.europe.eu/horizon2020/en/find-your-area. Accessed 7-12-2015). This showed that apart
from business, finance, genetics and engineering, which were not mentioned at all by the EU, the
areas found in this investigation map onto those on the portal.
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Table 3.4 Top 28 key persons in the RRI discourse (Based on activity, connections &
cross-citations)

Person Affiliated organisation
1 Bernd Stahl De Montfort University
2 Richard Owen University of Exeter
3 Phil Macnaghten Durham University
4 Jack Stilgoe UCL
5 Jeroen van den Hoven Delft University of Technology
6 Armin Grunwald Karlsruhe Institute of Technology
7 Michael Gorman University of Virginia
8 Doris Schroeder University of Central Lancashire
9 Marina Jirotka University of Oxford
10 Philippe Goujon University of Namur
11 Catherine Flick De Montfort University
12 Veikko Ikonen VTT
13 René von Schomberg European Commission
14 David H. Guston Arizona State University
15 Erik Fisher Arizona State University
16 Simone van der Burg Radboud University Nijmegen
17 Behnam Taebi Delft University of Technology
18 Benjamin Schrempf European Academy of Technology and Innovation
19 Christopher Coenen Karlsruhe Institute of Technology
20 Frank Kupper Free University Amsterdam
21 Ibo van de Poel Delft University of Technology
22 Michael Obach Fundacion TECNALIA Research & Innovation
23 Miltos Ladikas University of Central Lancashire
24 Neelke Doorn Delft University of Technology
25 Petra Ahrweiler EA European Academy
26 Sheena Laursen Experimentarium
27 Tsjalling Swierstra Maastricht University
28 Xavier Pavie University of Paris Ouest

emerging technologies, and country/region. Least addressed are energy, education,
finance, food, engineering, and genetics. Of the sources analysed 46% address one
area of application, 10% two, and 3% more than two. The majority of projects and
documents analysed either have no or one area of application. This means that most
sources are either focussed on RRI in general without a specific area of application,
or on one specific area of application such as ICT or Nano. In sources that implicate
multiple areas, most frequently these are combinations of the most addressed areas:
ICT with health, Nano with business, Nano with Bio, or Nano with health. Rather
than broadening the area of application, these combinations seem to further narrow
the area of application, thereby delimitating the discussion of RRI within a source.
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Table 3.5 Top 27 key organisations in the RRI discourse (Based on activity, connections &
cross-citations)

Organisation Country
1 Delft University of Technology NL
2 VU University Amsterdam NL
3 De Montfort University UK
4 Fraunhofer ISI GER
5 University of Padova IT
6 University of Oxford UK
7 VTT FIN
8 University of Twente NL
9 Lancaster University UK
10 University of Exeter UK
11 Tilburg University NL
12 University of Central Lancashire UK
13 University of Namur BE
14 Radboud University Nijmegen NL
15 Durham University GER
16 Arizona State University USA
17 Leiden University NL
18 Ciéncia Viva POR
19 Experimentarium DEN
20 UCL UK
21 University of Southern Denmark DEN
22 Valahia University Targoviste ROM
23 European Union/Commission EU
24 London School of Economics and Political Science UK
25 University of Szeged HUN
26 Karlsruhe Institute of Technology GER
27 Utrecht University NL

All 17 projects have at least one area of application that they address. Two
projects focus on more than four areas and therefore can be considered to having a
broad scope, while the other projects focus on one or two areas and therefore have
a more specific focus. The areas that receive most attention across projects are
health and ICT. Besides finance, food and genetics, which that are not being
addressed by projects, the other 12 areas are distributed evenly among the projects.

Of the 246 organisations, 146 address one or more areas of application. Of these,
only 14 organisations target more than one area. These organisations either have a
more specific focus than average when several areas are being addressed together in
the same source or a broader involvement in the discourse when these areas stem
from multiple sources. While all of the 14 areas that emerge from the investigation
are targeted by at least three organisations, the areas ICT, bio, education, country/
region, and health are targeted most frequently by organisations (see Table 3.6).
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Of 536 persons involved in the discourse, 332 are associated with one or more
areas of application of RRI. Again, the areas are evenly distributed among the per-
sons, except for food and engineering that are associated with persons less than
average, and health, Nano, Bio, and country/region and ICT that are implied more
often. When the frequency by which an individual is associated with an area of
application is considered as a measure of expertise, then ICT (6) and Nano (8) have
the greatest number of experts in the discourse followed by finance and climate.

The total number of organisations associated with an area relates to the num-
ber of persons with the same area by a ratio of two persons to one organisation on
average (see Table 3.6). Areas that receive most or least attention in the discourse
thus do so both in terms of the number of persons and organisations. With regards
to the relation between the number of documents and the number of persons,
there are a few exceptions to this fixed ratio, namely health, emerging technolo-
gies and finance. Health is less frequently discussed in documents in relation to
RRI than the total activity by actors in that area would predict, while emerging
technologies and finance have received more attention than the number of persons
and organisations would predict. A possible explanation for the divergence of
health is that this area has received its attention in projects rather than in publica-
tions. As for finance and emerging technologies, it seems to be the case that the
persons addressing these areas are more productive than the average person in the
discourse.

Overall the table shows that in the discourse RRI often times is being applied to,
or being discussed in relation to areas that are considered to be contested such as
Nano, Bio, ICT and genetics. However, some of the areas that have been addressed
less frequently by the discourse, such as energy, climate/environment and finance,
also have been the topic of public attention over the last few years, and therefore
must be considered societally relevant. For example, the area ‘finance’ has been the

Table 3.6 Total number of persons, organisations, projects, and documents per area of application

Area Persons Organisations Projects Documents
1 Health 122 52 4 17
2 Nano 71 39 2 27
3 Bio 68 36 1 16
4 ICT 64 36 4 17
5 Business 63 32 2 16
6 Country/region 44 25 2 8
7 Climate/ environment 24 21 2 7
8 Education 23 18 2 1
9 Energy 23 11 1 1
10 Emerging technologies 15 8 0 9
11 Finance 13 6 0 6
12 Genetics 11 4 0 2
13 Engineering 7 3 1 2
14 Food 5 3 0 3
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topic of debate related to the global credit crisis while energy, food and climate/
environment have had public attention related to global warming.

Both the areas of ICT and health, which receive much attention in the discourse,
have a strong tradition as a topic of (applied) ethics. Because ethics is considered to be
one of the main contributors to the concept of RRI (see, for example, Grunwald 2011
and Stahl et al. 2013), and is the most addressed feature in the discourse (see Table 3.8),
it comes as no surprise that these areas also have crossed over to the RRI discourse.

Besides in relation to a specific issue or technology, RRI also is being discussed in
relation to a particular discipline or geographic area. Business, for example, which
discusses RRI in relation to the market, such as what it means for entrepreneurship,
corporations or SMEs, is among the most frequently addressed areas. Likewise, the
area of engineering, rather than focussing on an issue or technology, discusses what
RRI means for this discipline. Finally, RRI is also being discussed in relation to spe-
cific areas or regions, for instance, Brazil or Northern Vietnam. The fact that RRI is
discussed in relation to a specific country or region not only shows that RRI gains
traction in different geographic areas and contexts (see Fig. 3.3), but also that RRI may
have different implications when it is implemented in different geographic contexts.

3.3.4 Terms of Addressing

The fourth guiding question discusses in what terms RRI is addressed by the actors
involved in the discourse. Overall RRI is framed and perceived by contributors to
the discourse in terms of 9 different requirements, 4 different issues and 8 different
means (see Table 3.7). Requirements represent demands to the R&I process to ren-
der it ‘responsible’. For example, ‘anticipation’ requires the R&I process to antici-
pate future (societal) consequences, while ‘engagement’ requires the engagement of
stakeholders such as the general public into the R&I process. Issues represent nor-
mative or societal concerns that could or should be addressed when implementing
RRI, for example, ‘gender’ or ‘privacy’. Means represent different ways to imple-
ment or support implementing RRI, such as ‘education’, ‘tool’ and ‘governance’.
Each type of framing is discussed below.

Of the requirements, ‘inclusion’, ‘engagement’, ‘anticipation’ and ‘participa-
tion’ are addressed most frequently across all source types. These requirements thus
come forward as most significant for rendering R&I processes responsible and
hence may be understood as core requirements. This is not surprising as these
aspects have been discussed as such by influential accounts of RRI, for instance, by
Owen et al. (2013), von Schomberg (2011) and Sutcliffe (2011). However, also
responsibility is regarded as a core concept in the theoretical discussions of RRI. Not
only is it a component of the term RRI itself, it moreover has been suggested that its
focus on responsibility is what distinguishes RRI from its predecessors (see Owen
et al. 2012; Stahl et al. 2013; Grunwald 2011). In terms of numbers of persons and
organisations addressing it, however, ‘responsibility’ does not receive as much
attention from the sources as its importance to RRI would suggest. Of the four
remaining requirements, ‘interdisciplinarity’ and ‘deliberation’ also emerge as sig-
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nificant although they do not appear part of the core requirements, while ‘capacity’
and ‘openness’ have only received relatively little attention by the discourse.

Issues that are in need of addressing by RRI are much less frequently discussed
among the sources than requirements. Topping the list, ‘sustainability’ for example,
which has been brought forward by different accounts on RRI as an important moti-
vation to engage with RRI (see Von Schomberg 2011; Sutcliffe 2011), only is
addressed by a small segment of the discourse (25 of the 536 person affiliated to 17
of 246 possible organisations). Discussion of RRI by the discourse thus tends to be
in generic terms rather than focussed at specific (types of) issues. Especially proj-
ects notably do not target any specific issues: except for two projects that address
‘sustainability’, no further issues have emerged in relation to any of the projects.
Least addressed is the issue ‘gender’. It is only addressed by one organisation, the
European commission, who, as is touched upon earlier, have included it as one of
the pillars of RRI. Thus far, however, it has not been picked up by any of the other
actors in the discourse. It might be of interest to investigate whether the male domi-
nance in the senior (research-) positions in the discourse (see Fig. 3.2 above) is a
factor in the neglecting of gender by the discourse.

Lastly, of the means to implement or support implementing RRI, ‘ethics’,
‘approach’ and ‘governance’ emerge as most significant. This is not unexpected as
RRI is being framed as a novel governance approach (see e.g. Fisher and Rip 2013;
Von Schomberg 2012), which incorporates existing approaches such Technology
Assessment (TA), Privacy by Design, and Socio-Technical Integration Research
(STIR) under its umbrella (see e.g. Grunwald 2011). What is more, ethics, as out-
lined above (Sect. 3.3.3) is considered to be one of the main contributors to RRI. This
significance of ethics to RRI is corroborated by its emergence as an independent
term in the analysis distinct from other approaches which have been grouped under
‘approach’. Also ‘Policy/regulation’ is frequently discussed by the discourse. This
can be accounted for by its kinship to RRI as governance, but also signals the impor-
tance of R&I policy as a driving force behind the discourse.

In comparison with the other means, ‘framework/ account/ model’ (7 projects),
‘tool’ (5) and ‘education’ (3) are, relative to overall the number of sources addressing
these terms, frequently addressed by projects. What these three terms have in com-
mon is that they represent means that are specifically geared towards supporting the
implementation of RRI. ‘Framework/account/model’,? for example, encompasses the
model of RRI offered by von Schomberg (2011), a European normative model for
RRI (ProGress-project) and a framework for RRI in ICT (FRRIICT-project), while
the term ‘tool” among others includes an observatory and a governance framework.

3Among ‘Methods and Features’ a distinction is made between ‘Approach’ and ‘Framework/
account/ model’. In the analysis the code ‘Approach’ is used to represents methods or theories that
are being discussed in the sources as a way to implement RRI, for instance, Technology Assessment
(TA), Privacy by Design, and Socio-Technical Integration Research (STIR). In contrast the code
‘Framework/ account/ model’ is applied where a description of RRI itself or (a set of) features/
dimensions of RRI is given by a source. For example, the definition of RRI offered by von
Schomberg (2011), a European normative model for RRI (ProGress-project) or a framework for
RRI in ICT (FRRICT-project).
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Fig. 3.7 Connections between terms of addressing RRI

So, compared to documents which predominantly discuss means of addressing
RRI in broader, theoretical terms such as approaches and governance, many projects
(also) have a more practical perspective on RRI providing hands-on support to
actors implementing RRI.

In almost all the sources included in the analysis, the different terms do not
appear by themselves but in concert with other terms. Fig. 3.7 is a graph that repre-
sents the different terms (edges), and the interconnections between them within the
discourse (edges). The size of the edge represents the number of sources addressing
the term (ranging from 5 to 61). The strength of the connection (the number of co-
occurrences across sources, ranging from 2 to 38) between terms is represented by
the width and opacity of edges.

Besides ‘capacity’ all terms are connected to one or more of the other terms. At
the bottom of the graph, the terms are represented that have the strongest connec-
tions to other terms. Most of these also are among the most frequently addressed
terms by the discourse (larger edge). Apart from with each other, based on the
strength of their connections, the most addressed terms in the discourse ‘ethics’,
‘approach’ and ‘governance’ are most frequently discussed together with ‘frame-
work/account/model’, ‘policy/regulation’, and ‘anticipation’.
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Table 3.8 Organisations Organisations Number of terms
connected to 3 or more terms

Delft University of Technology 9

University of Exeter 8

De Montfort University; European |7
Commission

Arizona State University

Durham University

Karlsruhe Institute of Technology

[SSREE- Y Bl

University of Twente; University
of Oxford

On average a member of the discourse focuses on one or two requirements,
means and/or issues. The exceptions to this are the most active persons in the dis-
course who address more than two terms in their perception or framing of RRI. Being
involved in multiple projects and/or authoring multiple documents, therefore, is a
predictor of the depth/breadth of the angle of the involvement of persons in RRI.

Organisations that are found to be most active in the discourse also have the most
diverse involvement with RRI in terms of features and methods. For example, Delft
University of Technology, De Montfort University and the Universities of Exeter,
Arizona and Durham stand out both in terms of activity and in being associated with
features and methods (see Table 3.8). Here, breadth is therefore linked to depth and
diversity.

3.4 Conclusion and Recommendations

To help to untangle the rapid expanding discourse a landscape study was undertaken
mapping the state of the discourse on RRI as it stood at the end of 2014. Based on
this study, 13 overarching characteristics of the discourse and related recommenda-
tions can be deduced:

Exponential Growth Since 2009

As of 2009, the number of persons has doubled every year, amounting to 526 per-
sons in 2014 affiliated with 246 different organisations and residing in 89 different
countries. Of these 168 persons are involved in the 18 projects on RRI that have
been undertaking since 2009. Moreover, 312 persons are (co-)authors of documents.
Starting in 2003, 16 reports, 75 academic journal articles, 83 book chapter in 6
edited volumes, and 2 monographs on RRI have been published.

Policy Push, Rather Than Market Pull

The majority of publications on RRI are academic papers rather than policy reports.
However, most of the policy documents (and the papers by Von Schomberg who is
EU policy officer) preceded the bulk of the academic work. Moreover, over 90% of
RRI activity took place in publicly funded institutions, the majority of which resided
within EU countries and countries that are known to fund RRI activities such as the
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Netherlands and the UK. This gives rise to the assumption that RRI not so much is
motivated by market-demand of R&I actors such as researcher and innovators, but
rather has been pushed by policy-makers.

Western Affair

With over 90% of the organisations involved coming from the US, Australia but
foremost Europe, RRI predominantly is a Western affair. Moreover, when regions in
third-world countries are implicated as an area of application this is done by actors
from first-world countries.

Conceptual Rather Than Practical

Despite calls for bridging of RRI theory and practice (Stilgoe et al. 2013; Stahl et al.
2013), RRI still is chiefly discussed conceptually in terms of frameworks and
approaches rather than practically in terms of tools and knowledge transfer. The
requirement to implement RRI, for example by researchers on the EU H2020 pro-
gramme, warrants more attention for addressing RRI in practical terms.

Activity Dispersed Although Dominated by a Core

While the majority of the organisations and persons active in the discourse are
implicated in only one or two sources, a core of 31 persons and 27 organisations
accounts for over 50% of all activity in terms of publications, project membership
and acting as hubs connecting the discourse. This core group dominates the dis-
course both in breadth, depth and diversity of terms used and areas of application.

Fragmentation Across Network, Cohesion Within Clusters

When interrelatedness of actors in the discourse is concerned, a two faced picture
emerges: on the one hand the discourse encompasses clusters of interconnected
actors (interconnected projects, organisations and persons), but on the other hand
not all of these clusters of actors are connected to the other clusters. Clusters may
consist of one to up to 50 actors, depending on the type of actor (there are only a
limited number of projects, so clusters of projects contain fewer actors than large
clusters of persons or organisations). As a result, the discourse displays cohesion
within clusters and across a number of connected clusters whilst at the same time, it
is fragmented, as there are clusters of actors that are not or only weakly connected.

Public, Non-profit Rather Than Business/Industry

Rather than involving them as a partner, business and industry are being addressed
by the discourse as areas of application. The Responsible-Industry project, for
example, addresses the application of RRI in industry but does not include industry
partners although three partners are non-profit organisations representing industry.
Developments since the landscape study took place, however, may help remedy this
imbalance. In a new call for proposals in spring 2016 the Dutch M VI programme,
for example, requires the involvement of industry partners in the research projects
(NWO 2016).

Three EU RRI Keys Widely Covered, three Underrepresented

Of the 17 terms used to address RRI that emerged from the analysis, the three EU
keys (Geoghegan-Quinn 2012) Ethics, Governance (and related terms Policy and
Regulation) and Engagement (and related term Inclusion) are most widely covered.
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At the same time the EU keys Education, Openness and especially Gender are
underrepresented by the discourse. With RRI being an overarching theme of the EU
research funding programme H2020 (European Commission 2013), further atten-
tion by the discourse for these three keys is recommended.

Gender Imbalance

Overall, 14% more men are involved in the discourse than women. However, while
the discourse is well balanced for the junior and mid-career levels, at the senior level
there is a male over-representation with a ratio of two to one. At this level, the dis-
course, therefore, does not live up to the EU RRI keys. Besides in EU documents,
gender is not being addressed by the discourse. It is worth investigating to what
extent the gender imbalance at the senior level offers a reason for this lack of
addressing.

Anticipation and Sustainability as Additional EU RRI Keys

Of the most addressed terms, Anticipation and Sustainability currently are not rec-
ognised by the EU as an RRI key. As they emerged from the analysis as being of
relevance it, therefore, is recommended these terms are considered as further keys.

Responsibility Underrepresented

The concept of responsibility is portrayed as a cornerstone of RRI, setting it apart
from its predecessors and connecting the myriad of approaches and theories under
the RRI umbrella (Stilgoe et al. 2013; Grunwald 2011). Although it did receive
attention by the discourse, this is not as much as would be expected based on the
most addressed terms such as ethics and governance. Further attention therefore is
recommended.

Contested Rather Than Societal Relevant Areas

Of the 14 areas RRI is being applied to, (ethically) contested areas such as ICT, Bio
and Nano are most implicated while other areas that have societal relevance based
on their public attention such as finance and climate remain relatively
underrepresented.

Diversification Needed

When the areas of application are compared to those suggested to be funded by the
EU under the H2020 programme (see European Commission n.d.), some areas
emerge as currently underrepresented such as Food and Energy, or are not being
addressed at all such as Transport and Space. Since this study was undertaken, how-
ever, some of the less addressed areas already are being picked up. Food, for exam-
ple, is the main area of application in a study undertaken by Wageningen University
(Bruijnis et al. 2015).

The landscape study provides access to the discourse by presenting a compre-
hensive overview of the different experts and sources that are currently available in
the discourse. Moreover, the analysis shows which actors act as hubs in the different
(thematic/regional) segments that together make up the discourse. Their position
and connections within the discourse make these hubs well equipped for unlocking
segments of the discourse to (new) actors joining it as well as to others interested in
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RRI. Furthermore, the study hints towards future directions of the discourse that are
relevant to both policy-makers and RRI researchers. Well-represented areas and
terms of addressing may be interpreted as important and therefore in need of further
attention, while underrepresented areas represent opportunities for further research
or justify further policy attention.
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Appendix I: Coding Rules Used for Deductive Thematic
Coding

Related questions | Code Coding rules

(1) & (2) Organisation | Institutes involved in projects as mentioned on project
websites.
Institutes that funded a project for example the EU or
EPSRC.

Institutes authors of book chapters, journal papers, reports
or policy documents are affiliated with.

Overall institute is coded, not the underlying centre or
department.

If in one source multiple institutes are associated with a
person only the main affiliation of that person is coded.

(1) & (2) Person Authors of book chapters, books, journal papers, reports,
or policy documents.

Project members as mentioned on project websites.

If project members are not mentioned on a project website,
other available documents such as deliverables are
included and investigated as a source in the data.

‘When a person is deceased he or she is excluded from the
codes, for example, Prof. Herbert Gottweis.

Members of Advisory Boards of projects are not coded as
these persons are not actively working on the project
themselves.

(1) & (2) Project When the content of the source is about a project, for
example the sources representing the websites of projects
or journal papers that stem from a project.

3) Area of Technology or field implicated in the paper, for example,
Application | ‘financial innovation’ or ‘geo engineering’.

“http://www.great-project.eu/
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Related questions | Code Coding rules

“) Term When a certain requirement to the R&I process to render it
‘responsible’ is discussed in a source, for example,
‘anticipation’ and ‘engagement’

When certain issues that could or should be addressed
when implementing RRI is discussed in a source, for
example, ‘gender’ and ‘privacy’.

When a certain means to implement or support
implementing of RRI is discussed in a source for example,
‘education’ and ‘governance’.
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Chapter 4

““Response-able Practices” or “New
Bureaucracies of Virtue”: The Challenges
of Making RRI Work in Academic
Environments

Ulrike Felt

Abstract In recent years, “Responsible Research and Innovation” (RRI) has
become a new buzzword at the core of European science policy discourses and
beyond. Using a narrative approach, this paper aims to explore how academic
researchers can potentially make sense of RRI and turn it into an academic core
value. Narratives on research and its relation to society drawn from different sources
in the Austrian context will be used to reflect on how they contribute to creating
shared meaning, participate in the constitution of a broader sense of direction and
valuation, and enable or constrain researchers’ actions. Using epistemic living
spaces and narrative infrastructures as key-sensitizing concepts, the paper identifies
and elaborates on three main narrative clusters that collectively frame the ways in
which researchers can make sense of their work and engage with questions of
RRI. In conclusion, this allows identifying the potential resistances RRI might
encounter, the research still to be done in order to understand the dynamics at work
and the work needed to support developing the concept’s full potential.

4.1 Introduction

In recent years, “Responsible Research and Innovation” (RRI) has become a new
buzzword at the core of European science policy discourses and beyond (de Saille
2015). The emergence of RRI can be seen as aligned with a wider trend according
to which “the ideal of value-free curiosity-driven science”—although this concept
is evidently a myth—"has been replaced by science responding to societal con-
cerns” (Bos et al. 2014, 151). It is an expression of a situation in which a powerful
role is attributed to innovation in terms of ensuring economic growth and well-being,
with increasing demands placed on research to address specific societal needs.
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Talk of a “new renaissance”, in which Europe would build and be built on a new
social contract fostering “shared responsibility between science, policy and soci-
ety”, would be another element supporting our observation of a shift (ERAB 2009).
This way of positioning science and innovation in society promises to ensure both
“socially beneficial action as well as freedom of thought” (ERAB 2009, 7), but it
does not address how both could be achieved in one and the same move. Part and
parcel of this rethinking exercise is a deeply rooted concern of policy-makers
regarding a missing “innovation-friendly climate”, expressed through the voicing of
regular complaints about the absence of a continued and, if possible, unconditioned
public support for research and innovation. This move in focus towards broader
societal needs, values and challenges can also be traced—with different degrees of
normativity—to their being embedded in new funding lines in a number of national
contexts (e.g. Felt et al. 2016; Stilgoe and Guston 2017). We thus encounter novel
ways of framing legitimate research, e.g., proposing or even prescribing tighter col-
laborations of scientists with researchers in social sciences and humanities or with
societal actors engaged in the respective problem zone for which researchers attempt
to develop solutions. Under the label of RRI (and similar denominations), we thus
witness what Ribeiro et al. (2017, 81) describe as “concerted experimentation in
many academic circles” with new forms of interventions into processes creating
knowledge and innovations. Under the label of RRI we witness how resources and
spaces could be mobilised for this new way of approaching research—despite vary-
ing to a large degree across different national and institutional contexts.

By definition, a buzzword is but “a word or phrase used by members of some
in-group, having little or imprecise meaning but sounding impressive to outsiders”.!
Recently, Bensaude-Vincent (2014) convincingly argued how, for example, the term
“public engagement with science” has become a buzzword and gained power
exactly because it represents a positive value while remaining somewhat vaguely
defined. In that way, it retains great interpretative flexibility while managing to suc-
cessfully convey a shared and largely uncontested matter of concern. A buzzword is
thus capable of assembling diverse sets of actors around it and of developing the
power to set normative goals. We can thus interpret the implementation and spread-
ing of RRI as an effort toward “steering with big words” (Bos et al. 2014).

“Responsible research and innovation” indeed fulfils all of the specifications of
being a buzzword. It has been presented as the new governance model for research
and innovation, “placed at the centre of the Europe 2020 strategy”.? According to
dominant EC discourse, RRI is—or promises to be—an all-embracing approach
that simultaneously promotes excellent science, a competitive economy, and soci-
etal progress without compromising sustainability, ethical acceptability, and soci-
etal desirability in regard to research and innovation. RRI therefore stands for the

Thttp://www.collinsdictionary.com/dictionary/american/buzzword

2Regulation (EU) No. 1291/2013 of the European Parliament and the Council of 11 December
2013 Establishing Horizon 2020—the framework programme for research and innovation (2014—
2020)—of 20 Dec. 2013, Official Journal of European Union, L347/104, http://ec.europa.eu/
research/participants/data/ref/h2020/legal_basis/fp/h2020-eu-establact_en.pdf
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idea that science and technological development should be conducted responsibly,
which is, in principle, an uncontested and incontestable ideal. Indeed, discussions of
responsibility of/in science have persisted for a number of decades; it is therefore
both a long-standing concern and a concept that has always needed adaptation to
new situations in which technoscientific and societal developments become entan-
gled. Furthermore, RRI responds to a shared matter of concern: to find adequate
new ways of creating a mutually supportive co-development of techno-science and
society in democratic societies. RRI thus seems to function as a ‘moral glue’ that
holds the abovementioned disjunct promises—economic, societal and scientific
benefits—together, allowing the wider sociotechnical imaginary (Jasanoff and Kim
2015) of a European innovation society to fully unfold. It is this basic agreement of
a wide set of different actors on the ideal captured by RRI that also explains the
proliferation of narratives and initiatives around it.

The very idea of opening up research and innovation to a broader range of soci-
etal actors and values, also expressed through the idea of pluralising expertise,
appears promising; however, if taken seriously, it would demand a radical rethinking
of some of the very practices and values that are deeply entrenched in contemporary
research cultures. This chapter aims to reflect on these issues by asking the question,
“How can researchers potentially make sense of RRI and turn it into an academic
core value in a research world that focused on rather narrowly defined ideals of
excellence and relevance?” The question will be explored taking a narrative
approach, in particular investigating dominant forms of narratives on academic
research and its relation to society as these are key to RRI-related sense-making
practices. Narratives are not only seen as a way of sharing meaning in practice, but
also as participating in the constitution of a broader sense of direction, value and
purpose of academic work, in the reconfiguring of individual and institutional
identities, and in the enabling and constraining of researchers’ actions. This, in turn,
will allow identifying potential problems and hurdles to be overcome if we want to
successfully make RRI a core value in research. Empirically I will draw on a broad
set of materials—interviews with researchers and policy makers, policy documents,
focus groups with researchers, participant observations mainly in the Austrian
context—collected in the framework of five major research projects. While these
projects did not explicitly addressed the question of RRI, they all investigated in
great detail the changing lives in contemporary research in different fields, the
shifting practices in attributing value to different parts of academic work as well as
the new relations researchers are supposed to develop with societal actors.® Building

3My gratitude goes to the many researchers who took the time to participate in interviews and
discussion groups in the following projects conducted between 2004 and 2014: “Let’s talk about
GOLD. Analysing the interactions between genome research(ers) and the public as a learning
process”, funded by GEN-AU as an ELSA project; “Knowing — Knowledge, Institutions and
Gender. An East-West Comparative Study”, funded by the European Commission, FP6. “Living
Changes in the Life Sciences. Tracing the Ethical and Social within Scientific Practice and Work
Culture”, funded by GEN-AU as an ELSA project. “Making Futures Present. The Coproduction of
Nano and Society in the Austrian Context, funded by FWF”. “Transdisciplinarity as culture and
practice”, funded by BMWFEFW under the programme provision.
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on experiences from these projects will allow pointing to both potential problem
zones which could hinder making RRI a core value in academic research as well as
areas where more research on RRI in practice would be needed.

In what follows, I will set the stage by briefly reflecting on the current efforts to
define RRI and the potential it might hold. I will then argue my approach to the
question of RRI in academic practice and present the key-sensitising concepts—
epistemic living spaces and narrative infrastructures—that guide my analysis.
Building on this, I will elaborate on the different clusters of key narratives that
frame the ways in which researchers (can) make sense of their work and engage
with questions of RRI. The potential effects of the co-presence of these narratives
will then be a further perspective addressed. This will, in conclusion, allow identify-
ing the potential resistances RRI might encounter and explicate the work that needs
to be done to support developing the full potential the concept of RRI might possess
for rearticulating the relation of science and society.

4.2 Hope and Promise: Efforts to Define RRI

RRI as a new concept must be understood as a further step in a long history of policy
debates on the ways in which science, technology and society should engage with
each other (Stilgoe and Guston 2017). Questions of how we should govern novel
research and technological developments, how participation can help shape research
agendas in a way that responds better to societal needs and concerns, and how
broader societal values could be integrated into research and innovation processes
have indeed long been on the agenda. Debates on ethical, legal and social aspects of
research (ELSA) (e.g. Zwart et al. 2014), various forms of technology assessment
(e.g. Guston and Sarewitz 2002), mid-stream modulation (e.g. Fisher et al. 2006),
enhanced ethical integration in laboratories (e.g. van der Burg and Swierstra 2013)
and the need to open up policy processes to other types of expertise (e.g. Stirling
2008) are but a few examples of the long ongoing debates. While these activities
were all meant to realize the spirit of engaging research and society, we simultane-
ously witness a constant concern that “an effective program for influencing [...]
policy could easily be sacrificed in favor of a sham program that merely gives the
impression of doing so” (Fisher 2005, 322).

Thus, well before RRI gained prominence as a concept through the most recent
EU research framework program, Horizon 2020, we can identify numerous efforts
on the European level to open up research to societal actors and values. RRI is there-
fore considered a further effort to rethink the complex relationship between techno-
scientific and societal developments carrying important promises and hopes: it is
tied to the strong idea that through a successful integration of research and innova-
tions with societal needs and values, we can ultimately support the creation of more
adequate responses to the “grand challenges” of our time and thus demonstrate the
utility of research and innovation for societal development.
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In the early phase of discussions around RRI, we witness diverse efforts to find a
basic definition of the new label and to clarify the foundational principles. The aim
was to leave the notion sufficiently vague to allow broad adherence while making it
sufficiently concrete to turn it into a reasonably well-functioning device for policy-
making and research practice. RRI should allow both avoiding unintended conse-
quences before the development and implementation of innovations as well as
moving issues of governance away from “reactive forms [...] to proactive forms”
(Ribeiro et al. 2017, 89). In an early move, we find rather broad definitions of RRI
as being “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 societal desirability of the innovation process and its marketable
products (in order to allow a proper embedding of scientific and technological
advances in our society)” (von Schomberg 2011, 9). Key notions here are accept-
ability, desirability and proper societal embedding, which should all be cared for in
the process of innovation and not once the ready-made innovation enters society. In
a later writing, von Schomberg (2013, 54) specifies that this means that we should
not leave choices solely to the market mechanism, as is often proposed, but should
instead deliberate much more carefully on “the normative dimension of what counts
as an ‘improvement’”. This is a highly relevant specification as it calls for shifting
our attention from the value of innovations (mostly meant in terms of market value)
to the values in innovations. The latter means posing the question of whose values
and concerns are considered when developing knowledge and innovations and call-
ing for a more careful deliberation of the direction, scale and speed of innovations
(Felt et al. 2007).

This is explicitly addressed by Owen et al. (2013, 29), who clearly argue that
RRI should support explicitly “looking to those prospective, forward-looking
dimensions of responsibility, (notably care and responsiveness) which allow con-
sideration of purposes and accommodate uncertainty, a defining feature of innova-
tion”. This is in line with earlier voices stressing how much the direction of
innovation trajectories matter and asking “whose visions of the future should drive
the direction of progress” (Felt et al. 2007, 35). Posing similar argumentations,
Stilgoe et al. (2013, 1570) identify four dimensions that should characterise RRI-
related engagements, i.e., “anticipation, reflexivity, inclusion and responsiveness,’
which should be fostered in research and innovation systems. Together, these
dimensions should successfully “provide a framework for raising, discussing and
responding” to the key questions with which any sociotechnical development of
contemporary societies is confronted.

In regard to realising RRI in research practice, we can frequently identify a com-
bination of the following demands: research should (1) engage with a diverse set of
societal actors and build new relations with society in order to address uncertainties
and potentially unintended consequences; (2) create spaces for addressing divergent
values relevant to both research and society and thus implement from within the
research and innovation systems processes of collective care; and (3) foster inter-
and transdisciplinary collaboration to be able to deal with the complexities of soci-
etal challenges. The third point was explicated in a report of an expert group
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exploring the options for strengthening RRI (EC 2013), stressing that “more inter-
and trans-disciplinary research should nurture greater innovation and creativity, and
make it more likely that research and innovation are directly targeted at solving
societal challenges”.

It is safe to say that the emerging research field around the notion of RRI has so
far strongly focused on issues of the responsible governance of technological devel-
opment and design.* Less attention has been given to mapping the many meanings
of responsibility in research (Glerup and Horst 2014) and to better understanding
the “subterranean dimensions of RRI” (Ribeiro et al. 2017, 82). A recent ESF policy
briefing indicates that academic practices, routines and (e)valuation schemes in
place could potentially limit the full implementation of RRI (Felt et al. 2013).
Therefore, this paper aims to offer a reflective inroad to address these less present
concerns and to reflect on the boundary conditions needed in order to make space
for RRI in academic research practice.

4.3 RRIin Academic Practice: Conceptual Reflections

While it is highly relevant to develop a better conceptual grasp of what RRI should
mean and to develop programmes to foster it, it seems essential first to better under-
stand how individual researchers or research groups can navigate and cope with the
complex realities of contemporary research environments and the new demands that
are expressed through RRI. Doing so requires reflecting on the “responsibility con-
ditions” researchers find and how they open up or close down engagement with RRI
related issues. A more person-centred approach seems suited to address this per-
spective. In a study of contemporary knowledge cultures in academia, the concept
of “epistemic living spaces” has been developed, drawing attention to researchers’
individual or collective perceptions of “the multi-dimensional structures—sym-
bolic, social, intellectual, temporal and material—which mould, guide and delimit
in more or less subtle ways researchers’ (inter)actions, what they aim to know, the
degrees of agency they have and how they can produce knowledge” (Felt 2009, 19).
This concept directs our focus to the room for manoeuvring researchers perceive
that they have in performing research, following their ideas and reflecting on them,
arranging the private and the professional realms and engaging with societal
issues—all aspects that researchers often implicitly equate with their quality of life
in research. At the same time, the concept also underlines the fact that researchers
are not passive subjects who inevitably submit to structural change and shifts in
values; rather, they aim to express their agency through the diverse kinds of work—
e.g., actions they take, resistances they express, alternative stories they tell— they
invest in shaping their epistemic living spaces from within in ways to make them
worth inhabiting. The exact form of an epistemic living space surely differs

“For a more complete overview on the dimensions and definitions of RRI see Burget et al. (2017)
and Ribeiro et al. (2017).
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according to the moment in a researcher’s career, the investment a researcher can
make in resisting certain pressures or selectively embracing some changes, the epis-
temic subfield in which s/he is working, the institutional infrastructure and its elas-
ticity, institutional and leadership cultures and more formal and informal networks
the researcher can entertain in the work environment and beyond.

The concept of epistemic living spaces also raises our attention regarding the
ways in which narratives matter as sense-making devices (Czarniawska 1998) —
making sense of narratives circulating and developing narratives to make sense of
one’s own life in research. It sensitises us to how societal imaginaries as well as
shifting institutional and policy framings are experienced by individual researchers
and how these factors potentially affect their practices. Narratives have been found
to be particularly important resources for sense-making when having to address
uncertain, novel or unusual developments. They become the social coordinates
which allow orientation in shifting environments. Looking at how researchers’
room for manoeuvring is shaped in and through narratives and how researchers can
thus potentially accommodate RRI perspectives in their work is thus at the core of
this chapter. Narratives are therefor never mere stories, but important resources for
analysts to understand change beyond formal structural shifts.

In investigating researchers’ epistemic living spaces, I draw particular attention
to different types of narratives, how they are produced, structured, circulated and
taken up, what resources are used to build them and what meanings of research and
responsibility and researchers’ role in all this are articulated. This draws the ana-
lyst’s attention to the fact that space (epistemic living space, in our case) never
simply is given and forms the setting for the stories researchers tell but, more impor-
tantly, that “the production of space” can be observed “through the act of narration”
(Donald 1997:183). In that sense, I understand narratives as windows to the social,
epistemic, political, symbolic and many other facets of life in research, and it
appears essential to reflect on the different plots that are developed to bring ele-
ments in meaningful wholes and make sense (Czarniawska 2004). Thus, it is essen-
tial to observe how diverse actors make use of characteristic, shared accounts that
express wider imaginations about research and its relation to society, which values
matter, how research and innovation (should) work, and the place and agency actors
have in both. Following the acts of narrating research is thus, arguably, the closest
that we can get to researchers’ experiences under contemporary conditions. The
many conversations (formal, such as interviews, or informal, such as over coffee)
with researchers on which this paper is built are such moments where storytelling
happens. So are policy reports and other moments when constructing coherent sto-
rylines it at stake. Narratives thus are seen as “reflect[ing] prevailing institutional
structures, express[ing] values and reinforce[ing] collective aspirations” (Felt et al.
2007, 73). In the world of research and innovation, narratives “tacitly define the
horizons of possible and acceptable action, project and impose classifications”,
define values and norms that guide us, “distinguish between relevant issues from
non-issues, and central actors from non-actors” (Felt et al. 2007, 73).

These narratives constructed by academic researchers and policy makers, how-
ever, should not be considered a simple collection of different stories; rather, they
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should be viewed as contributing to and simultaneously being nourished and stabi-
lised by a wider narrative infrastructure around issues of academic research and
innovation and its relation to society.’ A narrative infrastructure is—in the context
of this chapter—a network of temporally stabilised narratives through which mean-
ings and values of academic knowledge/work and its relation to society can be artic-
ulated, circulated and exchanged across space and time. Such infrastructures also
contain diverse sets of actors who create, adapt, multiply, support and entangle such
dominant narratives. As argued below, these narratives can take different forms,
including assessments, reconfigurations of past developments, future-oriented
accounts voicing promises and improvements but also potential threats, and moral
reflections of what is good science and innovation and how a good researcher should
be. They also encode the hopes and expectations of individuals and institutions and
thus become “the vehicles whereby [these hopes and expectations] are transmitted
and made emotionally real” (Larkin 2013, 333). Finally, they can be more or less
formal accounts—some being strategic and others being more procedural—all of
them addressing specific audiences, such as members of a scientific community,
diverse policy makers or different publics.

Such a narrative infrastructure not only enables and constrains possible (alterna-
tive) narratives but simultaneously participates in the definition of relevant actors
and potential relations between them as well as of forms of agency. In that sense, it
reflects and performs the material and social settings in which responsible research
and innovation can occur. However, narrative infrastructures are always evolving,
reconfiguring in ever-new constellations. They perform specific temporalities, iden-
tify preferred directions of development, and point at specific vulnerabilities.
Narrative infrastructures thus undergird any major subsystem of modern societies—
in the case of this chapter, the research and innovation system that should embrace
RRI—to form the ambient discursive environment (Larkin 2013; Felt 2016).

Narrative infrastructures are therefore not a mere accumulation of stories and of
human actors developing, exchanging and integrating them. They manage to create
coherence, although many different actors and institutions are involved, and no
single lead agent can be identified. In that sense, we should understand the narrative
infrastructures in which RRI stories are embedded and simultaneously change as a
form “tacit governance” (Felt and Fochler 2010) of research and innovation. This
means that I see narrative infrastructures as part of a strongly mediated and less vis-
ible form of steering. Looking at the work narratives of RRI do and how they relate
to other dominant narratives on research and innovation will offer us insights into
the ways such interventions in the research system will intersect with “the respec-
tive practices, traditions, ideals and experiences that already exist in the respective
research fields and institutions” and will (have to) find arrangements. This will
make us aware of the potential fault lines and ruptures the introduction of RRI might
create, leading to a rejection of or distancing from reflecting on responsibility, but
also of the new spaces of possibility and negotiation where the changing relations of

>This notion was first used by Deuten and Rip (2000) to study design processes in an
organisation.
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research and society can find consideration and engagement in academic practice
(Felt and Fochler 2010).

4.4 Narrative Infrastructures and How They Participate
in Shaping Epistemic Living Spaces

What are the dominant clusters of narratives that collectively form the contempo-
rary narrative infrastructures in the area of academic research and innovation? How
do they participate in the shaping of researchers’ epistemic living spaces and,
through this, create conditions that are favourable or not to actively engage with
issues of responsibility in research and innovation? In what follows, I argue that
when contemporary researchers want to express their understanding of their epis-
temic living space and the space of RRI in it, they must relate to broader societal
narratives on research and innovation, what is expected from science and what soci-
ety values about research and innovation. This is visible through accounts in diverse
media but also in the public and private environments in which researchers interact
with members of society. The media is a dominant player here in defining what is a
narrative of public interest and in making assessments about what is considered
interesting and relevant research. Simultaneously, we can also trace wider policy
narratives (often also repeated by the media), such as that on “the public” poten-
tially not being sufficiently supportive of science or even technophobe, the com-
plaint that universities often act as though they can remain in their famous ivory
tower (i.e., disconnected from society) or the need to compete and produce innova-
tions faster than ever before to avoid losing the place in the global economic race.

Although these are important elements in the narrative infrastructure of contem-
porary research and innovation, in what follows, I focus on those parts of the narra-
tive infrastructure that are most prominently and explicitly visible within academic
research institutions. I identify three intersecting narrative clusters (see Fig. 4.1)
traceable in researchers’ interviews as well as in policy discourses on different lev-
els within and outside academic research institutions. They concretely address aca-
demic research, its organisation and the expectations of researchers, thus
participating in shaping epistemic living spaces. It is this interaction between these
different narratives, the arrangements they can form or the paradoxes and contradic-
tions they create that matter. Together, they (often implicitly) create room for con-
sidering responsibility in research and of researchers in contemporary research—in
short, they play an essential part in forming what I call the responsibility conditions
of contemporary academic research.

The first cluster of narratives on contemporary research revolves around the sub-
stantial reorganisations in the research system—often subsumed under the label of
new public management (NPM). This reorganisation of research is expected to
increase output and efficiency and support the expectation of ever-faster innovation.
It comes along with significant shifts in the “orders of worth” (Stark 2009) that
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Fig. 4.1 Narrative infrastructure participating in the shaping of epistemic living spaces of
researchers

guide academic work and the choices researchers make within it (e.g. Fochler et al.
2016). Auditing and ranking structures have been put in place to measure the scien-
tific output and other features that are expected to allow a (constant) comparative
assessment of people and institutions (Strathern 2000; Shore 2008). Thus, within
institutions, increasingly, only those academic activities count that can be counted,
whereas others are attributed less importance, need more work to make them visible
or are even neglected. These seemingly objective forms of measurement have been
shown to have significant governance effects on the practices of institutions and
individuals (Espeland and Sauder 2007), particularly when they come hand in hand
with a growing discourse on efficiency and productivity. Indeed, well-entrenched
audit cultures are powerful in defining what constitutes legitimate and worthwhile
inquiries (Shore and Wright 2015), and once researchers internalise auditing criteria
and adapt their behaviour to “game” specific aspects of the system, they start to
engage in self-auditing processes along these criteria. Evaluations, the criteria they
make explicit and the narratives that gravitate around them, can therefore be seen as
a form of assisted sense-making (Dahler-Larsen 2011). This does not mean that
researchers cannot resist such imposed orders of worth, but it needs work, consider-
able emotional investment and certain forms of risk taking—all elements not equally
affordable to everyone in the system.

This is part and parcel of a deep restructuring of the temporal logics guiding
academic lives and epistemic work. An explicit sign of this change is a growing
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“projectification” which has grasped many areas of our lives. For academic research
this means that it is predominantly conducted through third-party-funded projects.
Shorter work contracts in the early phases of academic life become typical as
research time is becoming something to be bought and sold (Ylijoki 2015). This
also participates in the restructuring of academic timescapes, thus changing the
rhythms of work and multiplying the demands on clarifying the relations between
diverse outputs and time spent on them (Garforth and Cervinkova 2009; Felt 2016;
Gibbs et al. 2015). Within a projectified academic world, we observe the spreading
of the language of work packages, deliverables, roadmaps and person months. This
allows the turning of time into an essential commodity in the research system, and
the question of who owns whose time and can spend it on specific tasks is moving
onto the agenda. Young researchers in particular are thus requested, more than ever
before, to invest considerable energy to build a coherent academic life out of the
temporally fragmented elements, both epistemic and social.

With denser accountability regimes, the idea of control and planning enters the
scene. The future and how to ensure it come to play an ever-larger role, and working
towards a specific future is to be staged as a key element in academic work. Here,
we clearly see signs of what Appadurai (2013, 223-224) has aptly labelled trajecto-
rism, i.e., “a deeper epistemological and ontological habit, which always assumes
that there is a cumulative journey from here to there, more exactly from now to then,
in human affairs [...]. Trajectorism is the idea that time’s arrow inevitably has a
telos, and in that telos are to be found all the significant patterns of change, process
and history”. Planning and working towards a future is then also tied to the ideal that
we need to focus on a specific direction and that researchers—earlier in the knowl-
edge generation cycle than ever before—are asked to reflect on the relevance of
their research and on potential applications.

NPM logics, the re-timing of research and a growing obsession with controlling
the future thus collectively lead to a call for an intensification of auditable work and
for researchers to become more of academic entrepreneurs (Shapin 2008) who are
capable of navigating the complex funding and career landscape and behaving in
accordance with the logic of academic capitalism (Fochler 2016).

The second cluster of narratives is related to a growing demand for researchers
to perform what I summarise under the label of “reflexive work™ (see the precursors
of RRI mentioned above). Over the past two decades, researchers have, more than
ever before, been expected to engage in reflection on ethical, social and legal issues
related to their research (see the ELSA/ELSI programmes put in place in Europe
and the US to accompany research, particularly in the life sciences but also in other
domains; see Hilgartner et al. (2017)), which should go well beyond questions of
obtaining ethical clearance for research. Increasingly, the topics of fraud and trans-
gressions of good scientific practice have moved up on the agenda, leading to a
stronger regulatory network and to the expectation that researchers more explicitly
address the different issues related to what it means to conduct good research.
Furthermore, researchers are expected to develop their capacities to reflect on the
potential future impact of their work, i.e., to anticipate potential problems and
address them proactively. Finally, integrating, engaging or at least communicating
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with diverse societal actors relevant to problems to be solved has been a gradually
growing duty of researchers (see for example Felt et al. 2013). In short, these
demands that have appeared over the past two decades and have been translated into
diverse programmes on the European level and in national settings cover much of
what is now subsumed under the label of RRI. This shift is closely related to univer-
sities’ and policy makers’ increasing concerns about the societal support for research
and thus has gained considerably importance over the past two decades.

Thus, the figure of researchers is being reimagined; they are increasingly con-
ceptualised in a framework, Macfarlane (2007) aptly labelled “academic citizen-
ship.” This means that researchers are no longer solely expected to focus only on
doing research and teaching but should also care for the infrastructure that supports
academic life, fulfil their civic mission, care about service to communities, engage
with citizens in diverse formats and much more. In some higher education institu-
tions, this has been introduced under the label of academic citizenship or as the third
mission and has, in some places, been used as additional criteria in hiring. Yet, as
Macfarlane also points out, status is related to “the extent to which the activity is
regarded as ‘scholarly’, whether the activity is internal or external to the university
and the degree to which the activity is ‘visible’ to colleagues and rewarded in
performance-related terms” (Macfarlane 2007, 264). Service to society is in that
sense often seen as external to the core activities and therefore less valued, and, as
studies have shown, is unequally distributed, with female researchers often taking a
larger share of this type of care and articulation work (Kerr and Lorenz-Meyer
2009). The degrees to which researchers are committed to activities which would
fall under the label of RRI, therefore will reflect “the micro politics of life within
modern universities” (Macfarlane 2007, 267).

Although these two narrative clusters, which call for auditable and reflexive
work respectively, obviously stand in tension and place different types of demands
on researchers, they both must be seen on the backdrop of a third cluster of narra-
tives that strongly refer to past conditions of research. These narratives contain
reflections on past academic rituals, the values and valuation practices that have
supposedly guided research successfully over long periods, myths about how good
research should work as a knowledge-producing enterprise, what conditions cre-
ativity needs and what makes a good researcher. Researchers narrate a past where
they were freer to choose the topics they found interesting and follow their intuition,
where less time was spent on counting formal outputs and on “selling” their find-
ings, when there was less time pressure and when academic careers were still attrac-
tive. What we can observe through the re-performance of these narratives is the
continuous work that goes into what Hobsbawn and Ranger (1983, 1) call the
“invention of tradition”, an effort to create “continuity with a suitable historic past”.
This produces some feeling of stability in an environment that is geared towards
innovation and fast change. Indeed, the sharing of academic myths never serves to
solely “refer to an event alleged to have taken place long ago” but, above all, allows
one to establish a specific pattern or habit as timeless, thus holding validity for the
past, present and future (Lévi-Strauss 1963, 209). Supported by specific memory
practices, these narratives on a “golden past” play an important role in positioning
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the work of researchers. They become explicitly visible in backward-looking reflec-
tions, which Ylijoki (2005) aptly labels “academic nostalgia”. She argues that this
nostalgia should be understood as a sign of “current tensions and dilemmas in work™
and researchers’ efforts to find a balance between emerging entrepreneurial values
and the norms and morals associated with traditional academic self-understanding.

4.5 Articulating the Three Narrative Clusters

As the quality of researchers’ epistemic living spaces is tightly related to how
researchers see themselves capable of carving out a space that is institutionally
acceptable and sufficiently meaningful for them to develop their projects but also
realise their aspirations, we need to better understand how they position themselves
in the narrative infrastructures just described. What does the coexistence of these
different narrative clusters mean for a successful implementation of RRI as the core
value in academic environments? How do they articulate and thus form part of what
I call the responsibility conditions? What agency do researchers have, and how
much work do they have to do in developing their own sense-making narratives at
the intersection of these three narrative clusters?

Approaching these questions, let us first look at the relation of the third cluster of
narratives to the two others. To start with, it is important to realise that the narrative
cluster revolving around ideals of new public management and the one related to
increased reflexivity, in one way or another, distance themselves from and usually
implicitly and explicitly critique past academic ways of functioning. They construct
an academic past as insufficiently responsive to societal demands and concerns and
not fully subscribing to the ideal of accountability, excellence, efficiency and atten-
tiveness to societal values and concerns. Thus, academic pasts—so the narratives
go—seemingly fostered neither academic entrepreneurship nor academic citizen-
ship sufficiently. This construction of a deficient past enables individuals to perform
a present that would be better adapted to realise the future imaginaries of progress
through innovation.

However, also the reverse valuation can be traced in the narratives of those
researchers who see currently changing research environments in contradiction with
the classical academic norms and values. Embracing past academic traditions as a
leading value often means voicing objection and resistance to what is labelled as the
neoliberal reconfiguration of research under the name of new public management.
This means critiquing the narrow vision of “counting only what can be counted”
and seeing research at risk of narrowing too much towards strategic goals. However,
these golden past narratives interestingly also—although to a lesser degree—object
to an all-too-enthusiastic opening towards societal values and concerns. They would
much rather like to see science advancing along its own logic, referring to past suc-
cesses that were ensured by keeping science at a reasonable distance from society.
In the long term, the argument would go, science has always proven to quasi-
automatically create benefits for society that are not necessarily easily accountable
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in the short term. Therefore, the cluster of traditional narratives would neither
clearly support those that try to strongly foster reflexive work.

Finally, it is essential to reflect on the relation between the narrative clusters that
focus on auditable work and reflexive work. Although there is broad agreement that
researchers’ adoption of the role of academic citizens is key for the place of the
university in contemporary societies, numerous analysts have noted that “the drive
to make higher education more ‘efficient’ through a more ‘performative’ reward
structure and the casualisation of academic labour is undermining academic citizen-
ship” (Macfarlane 2007, 271). This also means, so his argument continues, that the
current academic system “rewards an individual rather than collective ethic,” which
in turn might hinder the putting in place of RRI as a shared value system. What hap-
pens when reflexive work, and thus RRI, is to be performed under the auspices of
strong new public management ideals, is therefore a key question.

Two types of potential risks concerning the implementation of RRI can be identi-
fied from my observations in the field. First, reflexive work runs the risk of becom-
ing “form-alised”, i.e., translated into the activity of the filling out of specific forms,
as in the case of ethical review processes. Here, we note the attraction of what
Becker has called “the discrete charm of the form* (Becker 2007). A form seems
attractive because it creates “tangible evidence”, in our case, proving that broader
societal values have been considered. At the same time, it is a tool of standardisation
of what counts as the formal fulfilment of reflexive work and allows control.
Informed consent forms, as introduced in the medical domain, are an excellent
example, often triggering the critique that they serve the medical establishment
more than they actually create informed choices for citizen-patients (Felt et al.
2009). A similar argument can be made about ethics forms in regard to project
applications, which foster tick-boxing rather than wider reflection throughout the
research processes. Second, given that we live in a strictly time- and efficiency-
oriented research system, there is the risk that reflexive work might become reduced
to a ritual act often performed at the end of a project and completed “by the book™
i.e., not engaging in context/problem-specific models. Reflexive work might thus
fall into what has been called in a recent report the “ritualization trap,” i.e., forget-
ting why engagement with society has been called for in the first place and that it
should continually adapt to ever-new situations. Or it might be completely out-
sourced by “delegating it solely to the social sciences and humanities” (Felt et al.
2013). While interdisciplinary collaboration between natural and social sciences
proves essential in RRI, the critique here is that a separation of research and reflec-
tion through complete outsourcing carries the danger of not allowing discussions on
societal values to become embedded in research and be admitted to the core of
academic practice.
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4.6 Concluding Thoughts

The chapter started by asking what might be the potential problems when trying to
make RRI an academic core value. I took an approach centred around the research-
ers as actors in the field, pointing at how their “epistemic living spaces” are shaped
by different forces captured in and expressed through three major narrative clusters.
The focus on narratives was chosen in order to better see the possibilities and limita-
tions in how researchers can attach meaning to and therefore make sense of RRI in
their academic work environments. I highlighted that these narrative clusters stand
in tension with each other while shaping researchers’ room for manoeuvring in
important way. However, it is also important to see that this does not necessarily
mean that they do so in a deterministic manner. For researchers this means that
when trying to develop narratives about their lives and their futures in research in a
way that is satisfactory to them and allows them to unfold creatively, they have to
create some personal arrangement between partly conflicting narrative clusters.

In conclusion, I, therefore, want to highlight four points flowing from the previ-
ous observations, which might need both closer consideration and more research in
order to better understand the micro-dynamics at work.

First, I want to argue that introducing RRI as a buzzword, establishing a new
cluster of narratives on responsible research and innovation and funding some
related projects/programs will most probably not be enough to reach the claimed
shifts in research culture and practice. To this end, we first have to gain a detailed
understanding of how researchers can make sense of RRI in an environment in
which their epistemic living space is strongly shaped by new public management
ideals with a pinch of nostalgia for a time when these issues did not need to be con-
sidered. It is the responsibility conditions researchers navigate that require careful
consideration when we expect RRI to be fully integrated into research practices.
This also calls for considering the many meanings of responsibility in RRI and mak-
ing the debate not only about the potential problems RRI might cause but about how
to think about what new benefits this engagement could create for both science and
society. In particular, the way in which research is valued, organised and timed
needs close scrutiny because these elements shape the distribution of reflexive work
among different researchers and within research processes. If we simply allow the
NPM and RRI narratives to exist next to each other without a clear idea of how time
and space can be made for reflexive work, we run the risk that introducing the RRI
principles might not lead to the expected opening up of science towards societal
challenges, concerns and values. Instead, we might witness the pragmatic creation
of new forms to be filled out to prove that some form of RRI has been performed,
the process of reflection might turn into an annex ritual to be performed in the
beginning or the end of a project, or we could witness the complete outsourcing of
reflexivity and anticipation to other researchers. This would ultimately lead to noth-
ing more than the creation of “new bureaucracies of virtue.”® It would thus support

®This notion was inspired by Jacob and Riles (2007), who coined it to study informed consent as
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the research systems’ ‘account-ability’ logic also in the field of RRI but without
fostering researchers’ willingness and capacity to explore values-sensitive responses
to the complex questions that arise at the interfaces of science and society, i.e., mak-
ing researchers ‘response-able’.

Second, to make RRI work in a sustainable manner, it is essential to create insti-
tutional environments and foster narratives that allow caring for society to be fully
integrated into the very core activities of academic research, well beyond any single
project. RRI should thus be understood and implemented as a “technology of humil-
ity” (Jasanoff 2003), i.e., become an approach that acknowledges the complexities
and uncertainties linked to research and innovation in contemporary societies and
that “make[s] apparent the possibility of unforeseen consequences; make[s] explicit
the normative that lurks within the [scientific and the] technical; and acknowledge[s]
from the start the need for plural viewpoints and collective learning” (Jasanoff 2003,
240). Therefore, RRI would need to become integral part of the process of knowl-
edge creation. This means developing, nurturing and valuing researchers’ capacities
of anticipation, reflexivity, inclusion and responsiveness. In the end, researchers
should learn to not only ask questions relevant to their field but also develop sensi-
tivities for detecting how societal problems to be solved are framed, how innova-
tions might affect people in very different ways, how the benefits from knowledge
and innovation are often unevenly distributed and where the limit is of what they
know beyond the lab. This means that although it is important to integrate social
scientists and other humanities scholars into the core of research and innovation
processes, RRI should not solely be delegated to them and thus be kept out of the
core research and innovation business. In short, a successful establishment of RRI
also means that new knowledge relations have to emerge “between people engaged
in different knowledge-generation practices and thus ways of seeing and explaining
the world” (Felt 2014). This calls for opening up to cooperation not only across
disciplinary boundaries but also between scientific and diverse societal actors and
making space and time for this type of interdisciplinary work in the highly competi-
tive climate that governs research as well as education. Education is essential here,
as it not only trains the next generation of academic researchers but above all culti-
vates highly specialised citizens who will work at the interfaces of science and
society and will, in a fast changing technoscientific world, increasingly be required
to have these reflexive capacities for which RRI stands.

Third, the situatedness of researchers needs to be considered when they are sup-
posed to engage in RRI work. Actually, when we hear the call for engagement, we
might point with Suchman (2013, 157) at the ways in which “commerce and politics
get both entangled and obscured in contemporary calls for ‘user’ relevance in all
things.” Indeed, when thinking of considering societal values in research we might
encounter two very different meanings: “calls for value in the sense of utility, and a
recognition of values as inextricable from the conduct of research.” Therefore when

one expression of such new bureaucracies of virtue. In this paper, the notion is developed in a
slightly different direction and is not specifically tied to the core questions of ethics in
biomedicine.
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implementing RRI, it is essential to differentiate “between normative research
enlisted in the service of agendas—public or private—in which the frame is not
itself open to question, and research that affiliates with efforts to question the frames
within which politics, markets or any other entities are disciplined.” It is the latter
which was at the core of many actors who wanted to see RRI implemented in aca-
demic practice. In that sense, and the fear remains as for earlier programmes (e.g.,
ELSI/ELSA programmes mentioned earlier), that serious RRI engagement could
also be sacrificed in favour of a more pragmatic and less time-consuming window-
dressing program that merely gives the impression of doing RRI. It could follow a
pragmatic framing aiming at rendering research more robust towards societal ques-
tioning but not to open to develop new framings of innovation and new innovation
pathways. This perspective needs careful reflection in the funding processes of RRI-
related activities, which should not normatively define what type of activities to
foster and should not try to develop ready-made toolboxes that are then distributed
in form of one-size-fits-all formats; rather, they should invite more open context-
and institution-specific forms of engagement.

Finally, to grasp the complexity of the process of integrating RRI into contempo-
rary research and innovation, it might be helpful to think of RRI in terms of a
“techno-moral regime”’ that should be put to work within the wider research and
innovation system. Choosing the metaphor of “regime” is helpful for several rea-
sons. It makes us alert to the institutions of research and innovation and the people
who govern them, to their ideologies and the myths they cherish (see the abovemen-
tioned narrative infrastructures), and to the outputs they aim to achieve but also to
the ways in which power is exercised (e.g., through evaluation practices, preferred
narratives, career scripts, and many more). The notion of the regime also draws our
attention to the many explicit and implicit prescriptions, ranging from science poli-
cies regulating the types of research that can be performed, over definitions of good
academic practice to how we think of and try to foster societal progress as tightly
coupled to science and technological development. Simultaneously, any specific
regime is never uncontested. As I argue, any techno-moral regime building on RRI
related values is contested by ideals of efficiency, accountability rules, tight time
frames and much more; in short, the techno-morality of new public management is
a powerful and often implicit opponent to the one performed through RRI related
values. The techno-moral regime of RRI must therefore grapple with opposition and
varying forms of dissent or resistance from both outside and within the institutions
of research and innovation. Analysing RRI as a regime invites us to simultaneously
look at the different levels, spaces and moments in which responsible research is
negotiated and makes us aware of the strong commitment by many of the involved
actors—researchers, societal actors, institutional leadership, policy makers and
funding bodies—that is needed to allow RRI to remain open-ended and process-
oriented in an academic world that prefers clear directions and promised
deliverables.

"This notion has been inspired by Hecht’s (2001) use of technopolitical regime.
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Chapter 5
The Conceptualization of RRI: An Iterative
Approach

Pim Klaassen, Frank Kupper, Sara Vermeulen, Michelle Rijnen, Eugen Popa,
and Jacqueline Broerse

Abstract To stimulate research and innovation (R&I), to contribute to the solution
of societal challenges and to align R&I with societal values, the European
Commission has launched the governance framework of Responsible Research and
Innovation (RRI). RRI figures in many high-level EU policies as a means to pro-
mote smart growth, and a growing community of R&I practitioners from both the
public and private sectors appears committed to it. Although debates on what RRI
precisely entails have not reached closure yet, RRI provides an interesting avenue to
explore ways of making R&I more societally germane. While recognizing the use-
fulness of keeping critical reflection on RRI's meaning alive, we suggest that to
make the step from theorizing to implementation, RRI could benefit from a clearer
conceptualization. This chapter presents the iterative trajectory in conceptualizing
RRI followed as part of RRI Tools, one of a number of EC-funded research projects
and support acts aimed at fleshing out what RRI can and should be, and the concep-
tualization of RRI that this led to. It suggests that RRI is best captured if in R&I
governance attention is paid to the five p’s of Purpose, Products, Processes,
Preconditions and People, and that further elaborations on the meaning of RRI
should happen in dialogue with attempts at practicing RRI.
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5.1 Introduction

We are faced with global crises in the spheres of climate, finance and food and with
trends including ageing populations, environmental degradation and rising dispari-
ties in income and wealth (World Economic Forum 2016). All of these pose a chal-
lenge to the resilience of the organizational and governance arrangements of our
societies and economies. Efforts are being undertaken to deal with these crises and
work is being done in response to today’s risks to our planet and its inhabitants. This
is for instance illustrated by the recent UN agreement on sustainable development
goals signed in September 2015 and the Paris Agreement under the United Nations
Framework Convention on Climate Change that went into effect on 4 November
2016.

Arguably, all such challenges can only be tackled through concerted action by
actors at societal levels from business to policy and from civil society to research
and innovation (R&I). In this chapter, we will focus on how R&I can contribute to
solving today’s complex problems and respond to today’s risks. One of the issues
this brings us to, is that although R&I’s role with regard to, for instance, the fight
against infectious diseases, malnutrition or climate change, might be crystal clear to
some, it is also debated. Thus, R&I might for instance contribute to better and more
affordable healthcare, to more efficient and different resource use, to the transition
to a bio-based economy and so on, but R&I also sparks controversies—for instance
over UMTS, carbon capture and storage, use of genetically modified organisms for
fuels or foodstuffs, or geoengineering.

In this light, it is of no small importance that the European Commission has
identified seven Societal Challenges to be dealt with in its research funding pro-
gramme Horizon 2020.! Moreover, in the EU we have seen that during the last 6
years both at the EC-level as well as through actions by research funding organiza-
tions and academic researchers, efforts have been put into developing and imple-
menting a governance framework aimed at directing R&I efforts to more responsible
ways of working: Responsible Research and Innovation (RRI). RRI has been pro-
posed as a unifying framework that aspires to integrate ethical reflection, stake-
holder engagement and responsive change into research and innovation (R&I)
practices (Stilgoe et al. 2013).

In parallel with this narrative that presents RRI in relation to complexities of the
world we inhabit today, RRI’s emergence can also be explained with reference to
(not-independent) developments in philosophical and sociological studies of R&I,
R&I policy, Technology Assessment in all its well-known versions, and so on (Owen
et al. 2012). Overall, what the past two decades in these fields of study show, is an
increasing focus on all possible forms of interaction between R&I and society. The
articulation of this theme has been recorded and discussed, inter alia, by (Nowotny
et al. 2001; Etzkowitz and Leydesdorff 2000; Regeer and Bunders 2009; Callon

'These seven can all be found here: https://ec.europa.eu/programmes/horizon2020/en/h2020-sec-
tion/societal-challenges
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et al. 2009). What these views have in common, despite all sorts of differences in
emphasis, is the recognition that R&I processes are not assessed solely internally
(by scientists themselves) and disciplinarily (by using domain-specific criteria) but
also externally (by society) and inter-, multi- and trans-disciplinarily. In addition,
they acknowledge that the purpose for which knowledge is produced goes beyond
the mere quenching of the scientific thirst for knowledge, so as to include solving
real-life problems.

Although RRI gains popularity, closure has not yet been reached with regard to
the concept’s meaning. For instance, Oftedal notes that “the more specific content
of RRI is largely left open” (Oftedal 2014, p. 1) while Zwart et al. describe RRI as
a buzzword whose conceptualization is “open-ended” (Zwart et al. 2014, p. 3) and
the source of “confusion”. Wickson and Carew also subscribe to the idea that “with-
out concrete elaboration and conceptual development, the interpretive flexibility of
RRI will be so broad as to render the concept meaningless” (2014, p. 256). And even
scholars whose names almost immediately pop up when RRI is discussed, have
expressed concerns regarding the vagueness surrounding the very idea of responsi-
bility in research and innovation. Thus, Owen, Macnaghten and Stilgoe note that the
notion suffers from “ambiguity as to motivation, theoretical conceptualisation and
translation into practice” (Owen et al. 2012, p. 751).

This brings us before a quandary. On the one hand, the flexibility in the notion of
RRI is expedient since it provides a conceptual space for assimilating and compar-
ing diverse approaches that have been developed in the past before the notion of
RRI entered the scene. Those who had already been working on specific aspects of
responsibility in research and innovation (e.g., making science and innovation
responsive to societal needs) will find in RRI a useful mainstay and an opportunity
for reflection. If RRI is to work as a guiding concept (De Jong et al. 2016), RRI must
allow for at least some interpretation and thus variation. On the other hand, the flex-
ibility of the notion can also be detrimental to its application. We must not lose sight
of the fact that the scholarship on the notion of RRI is also an instance of research
and innovation. Thus, being true to form, we should appraise it based on the same
standards that we use to observe others in their research and innovation practices. In
short, if RRI is to be more than a sweet-sounding buzzword, it should eventually be
crystalized into a policy instrument that achieves what it claims to achieve.

In this chapter, we want to present our way out of this quandary. We will show
that, despite what common sense might suggest, an increase in analytical clarity
does not necessarily imply a decrease in interpretive flexibility. Quite the contrary,
if an abstract concept such as RRI is ever to become a sustainable force in shaping
R&I practices, then we should not shy away from rejecting the old distinction
between ideals (dreams) and practices (reality). Moreover, we will not only present
what we found at the end of our road, but also that road itself. With respect to this
we can say that we must seek conceptualization methods that make the most of both
our ability to dream the ideal-thus-unspecific and our ability to observe and learn
from the concrete-thus-specific.

On the whole, the route we took led us to a better understanding of RRI, an
understanding we are now ready to flesh out and reflect upon. What we have found
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is not an unyielding answer to the question “What is RRI?’. Rather, we have reached
what we see as a sensible approximation of this solution, one that is capable of rec-
onciling the need for abundant dreaming and concrete governance actions—and
perhaps, even one that inspires both such dreaming and such actions.

5.2 Laying the Path While Walking It: Outline of Our
Iterative Exploration of What RRI Means

The ideas presented in this chapter are largely developed in the context of EC-funded
FP7 support action RRI Tools. The project’s aim was to foster RRI through the
development of a toolkit tailored to the use in implementation of RRI by users from
different R&I stakeholder groups and through training and advocacy activities. A
multidisciplinary consortium consisting of 26 partners operating in 30 European
countries collaborated on this.>

One of our roles in this project was the conceptualization of RRI that would be
central to the different project tasks. What we share here, however, is not the aca-
demic version of an official project deliverable, but rather an essay that provides
insight in the process of informal iterative concept development that we have
engaged in throughout the project, and into the preliminary conclusions regarding
RRI that based on that process we have managed to draw. Some such conclusions
can in a different, abbreviated form be found in deliverables that are available on the
RRI Tools website (Klaassen et al. 2014). One reason for that is while formally the
conceptualization of RRI was a task that belonged to Work package 1 and that was
finished in 2015, our process of constantly re-imaging RRI continued with all the
different (other) tasks we engaged in in the context of this project. What we present
is in fact something like a rational reconstruction of our iterative conceptualization
process throughout the project in light of what these have led us to conclude as
regards the concept of RRI.

Six different project activities contributed to our understanding of the RRI con-
cept: (1) literature review, (2) expert consultation, (3) stakeholder workshops, (4)
identification and classification of promising practices, (5) specification and refine-
ment, and (6) case-studies. Each of these contributed in a specific way to the result-
ing image of RRI. Vice versa, each of these six processes were informed by a certain
(‘raw’) image of RRI, the image that we had at that specific moment when the
concept was still in the making. This two-way relationship between the model and
the six steps in gathering data and information is represented in Fig. 5.5. Although
these steps will now be discussed in the indicated order, it is important to note that
most of the six overlapped in time and were thus informed by one another. In this

2We feel indebted to all our colleagues in the RRI Tools project and would like to express our grati-
tude to them. Amongst other things, the partners included research funding foundations, universi-
ties, science centres and museums. For a complete list, see here: http://www.rri-tools.eu/
who-we-are
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way, we managed to compare, early on during the conceptualization process, the
various conceptions of RRI that arose from each source. This lead to what we see as
a very fruitful blend between what RRI is to various stakeholders and what RRI
should be according to the same stakeholders.

The literature research included both academic and policy literature. The ground
covered mainly concerned literature explicitly addressing RRI, but we also built on
the plethora of conceptual, theoretical and empirical resources that fuel RRI—from
constructive Technology Assessment to public engagement, from Gender Studies to
research ethics, from STS to science communication. Early 2014 a very first work-
ing definition of RRI was developed, for use in the first stages of the RRI Tools
project. According to this definition, RRI is a dynamic, iterative process by which
all stakeholders involved in the R&I practice become mutually responsive and share
responsibility regarding both the outcomes and process requirements.

During the expert consultations, the first ideas on the delineation and operation-
alization of RRI were elaborately discussed with experts from a wide range of fields
pertinent to RRI. To wit, we discussed our preliminary conceptualization of RRI
with the Advisory Board members of the RRI Tools project as well as with other
experts within the RRI Tools group. The Advisory Board members were selected
based on their expertise on the different RRI “keys” as identified by the EC: Ethics,
Gender, Equality, Governance, Open Access, Public Engagement and Science
Education; each key being represented by two experts.® The feedback we received
found its way into the project’s first deliverable, a Policy Brief on RRI (Klaassen
et al. 2014). Gradually, a highly specialized community of experts has arisen, as a
result of the RRI Tool project’s aim and effort to build an RRI community of
practice. Scholars from fields like Science and Technology Studies, philosophy of
science, science communication, Technology Assessment, research ethics and
research policy studies have interacted with one another, emerging as experts on
RRI. However, these experts agreed that RRI should not be an idea that can only be
grasped by a small intellectual elite. All actors that have an interest in research and
innovation should translate this central idea within their own domains and this
translation should lead straightforwardly to implementation.

With this in mind, stakeholder workshops were organized during the fall and
winter of 2014. A total of 27 stakeholder consultation workshops were organized
with stakeholders representing the following five domains: research, policy, busi-
ness/industry, civil society and education. During the workshops, stakeholders were
acquainted with the concept of RRI, invited to discuss RRI and to help the RRI
consortium of RRI Tools to identify the opportunities, obstacles and needs they
experience as regards putting RRI into practice. Workshops were held in 22 differ-
ent countries, and 411 participants took part in them. The workshops provided us
with valuable insights regarding the opportunities, obstacles and needs experienced
by various groups whose work can be improved by a new research and innovation
framework. Since these groups are driven by different social, economic and moral
interests, the consultation workshops were also employed as an opportunity for the

3The experts of the Advisory Board are listed here: http://www.rri-tools.eu/en_GB/who-we-are
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Fig. 5.1 Selected
practices — 31 in total

H Tool
M Project
M Program

Organization

stakeholders to hear each other’s viewpoints on research and innovation. The dis-
cussions, which often revealed surprising differences and equally surprising simi-
larities in worldview, were an eye-opening moment during the conceptualization
process.

The workshops constituted a point of departure for developing a catalogue of
good practices, in addition supplying a much-needed input regarding opportunities,
obstacles and needs (Kupper et al. 2015b). All 411 participants in the stakeholder
consultation workshops were invited to share one or more examples of research
innovation practices that instantiate RRI to a greater or lesser extent. These cases
could be research and innovation projects, but also funding programs and organisa-
tions related to research and innovation (see Fig. 5.1).

The assumption underlying the request to workshop participants to bring exam-
ples of RRI practices, is that concepts — as sets — can best be described by combin-
ing an intentional definition in which the criteria for set-membership are spelled out
in general terms (viz., the working definition) with an extensional definition in
which members of the set are enumerated (viz., the catalogue of RRI practices).
Having collected these practices, a first selection of so-called ‘promising practices’
was made, leaving those out that did not meet any of the process requirements and/
or outcomes of the RRI working definition. Hereafter, a database of additional
promising practices was developed by making use of an online questionnaire.
Together with the first selection, the body of good practices was now studied and
assessed. From all these suggestions 31 practices ended up in an RRI catalogue of
good practices. Some descriptive statistics concerning these practices can be found
in Figs. 5.1, 5.2, 5.3 and 5.4. As these figures indicate, the practices included in the
catalogue all dealt with one or more of the so-called policy agendas of Public
Engagement, Science Education, Governance, Ethics, Open Access or Gender
(Fig. 5.2), were all rather inclusive in terms of the amount and types of stakeholders
they managed to assemble together (Fig. 5.3), and all contributed to one or more of
the EU-defined Grand Challenges (Fig. 5.4).

Through an examination of the good practices and by revisiting the literature
reviewed in the first step, we formulated a set of criteria and indicators for RRI
(Kupper et al. 2015a). In various stages of this development, we applied the formu-
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Public Engagement
Science Education

Governance
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|
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Open Access

Gender

Fig. 5.2 policy agendas addressed in percentages (out of 31 practices)

Research

CSOs
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Business&Industry 74

Education

0% 20%  40% 60% 80% 100%

Fig. 5.3 stakeholders involved in practices in percentages

lated criteria to the selected promising practices mentioned, changing the final for-
mulation so as to encompass as many of these practices as possible. At the same
time, we kept an eye on the systematicity of the resulting set of criteria and indica-
tors. We organized, merged and split some of these indicators in order to obtain an
analytical instrument that is at the same time expedient (minimal overlap) and thor-
ough (maximal applicability). In this way, i.e., by going back and forth between
theoretical formulation and empirical application, we have sought to maintain the
flexibility of the concept of RRI while increasing its clarity.
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1. Health, demographic change and wellbeing

2. Food security, sustainable agriculture and forestry, marine and
maritime and inland water research, and the Bioeconomy

3. Secure, clean and efficient energy

4. Smart, green and integrated transport

5. Climate action, environment, resource efficiency and raw
materials
6. Europe in a changing world - inclusive, innovative and reflective
societies

7. Secure societies - protecting freedom and security of Europe and
its citizens

Fig. 5.4 Grand challenges addressed by the 31 selected practices

While the previous steps were successful in (abstractly) clarifying the nature of
RRI, little in-depth suggestions were provided regarding the factual implementation
of RRI. This is why we continued by selecting eight showcases and analysing them
thoroughly. The analysis was based on semi-structured interviews with experts on
the particular cases (mostly project or programme managers). This resulted in a
series of eight elaborate narratives regarding responsibility in research and innova-
tion, each delivering important lessons to be learned about the contemporary con-
straints and opportunities for applying RRI.* Table 5.1 briefly describes all eight and
presents one distinctively illustrative lesson learned from each showcase.?

From the spring of 2016 onwards, these showcases have been used in training
events on RRI throughout Europe, along with an abundance of other materials, facili-
tated by RRI Tools consortium members and affiliates. During such training sessions,
again, feedback on the proper conceptualization of RRI was collected (Fig. 5.5).

5.3 Five Components of RRI

These iterative processes have brought us in a better position to tell a more refined
story of RRI. Although in what follows we will tell this story with the conviction
that it is the right story to tell, the one that most naturally follows from our iterative
approach, we do not wish to suggest that the version here presented is the definitive
one. Presenting work in progress might perhaps be at odds with current academic
conventions. For conventionally, publishing and defending one’s conclusions is
something that takes place after the discovery has taken place. We cannot but reject
such linearity. In our case, the process of discovering RRI through a continuous and
multifarious interaction with various stakeholders was the process of building a case

“These can be found here: www.rri-tools.eu/training/resources
3See https://www.epsrc.ac.uk/research/framework/area/
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Fig. 5.5 The six activities involved in Iterative concept development

for a certain version of RRI. Vice versa, the process of concretizing all those hun-
dreds of hours of data analysis into a model we defend as ‘correct’ is as much
defending a stance as it is discovering it. The uncanny feeling of deciding to follow
a certain ideal (RRI) while looking for that ideal can best be compared with the
uncanny feeling one typically has while looking at a mise en abime (which in The
Netherlands we know as ‘the Droste effect’). The uncanniness of it stems from the
fact that an idea is employed in a discussion in which that very idea is at issue.

In what follows we want to distinguish between five components of the concept
of RRI. We suspect that this five-fold structure is typical of concepts representing
ideals we pursuit in other settings, ideals such as ‘justice’ and ‘reasonableness’, yet
for the present purposes we will assume it to be an expedient way of crystalizing the
idea of RRI. The five components are: Purpose, Product, Process, Preconditions
and People. We refer to these informally as ‘the 5P structure’. Each of these five
components represents a specific vantage point for understanding RRI story. Each
is thus essential for obtaining a full-fledged image RRI but also for distinguishing
the kind of research that is further needed for giving this image more depth and
perspective.

We will discuss these five components in the order given above, as this order
represents what we have found to be a natural way of asking questions about
RRI. The first question that comes to mind is: “What is the purpose of changing
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current R&I environments — in any direction, not just towards an ideal of shared
responsibility?” Having established a certain purpose, one can turn to questions
regarding the more concrete outcomes that together would realize the designated
purpose. The second question is thus: “What kind of products need to be obtained
in order to eventually realize the designated purpose?” We assume there is always
more than one way to obtain these products, so the third question concerns the
manner in which the needed products are obtained: “Through what processes will
these products be obtained?” Answering this third question will bring researchers
in a better position to specify the kind of institutional setting in which these pro-
cesses are to take place. To draw a parallel: deciding what music (process) you want
to play on a certain instrument, say a guitar, will bring you in a better position to
specify the needed characteristics of that instrument — whether you need an electric
guitar or an acoustic one, a jazz guitar or a classical one. Our fourth question will
thus concern the conditions under which the desired processes are to be created:
“What institutional preconditions are necessary for hosting the development of the
desired processes?” One might perhaps stop the questioning process at this fourth
component, given that the entire setting is specified, top-down from an abstract
description of purpose to the concrete settings in which this purpose is to be pur-
sued. Yet the more we interacted with colleagues on the theme of RRI, the more we
acknowledged the importance of the individuals’ psychological predispositions
and competences. The fifth and final question is thus: “What kind of individuals
function well and efficiently in the designated institutional preconditions?” It holds
for all stakeholder groups that fostering RRI from the perspective of that group is a
very specific mission and that this mission requires a specific set of competences.
The burgeoning field of RRI can be seen as the systematic attempt to find an
answer to these five questions at the present time all these five questions have been
addressed in some form or another. However, some have inevitably received more
attention than others. In what follows we will offer a brief overview of these five
components in the way they result from our iterative conceptual modelling.

5.3.1 Purpose

The European Commission has identified seven societal challenges with which the
European (and possibly international) society is nowadays confronted. These chal-
lenges, also known as the “grand challenges” are broad, long-term purposes that
have been set through a simultaneous look at the past (European Environment
Agency 2002, 2013) and at the future (Boden et al. 2010). The seven grand chal-
lenges range from health and wellbeing to sustainable energy and secure societies.®
These seven challenges demand a contribution of research and innovation. At the
same time, however, research and innovation themselves are contested in the pub-

®For more details regarding each challenge, see https://ec.europa.eu/programmes/horizon2020/en/
h2020-section/societal-challenges
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lic sphere. Issues that are raised for example relate to a lack of sensitivity to societal
needs and concerns, the distribution of (new and unforeseen) risks and benefits, and
emerging ethical controversies.

These ethical and societal aspects have long been described in the technology
assessment and ethics literature (Rip et al. 1995; Schot and Rip 1997; Schomberg
2007), and were expressed in the consultation workshops in this project too. RRI
aspires to deal with both issues at the same time. One of the major shifts in the RRI
framework therefore is a primary focus on the question of purpose: what is the con-
tribution that research and innovation can make? Rather than the effort to ‘do things
right’, i.e. carefully investigate in order to mitigate potential negative impacts along-
side the development of science and technology, RRI aspires to ‘do the right things’.
In the words of Owen et al. (2012), RRI seeks to move beyond what we don’t want
R&I to do towards what we do want R&I to do. To establish this shift, and create a
productive environment to ask the question of purpose, RRI aspires to democrati-
cally open up research and innovation to processes of inclusive deliberation involv-
ing a variety of actors, tightly coupled to action and policy-making aimed to steer
research and innovation towards desirable and acceptable ends. The different
dimensions of these processes are discussed in 3.3.

5.3.2 Products

The grand challenges formulated by the European Commission constitute long-
term purposes for research and innovation. Realizing such purposes will not be the
result of any specific research and innovation process. Even large-scale research and
innovation projects cannot, in one stroke, solve such complex issues as the sustain-
ability of our economic processes and the security of our society. Furthermore, it
would be highly unrealistic to hope that stakeholders involved in research and inno-
vation would reshape their worldview overnight and reorganizing their professions
around these seven grand challenges. It is thus necessary to distinguish between the
purposes that make up the raison d’étre of RRI and the short-term products that
bring us closer to achieving these purposes.

Focusing therefore on the short-term adjustments, we have found that, in both
literature and stakeholders’ views, there is a natural inclination to make a distinction
between two kinds of products resulting from research and innovation. On the one
hand, there are products that constitute (proposed) solutions to research and innova-
tion questions. We refer to these as ‘R&I products’. On the other hand, there are
products that, while not directly solving any research and innovation problem, cre-
ate the proper social and cultural environment in which the research and innovation
can take place. We refer to these as ‘learning products’.

Following the definition suggested by Von Schomberg (2011), we started our
conceptualization process from the assumption that responsible R&I products are
ethically acceptable, sustainable and societally desirable. One of the main questions
here is: when and how are processes and products ethically acceptable? Part of the
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answer can be derived from accounts such as the Treaty on European Union (art. 2)
that lists the values (supposed to be) shared in European societies like respect for
human dignity, freedom, and equality. Other examples of shared values are wellbe-
ing privacy, autonomy and security (Van den Hoven 2013). However, as we live in
a pluralistic society, the interpretation of these moral values may differ between
different cultural regions in Europe, but also between different people and groups.
We argue that defining ethical acceptability in light of RRI implies an exploration of
presumably common values and principles (to understand their situated meaning)
and ethical assessments that go beyond protecting the rights, interests and desires of
moral subjects (in line with Keulartz et al. 2004). Which values and norms contrib-
ute to a specific case of responsible research and innovation should be discovered
through a process of reflective inquiry and deliberation between the stakeholders
involved. With respect to sustainability, approximately the same argument can be
made. Sustainable development is explained as meeting the needs of present gen-
erations without jeopardizing the ability of generations to come to meet their own
needs (The Council of the European Union, 2006). In specific research and innova-
tion contexts, however, the contribution to sustainability has to be a matter of inquiry
and deliberation amongst the actors involved. With respect to societal desirability,
an important observation is that science and society are continuously evolving
together, subject to the same evolutionary trends. Boundaries are increasingly
transgressed and new collaborative modes of knowledge production emerge
(Gibbons et al. 1994; Nowotny et al. 2001). Solutions are found in opening up sci-
ence through continuous meaningful deliberation with societal actors (Broerse et al.
2009). By incorporating such activities in the R&I process, science as a whole is
thought to become more responsive to real-felt social needs, concerns, ambitions
and interests (Haywood and Besley 2014). If public concerns and needs are under-
stood, the likelihood of R&I processes and new technologies being successful
increases, i.e. innovations and the design thereof will be consistent with needs of
society. It is by now evident that RRI involves a shift in thinking from product to
process. An important characteristic of this process is mutual learning of the actors
involved. It is therefore good to also distinguish the learning products of RRI
processes.

Learning products contribute to RRI because they create a kind of purposeful
change in which responsibility is more easily, more often and more naturally
achieved. Responsible research and innovation processes are fore example meant to
lead to a wide range of empowered, responsible and reflexive stakeholders (research-
ers, policymakers, NGOs, educators, businesses etc.). It follows that research and
innovation should not only lead to a certain form of specialized knowledge, whether
incorporated in a technological product or expressed explicitly in written works, it
should also lead to a closer relationship between science and society. One important
aspect of that relationship is engagement of the general public, not only to develop
a robust understanding of scientific work but also understanding socio-scientific
issues and to become involved in deliberation and decision-making processes.
Although such learning products were seen by many stakeholders as ‘by-products’
of science, these products’ importance in fostering responsibility has been widely
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recognized. Further, as some stakeholders have noticed during the consultation
workshops, undertaking to deliver both R&I products and learning products might
change the actors’ propensities and interests, leading them towards research ques-
tions and puzzles that are conducive to contributing to the solution of, amongst
other things, the seven grand challenges.

5.3.3 Processes

The first two components provide a reference point for designing the processes
through which the aforementioned long-term aims (purposes) and short-term aims
(products) are to be achieved. We now want to focus on the path towards these aims.
In doing so we distinguish RRI processes as the ones satisfying the following crite-
ria (or ‘process requirements’): (1) Diversity and Inclusion, (2) Anticipation and
Reflection, (3) Openness and Transparency and (4) Responsiveness and Adaptive
Change.

Diversity and inclusion refers to the early involvement of a wide range of stake-
holders and publics in the deliberation and decision-making episodes that occur
within research and innovation processes. This is accomplished through the timely
and on-going involvement of a wide range of stakeholders and publics in delibera-
tion and decision-making processes (Owen et al. 2012).” In different scholarly tradi-
tions, such as public engagement (Irwin et al. 2012; Wilsdon et al. 2005) and
technology assessment (Palm and Hansson 2006), a participatory-deliberative turn
has been argued for because of both normative democratic, instrumental and sub-
stantial reasons (Abelson et al. 2003; Wilsdon and Willis 2004).

A central issue in these and other studies concerns the right timing for engaging
stakeholders. It is notoriously difficult to say with precision what ‘the right timing’
is. Indeed, the dilemma coined by Collingridge (1980) points precisely to the ten-
sion between the advantages brought by acting early (the ability to steer the research
and innovation process in the desired direction) and the equally important advan-
tages of acting late (knowledge regarding opportunities and limitations of the cho-
sen direction). Still, to strive towards socially desirable (ethically acceptable,
sustainable, and marketable) outcomes and to prevent misjudgements regarding
each other’s interests, it is vital to have stakeholders articulate their standpoints rela-
tively early in the research and innovation process (Schot and Rip 1997).
Subsequently, discussions about ideas and values should be carried out continu-
ously as a groups values and interests may change during the R&I process (Abma
and Broerse 2010).

In addition to the question of timing, the question arises what it means, in prac-
tice, to engage stakeholders within the research and innovation process. A genuine

"Diversity is understood here in relation with demographic variables such as age, gender and edu-
cation level as well as cultural variables such as values, interests, religion and worldview (Von
Schomberg 2011; Wilsdon and Willis 2004).
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dialogue fosters mutual learning processes, in which actors in the dialogue listen to
each other, learn about and understand each other’s perspectives, and add new expe-
riences to their repertoire (Stilgoe et al. 2013). Active participation of actors in dia-
logue, the willingness to share power, being respectful and open to others, and the
ability to change one’s own perspective, are all important conditions for construct-
ing a genuine dialogue (Abma and Broerse 2010; Abma and Widdershoven 2006;
Chilvers 2012). How these conditions are facilitated ultimately depends on the situ-
ation at hand and the relevant actors involved. The wishes and needs of actors vary
between practices and need to be taken into account not only concerning the topic
at hand, but also in constructing the dialogue itself.

Anticipation and reflection refers to understanding how the dynamics of R&I
shape the future; envisioning the impacts of dominant and alternative R&I futures;
reflecting on (alternative) problem definitions, preferred solutions and underlying
values, assumption and beliefs. Research and innovation are unequivocally future-
oriented activities, with the power of shaping and transforming our future immensely
(Borup et al. 2006; Owen et al. 2012; Grinbaum and Groves 2013). This requires
anticipation: looking forward in time by imagining the variety of possible impacts
of research and innovation practices and reflecting on our values and roles in these
practices (Schomberg 2011; Owen et al. 2012; Stilgoe et al. 2013). Anticipation can
be explained as ‘describing and analysing those intended and potentially unintended
impacts that might arise, be these economic, social, environmental or otherwise’,
which is not the same as predicting the future (Owen et al. 2012, p. 38). In the past
many anticipatory methodologies for science and technology have been developed,
such as scenario development (Fisher et al. 2008), vision assessment (Grin and
Grunwald 2000), ethical technology assessment (Swierstra 1997), constructive
technology assessment (Schot and Rip 1997), and anticipatory governance
approaches (Guston and Sarewitz 2002). These methods not only support actors in
articulating their expectations, but provide means to explore alternative outcomes
and implications that would otherwise be forgotten and help avoid reinforcing cer-
tain visions and making them into preordained roadmaps or trajectories (Owen et al.
2012). For anticipation to make sense we should be aware of how present dynamics
and values influence the progression of science and innovation. This means that we
should not only anticipate uncertain products of science and think about plausible,
intended and unintended consequences, but that we need to reflect on underlying
purposes, motivations, and actor roles as well (Owen et al. 2012).

Acknowledging that irresponsibility in science and innovation is a manifestation
of the innovation ecosystem, implies that not only reflection on value systems of
individual actors or institutions should take place, but that these actors and institu-
tions also help build the collective reflexive capacity within the practice of science
and innovation. A collective and institutional reflexive capacity lies at the heart of
any learning process, and for research and innovation to progress — both in process
as in outcomes — learning is a prerequisite. Reflexivity, or rather reflexive learning,
requires both ‘insight into the assumptions which tacitly shape our own understand-
ings and interactions’ by which the value of other sources of knowledge and per-
spectives will increase (Chilvers 2012).
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Room for these reflective processes should be built into RRI practices to accom-
plish learning at different levels: first-, second- and third-order learning. The
description of different levels of learning is found in the work of different scholars
across management science, learning science and philosophy, with amongst the
most influential the authors Argyris and Schon (1974). First-order learning refers to
learning on the level of problem definition, possible desired solutions and routines.
Convincingly argued that in case of new and complex issues, second-order learning
is required, i.e. learning at the level of values and assumptions of actors involved,
which means holding a mirror up to one’s own activities, commitments and assump-
tions, being aware of the limits of knowledge and being mindful that a particular
framing of an issue may not be universally held. We speak of third-order learning
when a practice of research and innovation starts to transform itself and the way it
is organized, connecting the process requirement of reflexivity to the dimension of
change.

Openness and transparency refers to the honest and clear representation of
research and innovation processes in society. By this we refer not only to correct and
equal access to the products of research and innovation but also to a certain willing-
ness to being open for and listen to input of people other than those directly involved
in the research and innovation process. This willingness is a condition for respon-
siveness and adaptive change and should lead to a mutual understanding and trust.
Transparency implies being open and clear about decision-making processes, for
instance on issues such as who is included when, what is done with inputs (materi-
als) and results in research and innovation processes (Abma and Broerse 2010;
Rowe and Frewer 2004). By communicating decisions made in science and innova-
tion policy, these processes become legitimate and both institutions and individuals
can be held accountable. Moreover, open discussions about roles and responsibili-
ties of stakeholders are indispensable, because through the evolvement of the con-
cept of RRI new responsibilities emerge or responsibilities change and shift (Owen
et al. 2012). Such discussions create awareness of roles and responsibilities and
create clarity about ownership, which will ultimately lead to increased agency.

Open access to research information is argued to advance science, as it will pro-
mote and accelerate the constructive generation of new knowledge and prevent
unnecessary duplication of research. Open access not only improves the quality of
scientific work, but also benefit industry and government. For the wider community,
it is argued that open access can benefit the ‘informed citizen’ or ‘informed con-
sumer’, thereby improving knowledge and use of services (Houghton and Sheehan
2006; European Environment Agency 2013). Being open does not necessarily mean
that raw data should be published and data sets become available without being
edited. Openness should be meaningful; it needs to be understandable and usable
for potential stakeholders and publics involved (Chilvers 2012). In practice, this
might imply that the amount and level of openness depends on the context, situation
and topic of the specific research or innovation practices.

Responsiveness and adaptive change refers to the development of a capacity to
change existing routines of thought and behaviour, as well as overarching organiza-
tional structures and systems in response to changing circumstances, emerging
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knowledge and value perspectives, views and concerns. This fourth cluster of pro-
cess requirements is vital to RRI insofar as the capacity for change ultimately deter-
mines whether the effects of the previously described process requirements can
manifest themselves. RRI requires that the direction people, organizations and prac-
tices take changes in response to (possibly changing) circumstances, values, ideas
and needs of both stakeholders and the public to give true meaning to the require-
ments of inclusion and diversity. Second, openness and transparency are valuable
from a democratic point of view, but become more significant through this fourth
cluster of process requirements. It requires practices to respond to emerging knowl-
edge, even if it is generated elsewhere, so a collective learning process can be build
and R&I can be brought to a higher level. Something similar applies to anticipation
and reflection. One can anticipate possible futures and reflect on one’s role and
actions in R&I, but without responding to changing understandings or newly emerg-
ing insights, R&I outcomes in the form of learning or desirable futures will most
probably not arise. Our systems of science and innovation should thus be open to
and enable transformative change by way of responsiveness. Several approaches
have already been developed for increasing responsiveness in R&I processes. These
include constructive technology assessment (Rip et al. 1995), real time technology
assessment (Guston and Sarewitz 2002), midstream modulation (Fisher et al. 2006)
and anticipatory governance (Barben et al. 2008). Responsiveness should however
not be limited to a capacity for change at the level of individual researchers and or
project groups, as actions of individuals are often steered by the rigidity of the sys-
tems of which they are part (Cavallo 2000). Responsiveness of R&I processes
should extend beyond the responsiveness of individual researchers, and institution-
ally embed the capacity to adapt to changing circumstances and newly emerging
knowledge in such a way that inclusive deliberation is tightly coupled to policy-
making, action and change (Owen et al. 2012).

5.3.4 Preconditions

Now that RRI has been analysed in terms of purposes, products and processes, one
might ask, what role do the key dimensions to RRI as identified by the European
Commission play: Gender, Ethics, Open Access, Public Engagement and Science
Education? In our conceptualisation, the interaction between processes, products
and purposes is what makes an R&I practice RRI. However, the keys as formulated
by the EC give us something like a normative baseline, a way of stating precondi-
tions that have to be met on a systemic level, an organizational level and a project
level in order for R&I to be able to take the shape of RRI.

To elaborate on this, we can say that for R&I to become truly RRI it is requisite
that it takes place in the right environment. For this, governance repertoires need to
be installed on all distinguished levels so the proper preconditions for making R&I
responsible are created—and here is our fourth P. Focusing on the core processes
distinctive of R&I projects, these can be said to be responsible if they entail open
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and transparent cycles of inclusion, anticipation, reflection and responsiveness that
lead to the variety of outcomes and impacts pictured above: engaged publics and
stakeholder learning, responsible institutions, ethically acceptable, socially desir-
able and sustainable R&I outcomes, targeting the Grand Challenges. The variety of
aforementioned agendas, on this view, form a subset of a number of conducive pre-
conditions for such cycles to take place—preconditions that, in true RRI, are them-
selves open to change in response to the variety of types of outcomes RRI aims at.

We picture RRI to blossom optimally in organizational and systemic environ-
ments that are governed with an eye to the variety of preconditions that are condu-
civeto RRI, ranging from the promotion of research integrity to banning exclusionary
practices in both human resource management as well as research agenda setting.
This means, for instance, that for research projects to become responsible, involved
research institutes should have policies in place or develop them along the way of
research projects taking off concerning everything from gender equality and gender
in research, communicating and disseminating research results, engaging stake-
holders in agenda-setting and decision-making, research integrity, open access,
Intellectual Property issues, and risks and safety. On a systemic level, such precon-
ditions include for instance incentives for academic researchers that do not exclu-
sively promote publishing in peer-reviewed journals, but at least as much steer
towards contributing to the solution of complex societal issues. For commercial
R&D this would for instance require that existing guidelines and regulations for
Corporate Social Responsibility (CSR) explicate what CSR means for the design
and execution of R&D trajectories.

The main reason for introducing this multi-layered conceptualization of RRI, in
which for instance issues relating to diversity and ethical reflection emerge both as
aspects of responsible R&I cycles as well as in the form of conducive conditions, is
that these conditions are not sufficient for R&I to be conceived of as responsible
R&I, even if they might be necessary for putting RRI into practice. This can be
illustrated with reference to ethics, for instance. Thus, for research in the health and
life sciences, for example, it is vital to have directives in place concerning the use of
laboratory animals—the three Rs of Replacement, Reduction and Refinement come
to mind (Festing and Wilkinson 2007). Important as this may be, this in itself does
not take one a long way on the inclusive, anticipatory, reflective and responsive path
of RRI. Rather, the variety of governance arrangements hinted at here “must [col-
lectively] aim for [the effective transformation of] present day practices of R&I
towards ‘responsibilisation’, i.e. a process by which the involved actors internalise
the issues of concern” (Kuhlman et al. 2016, p. 10).

5.3.5 People

More as a rule than as exception, putting RRI into practice will imply changing both
what one does and how one does it. Put in the terminology of organizational man-
agement, RRI entices research organizations to amend their missions and visions
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such that research is no longer a goal in itself but rather a means to accomplish
independently identifiable goals best articulated through reference to societal needs
and values. And this in turn requires that how R&I trajectories are shaped changes—
along the lines sketched above.

As studies of change management (Worren et al. 2016) and sustainability transi-
tions (Vo8 et al. 2009) have convincingly shown, the types of changes required by
such soft-governance approach as RRI is—relying on dispersed actors taking
responsibility rather than on a framework of rules and regulations directing
actions—never come cheap. They take time and require cultural, attitudinal and
behavioural changes by many on multiple levels—from governmental or non-
governmental funding agencies to academic researcher institutions, innovative busi-
nesses and industries and civil society actors such as CSOs and citizens.

To group together this plethora of changes, we introduce our fifth and final P:
The P for People, as those who travel through and connect all the different levels at
which changes are requisite. People, moreover, who best pull of the transition that
RRI aspires to contribute to, if they have an open mind and are responsive to
change—as described under P number three. And people who, to achieve this, in
many cases have to get attuned to new operational logistics, given that for instance
including anticipation, reflection and responsiveness in work practices requires not
only additional training that allows them to develop new knowledge and skills dis-
tinctive of all those process dimensions involved in practicing RRI—which in turn
depends on preconditions being met such as time and a commitment by manage-
ment. To briefly illustrate the latter, we can refer to the multitude of instances in
which during our stakeholder consultation workshops we heard people say that soft
skills requisite to successful engagement activities, time for undertaking these, and
commitment from managerial layers to change (research) processes to become
more inclusive were often lacking, both in research organizations, businesses, pol-
icy institutions and CSOs.

Arguably, then, the People we refer to are the obligatory point of passage (Callon
1984) that simultaneously cannot be avoided when trying to give meaning to RRI
and to implement it and that remains almost invisible as target of action in itself, as
so much of our attention is easily drawn to fleshing out any of the other convention-
ally referred to elements of RRI. Thus, we direct attention explicitly and specifically
to People in a similar spirit as that in which, in the context of discussions revolving
around the emerging technology of synthetic biology, human practices has become
a term of reference (Rabinow and Bennett 2007). For any stakeholder in research
and innovation to thoroughly grasp what it takes to make research and innovation
more responsible, requires not only that they interact with people from diverse
backgrounds and with different (societal) roles to play, but also that they find ways
to truly learn from and about each other, their work and their commitments.
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5.4 Looking Forward

As part of the RRI Tools project we developed a conceptualization of RRI that indi-
cates how the processes of R&I should anticipate on and interact with its foreseen
products, enabling the people involved to strive for alignment of the purposes of
R&I with the values and needs of society. In the meantime, RRI has steadily contin-
ued finding its way into the science policy discourse and attempts are made to
implement it in practice. Nevertheless, various ambiguities and differences in inter-
pretation can still be found in the ways experts and stakeholders make sense of RRI
principles, actions and results. Is this problematic? Although we recognize the risk
of RRI becoming an empty buzzword, we doubt that only more theoretical work
will necessarily lead to the desired changes in R&I practices. The meaning and
implications of making RRI work should emerge from the interactions between
various actors involved and organized around particular issues in specific contexts.
In general, we can say that it is important to involve a relevant variety of stakehold-
ers from start to finish in R&I trajectories, but what that means in terms of which
stakeholders are engaged and what role they play ultimately depends on the context
of application, the timeframe and the perspectives of the actors involved. For
instance, in the context of commercial R&D, where issues involving intellectual
property rights are at play, the engagement of stakeholders is likely to take different
shapes than in the context of applied medical science, which again will be different
from basic, curiosity driven science.

In our contribution to the collective attempt at figuring out what RRI can be, we
have aimed for a middle road between leaving the criteria that distinguish RRI from
R&I open to the context of application and making them specific and clear.
Moreover, with our elaboration on RRI’s five Ps we assume to carry a message that
for a diversity of R&I stakeholders speaks to their motivations and interests and
relates to their level of policy influence. And while pulling off a balancing act of
presenting a conceptualization of RRI that could arguably be described as partly
normative, partly descriptive, partly a critical analysis and partly an instance of
public relations, we have also aimed at presenting a narrative that, in different ways,
resonates with various audiences.

Thus, we trust that the Purposes of RRI are sufficiently tightly embraced by a
sufficiently large number of R&I stakeholders from both commercial and public
research institutes as well as R&I policy makers for RRI to really catch on; we
assume that the deliverance of true RRI Products will not only contribute to reach-
ing those Purposes, but accordingly will help strengthen RRI’s reputation among
researchers as valuable R&I enterprise, and work as a binding force that helps con-
nect researchers’ interests to those of policy makers, civil society organizations,
citizens and society at large; and while recognizing that hurdles are on the way to
realizing them, we see empirical evidence accumulating that suggests that the pro-
cess requirements outlined here can be developed into productive guidelines to co-
create RRI practices; furthermore, we urge R&I stakeholders to recognize that
meeting the Preconditions for RRI requires a concerted effort on various levels of
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R&I governance, and that although this does not come cheap, it will be worth its
while; and we cheer for all the People who have so far contributed to realizing RRI,
be it either from a policy perspective, the perspective of R&I practitioners, or that of
R&I- or RRI-policy researchers, and we invite the latter to further investigate this
important aspect of implementing RRI and the policy makers to acknowledge it, and
treat it accordingly.

More than anything, however, we stress the importance of continuing the con-
ceptual analysis mainly in connection with practical experiments in RRI. RRI is
about a transformation of the research and innovation system. This involves new
ways of thinking, doing and organizing research and innovation. Following the sem-
inal work of Argyris and Schon (1974), we believe that researchers, innovators and
their organisations learn from experience, gradually adjusting their assumptions and
trying out new behaviour. This applies to their learning of RRI as much as it applies
to anything. Offering more basic theory will not help them much in acquiring new
repertoires for action. How to open up R&I processes to the ideas and concerns of a
wider range of involved actors, how to respond adaptively to conversations, contro-
versies, challenges and opportunities that arise, how to anticipate technological
futures and reflect on their underlying values and our implicit or explicit concerns:
if it is to contribute to the embedment and institutionalization of RRI in various
contexts of research and innovation, this should all be acquired through experiment-
ing and reflecting in practice. In line with Wickson and Carew (2014), we encourage
researchers, innovators, funders, societal stakeholders and others to engage in
analytic-deliberative processes to experiment with existing RRI frameworks like the
one put forward here, but also develop their own evaluative criteria and standards to
bring about the changes in their practice that they desire. If these experiences will
be shared and used to build new experiments, RRI may indeed become the collec-
tive experiment in democracy that it can be.
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Chapter 6
Responsible Innovation in Developing
Countries: An Enlarged Agenda

Federico Vasen

Abstract The Responsible Research and Innovation framework emerged from the
reflection on a socially desirable form of development of emerging technologies in
Europe and the United States. In this chapter, I discuss how to further elaborate the
framework in order to effectively engage in a dialogue with science, technology and
innovation (STI) policy in the developing world, particularly in Latin America. In
order to take on this task, I describe first the discussion about uncritical processes of
STI policy transfer. Then I analyze the dominant framework of science, technology
and innovation policies in the region. Finally, I propose topics that I think should be
included in the RRI agenda; themes that will allow the framework to be more
responsive to issues related to other geographical contexts. The proposed topics
include: (a) expansion of its focus beyond emerging technologies, (b) inclusion of
resistance to technologies and contentious politics, (c) global perspective on the
production of innovations, (d) building of theoretical links with inclusive innovation
frameworks and (d) the development of sensitivity towards intercultural dialogue.

6.1 Introduction

Throughout the 2000s, a moderate paradigm change in the theoretical frameworks
that underpin Science, Technology and Innovation (STI) policy was recognizable.
The hegemony of National Innovation Systems and evolutionary economics was
questioned and new ideas intended to complement them with concepts originated in
other fields of the social sciences. New perspectives nuance the centrality of com-
petitiveness and economic growth as the key objectives of STI policies. It is argued
that these generic economic objectives do not necessarily lead to the social benefits
that “trickle-down” perspectives promise. Accordingly, the new generation of STI
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policy intends to address social objectives in a more immediate way, although with-
out denying the importance of economic growth or competitiveness. Elsewhere 1
have called this change a “post-competitive turn” (Vasen 2016a).

The development of the aforementioned new theoretical frameworks express a
disenchantment with traditional approaches; those of which have not met the expec-
tations of policy makers and analysts in terms of the social benefits that science and
technology was expected to provide for society at large. This is particularly contro-
versial in Latin America and other regions within the developing world, where tra-
ditional innovation policies are still hegemonic. Science and technology are still
being considered mainly tools to increase greater socioeconomic development and
quality of life and the analysis of their risks and negative externalities is usually not
considered along with their potential benefits.

Frameworks such as the orientation towards ‘grand challenges’ (Kallerud et al.
2013), ‘responsible research and innovation’ (RRI)! (Owen et al. 2013) or ‘inclusive
innovation’ (Bortagaray and Gras 2014) can be regarded as part of the ‘post-
competitive’ turn. Out of these three, only inclusive innovation has been taken up
and discussed intensively by Latin American scholars. This may not be a surprise,
since this perspective focuses on the issues of inequality and poverty that are a main
concern in the developing world. In contrast, “responsible innovation” or “grand
challenges” are hardly mentioned in the STI policy discourse in Latin America. Do
these frameworks address issues that are irrelevant to the local context? Are there
ideological preconceptions that prevent a proper discussion on the frameworks? In
this paper, I analyze specifically the discourse on RRI. I argue that the concerns that
motivate the framework are indeed relevant to the Latin American context and are
not visible in mainstream discourse. However, the tools that the proponents of RRI
suggest should be used to deal with these concerns are expressed in terms that are
very alien to local STI governance and political cultures.

In the next section, I discuss the conflicts linked to uncritical processes of STI
policy transfer. Then I describe the origin of the multiple perspectives within the
RRI framework. I intend to identify what they have in common and I relate these
ideas to the discourse on STI policy in Latin America. Finally, I discuss why the
main tenet of the RRI discourse is relevant to Latin America, but the tools and cases
proposed do not fit with the main local concerns. I propose then five issues that
should be included in the agenda of a RRI framework that can effectively make a
contribution to local STI policy studies. Moreover, “a view from the periphery”
might also be useful to enrich the European perspective on RRI with new perspec-
tives and ideas.

! Although the concept advanced by most scholars focuses on innovation, the EU perspective also
discusses responsible scientific research. This has been crucial for the current widespread use of
the acronym “RRI” instead of “RI”. In this paper, although I use the RRI acronym, I concentrate
on innovation rather than on scientific research.
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6.2 The Problem of Importing Theoretical Frameworks
in STI Policy

Regarding the problem of importing ideas from other geographical contexts, the
history of STI policy in Latin America has been marked by the uncritical transfer to
the region of theoretical frameworks originated in developed countries. This prac-
tice has been criticized since the 1960s. At that time, Latin American authors had
been highlighting the fact that the level of development of local science and technol-
ogy systems and the peripheral position of the region in global academic communi-
ties required a specific treatment. This standpoint originated as a response to
supply-driven science policies based on the linear model that international organiza-
tions proposed for the region during the postwar period (Oteiza 1992; Finnemore
1993; Feld 2015). Latin American thinkers noted that the emphasis on capacity
building as a prerequisite to progress on the path of technological and social devel-
opment neglected research agendas linked to issues with greater local social impact
(Herrera 1972; Varsavsky 1969; Vasen 2016b).

This line of thought has been embraced by the majority of the local academics
involved in science policy studies. Arocena and Sutz (2000) noted that the concept
of National Innovation Systems -that had been created as an analytical concept to
describe how the most dynamic national configurations on innovation had devel-
oped- was proposed in Latin America as a prescription, as a kind of “model” that
emerging countries should emulate in order to achieve the long-awaited develop-
ment. The example of the “Asian tigers”, particularly South Korea, was repeated ad
nauseam as a proof of the viability of this path, without considering the many dif-
ferences between the Latin American and Asian contexts. According to Dagnino
and Thomas (2001) these processes are not restricted to a simple translation of
policy frameworks in which a signifier is translated into a different language but
attempts to preserve the underlying meaning. What actually is taking place is what
the authors call a transduction process in which a signifier is inserted into a new
context and this creates new meanings (functions, dysfunctions, unwanted effects,
etc). This situation, which Dagnino and Thomas described for the case of Latin
American STI policy has been described in broader terms by Delvenne and Thoreau
(2012) for all non-OECD countries.

6.3 What Is Responsible (Research and) Innovation?

Since the 1980s, a conceptual framework based on evolutionary economics and the
idea of innovation began to take shape (Elzinga and Jamison 1995). Its main objec-
tive was to strengthen “innovation systems” that group together all the different
stakeholders who are part of the processes that lead to the creation of new technolo-
gies. It is assumed that the existence of strong and dynamic systems of innovation
contribute to central economic objectives, such as growth and competitiveness. The

l.asveld @tudelft.nl



96 F. Vasen

generation of innovations that yield economic benefits becomes the privileged
means through which science and technology improve a countries’ economy and
the quality of life of its inhabitants (Lundvall 1992; Nelson 1993).

The “responsible innovation” framework is not clearly represented by this
scheme. Its central focus is not on economic competitiveness but in the governance
of emerging technologies, emphasizing the inclusion and participation of a variety
of actors (Owen et al. 2013; Guston 2014). The framework originates from the con-
cept of “responsible development™ in the context of the National Nanotechnology
Initiative in the United States in the early 2000s. (Roco et al. 2011). This approach
is heir to previous research done on the potential unintended consequences of scien-
tific research and technological development. These issues, which initially were
addressed by the philosophy of science, bioethics and technology assessment,
received a new impetus in the early 1990s with the ELSI component (Ethical, Legal
and Social Implications) of the Human Genome Project. In 1994, it was proposed to
change the acronym ELSI with ELSA, replacing the idea of ethical, legal and social
“implications” with “aspects”. The objective was to abandon a linear view regarding
the impacts. The change was aimed at including the discussion of particular issues
which had potentially more diffuse implications and required a greater degree of
public participation. The idea of “aspects’ could not be easily restricted to questions
of risk, safety and health, which could be framed and analyzed only with expert
knowledge (Thoreau 2013; Zwart et al. 2014).

Shortly after the research in the field of ELSI/ ELSA consolidated in the 2000s,
the concept of Responsible Research and Innovation (RRI) arose. It was proposed
as a more comprehensive concept, intended to encompass work on ELSA but also
to give it a wider dimension and integrate it with broader areas of science policy. To
understand the genealogy of this approach, it is also useful to refer back to the
debate on biotechnology, particularly on genetically modified organisms (GMOs).
A potentially very critical view regarding emerging technologies emerged in the
European context that created discomfort in the industrial elites. Years later, it was
feared that nanotechnology could be subject to the same critique. Rip (2006)
employed the term “nanophobia-phobia” (a phobia within the scientific and indus-
trial community about the emergence of a nanophobia within the public) to refer to
these concerns. Later, the concept of RRI broadened its scope beyond the specific
field of nanotechnology and today occupies a central place in the European Union’s
STI funding programme, Horizon 2020, under which is one of the cross-cutting
concepts of the component “Science with and for Society”, whose total budget for
2014 and 2015 was 91 million euros (European Union 2014a; Galiay 2014).

The responsible innovation framework is best characterized by the multiple ele-
ments attached to it rather than by a single definition. According to Zwart et al.
(2014), this is a consequence of the top-down manner in which the concept —the
signifier “RRI”- was proposed by the policy elite before any meaning was fixed.
However, it is possible to distinguish some characteristic features that appear in the
writing of most authors who use the term “RRI” which connotes that there is a more
or less defined framework. Stilgoe et al. (2013) point out that what characterizes
RRI is the intention to create spaces for discussion on aspects of innovations that are
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matters of public interest or concern. Thus, with the participation of all affected
stakeholders (government, academia, industry, civil society), it is expected that the
innovations produced reflect more appropriately the values and interests of a wider
set of actors and not only of those who promote the technology. These authors argue
that responsible innovation has four integrated dimensions (anticipation, reflexivity,
inclusion and responsiveness) that should guide processes of institutional reflection
and assessment of scientific and technological initiatives.

Moreover, the European Union, which has been one of the main promoters of the
framework has not offered an official definition of Responsible Research and
Innovation, but refers to a characterization offered at one Competitiveness Council
meeting, in which it was described as “a process for better aligning research and
innovation with the values, needs and expectations of society. It implies close coop-
eration between all stakeholders in various strands comprising: science education,
definition of research agendas, access to research results and the application of new
knowledge in full compliance with gender and ethics considerations” (European
Union 2014b).2

Thirdly, the research group led by Jeroen van den Hoven (2013) based at Delft
Technical University has also advanced a definition with a somewhat different
focus. The vision of these authors arises in the context of the discussion about tech-
nology and values. Based on the notion that technology is not neutral, they argue
that it is possible to influence the development of emerging technologies in order to
incorporate values that are considered desirable. Thus, it is expected that new tech-
nologies can solve moral dilemmas by creating technical designs that expand the
possibilities of action faced by actors trying to solve ethical problems. This proposal
is based on the idea of Value-Sensitive Design, a perspective that emerged at
Stanford during the 1970s. Originally dealing with information technology, it was
later extended to other emerging technologies. It should be noted that the Dutch
research council (NWO) has created a specific funding program for responsible
innovation inspired by these ideas. Another feature of this approach is its focus on
technology and not science, so it is rather a vision of Responsible Innovation and
not of Responsible Research and Innovation.

Critical perspectives on the RRI approach have also emerged recently. They see
a pro-industry bias in the concept and argue that by institutionalizing and promoting
public participation in a top-down manner RRI proponents could limit the potential
for criticism; a possibility previously enabled by participatory mechanisms devel-
oped since the 1990s (Thoreau 2013). The upstream total stakeholder participation
that RRI proposes would essentially prevent the emergence of a radical opposition
and resistance movement and not necessarily lead to a democratic opening. In this
sense, it is argued that RRI would be an ally of traditional technological develop-
ment, allowing its proponents to “stop and think a minute” but without truly putting
into question the technological pathways and overall benefits (Rip 2014). Finally, it
has also been noted that this framework may increase the bureaucratization of

2This definition is based in the six point agenda that appeared in previous EU documents: engage-
ment, gender equality, science education, open access, ethics and governance.
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scientific research and innovation through RRI-compliance assessments, which
may become required points of passage; although they would be prerequisites they
would not necessarily foster reflection of the actors involved.

The starting point of RRI is a much friendlier vision of market dynamics and inno-
vation that more radical previous reflections have linked to public participation in
technology assessment. In this sense, responsible innovation is much more reformist
than a revolutionary proposal. Its fundamental difference from other more conven-
tional approaches is its claim that the dissemination and social appropriation of emerg-
ing technologies is not a phenomenon to be analyzed in purely economic terms (as can
be seen in works like Bozeman et al. 2008). The importance it gives to consensus
building among all sectors of society is also remarkable. The RRI framework in all its
versions has both an analytical (“the adoption of a technology must be understood
from a multidimensional perspective”) and a normative component (“‘the participation
of more stakeholders in early stages of development should be facilitated”) that advo-
cates against economic reductionism and the monopoly of expert knowledge.

6.4 Responsible Innovation and Socio-economic
Development in Developing Countries

As previously noted, the agenda of STI policy in developing countries is strongly
linked to the paradigm of the economics of innovation and the pursuit of competi-
tiveness. While this is also true in the developed world, in the Latin American scene
these frames are virtually hegemonic and do not leave much space for more reflec-
tive or alternative paths. The prevalence of a still strongly enlightened vision on the
potential of technology (Macnaghten and Guivant 2011) can be thought of as a
reason for this.

The central question that should be asked then is, “How useful or relevant is the
framework of responsible innovation to the situation of developing countries, par-
ticularly in Latin America?” In this sense, I think it is important to distinguish what
we might call the “core ideas” of the RRI perspective from the tools and enforce-
ment mechanisms that have been developed in order to put the ideas into practice.
As noted by Delvenne et al. (2011), the tools, derived mostly from the European
tradition of public participation in science and technology and technology assess-
ment, historically have not been echoed in the Latin American scene. However, this
does not mean that the issues that are the root of the RRI approach are unrelated or
irrelevant in these regions. Although public participation mechanisms in science
and technology did not develop in the European way, numerous examples of critical
reaction against technological developments can be identified in Latin America,
particularly those related to environmental issues. This critique was conducted in
most cases not institutionally but primarily as a phenomenon of resistance and
mobilization. This situation indicates that conflicts over the “alignment of research
and innovation with the values, needs and expectations of society” also occur in
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developing countries. The mechanisms employed however cannot be captured with
the tools available in frameworks such as “responsible innovation”.

At this point, there are two conceptual alternatives available. The first would
involve noting the inadequacy of the concept of RRI to characterize conflicts linked
to the social acceptability of technologies in Latin America and criticize the
‘Eurocentric’ content of the notion, in a post-colonialist fashion. On the other hand,
a second option would recognize the importance of establishing a dialogue between
the conceptual frameworks developed in Europe and the Latin American agenda, and
intend to contribute to the construction of notions that may simultaneously have
global reach and address the specific local contexts. This second option presupposes
the distinction between a shared ideological core and specific mechanisms and appli-
cations that are dependent on the context in which they are applied. I assume then
that the concept of RRI involves concerns that are shared by stakeholders globally
and are potentially applicable to all regions. However, the way the concept has been
deployed in Europe does not match the main topics in the Latin American agenda in
STI policy. Even if there are shared problems, the concepts and notions mobilized
are mostly foreign to the local context. I do not want to suggest that this is a miscon-
ception of the developers of the RRI framework, as it was explicitly constructed for
the European context. The main task is then to emphasize which topics are particu-
larly relevant to the discussion of anticipation and social acceptability of emerging
technologies in developing countries and to include them in the RRI agenda.

6.5 A ‘Responsible’ Agenda for Innovation in Developing
Countries

One of the main precautions to be taken when discussing STI policies in Latin
American is that, unlike in the context of the developed world, both science and
technology are addressed primarily as tools to achieve a higher level of socioeco-
nomic development. In this sense, there is a dominant view that STI are a means
towards further development. The critical perspective that involves considering sci-
ence and technology not only as tools for improving the quality of life but as threats
and risk carriers (Beck 1992) is highlighted by some social actors but is absent in
STI policy discourse. Unlike other approaches towards the risks of emerging tech-
nologies, responsible innovation is more optimistic about the possibility of control-
ling these risks and integrating their assessment into the innovation process (Zwart
et al. 2014). However, even if RRI represents a more pro-innovation perspective, the
idea of controlling the risks of technology as a whole is only hardly acknowledged
by Latin American STI policies as a priority. All attempts to promote policies that
engage with the risks and unintended consequences of technology must then chal-
lenge what I call the “luxury argument”: the idea that all discussion of negative
aspects of technology is an intellectual luxury for developing countries. The discus-
sion of risks in an anticipatory and integrated manner, as outlined in the approach of
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responsible innovation, could be then referred to as a luxury that cannot be afforded
by developing countries. In this view, resources should be invested in the advance-
ment of science and technology and only then, if necessary, the question of risks
should be addressed. Discussing risks beforehand could slow down a countries’
economic development and be detrimental in the long run. However, this perspec-
tive involves ignoring the consequences of not treating the risks of technology with
a precautionary approach, as shown by many environmental disasters or forms of
intensive exploitation of natural resources.

To confront this “luxury argument”, I therefore believe that it is necessary to
pose a general principle to address the issue of the risk of technological develop-
ment in developing countries® stating that “the question of social acceptability of
new technology should always be analyzed in conjunction with the question of
socioeconomic development.” This is neither a genius idea nor is it a novelty, but
keeping this idea in mind can pave the way when raising the issue of the risks of
technology and social acceptability to a set of policy-makers who see STI policy
only under the lens of innovation and competitiveness, and who characterize all
other reflection as superfluous. This is particularly the case when resources are
scarce and they subscribe to a trickle-down approach and state that competitiveness-
oriented policies will eventually shed satisfactory results for all.

In the next sections, I will present five discussion points linked to the dynamics
of conflicts related to the social acceptance of technologies and the “alignment”
between research and innovation and societal expectations, needs and values. My
intention is to introduce an issue agenda for a concept of responsible innovation
more appropriate within the context of developing countries. This does not mean
that the framework of RRI is fundamentally wrong. It is just a reminder that in order
to meet its goal of aligning technological developments with social expectations in
a different geographical context, new aspects have to be highlighted and new tools
need to be developed.

6.5.1 Expand the Scope of Responsible Innovation
Beyond Emerging Technologies

Although the focus of the RRI framework has been on emerging technologies, the
broader problem being addressed is that of social acceptability and the alignment of
social expectations with technological development. In this sense, I argue here that
a vision of responsible innovation that takes into account that the particularities of
the developing world should not be limited to new and disruptive technologies.
While it is true that emerging technologies pose new challenges that require the

3This principle is naturally not exclusive for developing countries. It just becomes more important
in that context since the issue of socioeconomic development has a much more important place on
their political agenda.
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creation of spaces for reflection, acceptability challenges are still an issue with more
mature technologies. “Emerging technologies” usually refers to high-tech develop-
ments such as nanotechnology, robotics and biotechnology.

In contrast, in the developing world there are many cases where social accept-
ability issues related to technology are not necessarily linked with high-tech and
emerging technologies. In the case of Latin America, there are conflicts linked to
new technologies such as biotechnology as in the case of GM maize in Mexico and
Colombia (Fitting 2014) or soy in Argentina (Arancibia 2013) or new technologies
regarding the extraction of natural resources such as open pit mining. But among the
most contentious cases are also situations related to older technologies such as Belo
Monte hydroelectric dams in Brazil (Hall and Branford 2012) or the installation of
pulp plants in Argentina and Uruguay (Vara 2007; Baya-Lafitte 2016). All these
cases involve questions regarding the social acceptance of technologies and the
alignment of innovation with social expectations. Responsible Innovation as a
framework should not necessarily be restricted to the cases in which emerging tech-
nologies are involved and tools have to be developed to deal with issues of accept-
ability of mature technologies.

6.5.2 Contentious Politics as Part of the Process of Social
Acceptability of Technologies

Literature related to the concept of responsible innovation, ELSI/ELSA or technol-
ogy assessment, deals mostly with cases of public participation in science and tech-
nology within the context of developed countries. The methodologies implemented,
such as consensus conferences, citizen juries or scenario workshops, presuppose a
context in which dialogue in formal contexts is still possible and stakeholders
engage in a rational debate.

There is however a more acute dimension of controversies linked to the accep-
tance of technologies in which the conflict has escalated to levels at which the appli-
cation of these methodologies is not possible. In these circumstances, social
participation is expressed not institutionally but routed through radical resistance
(Pestre 2003; Bauer 1995). In these cases the social actors who oppose a particular
technology adopt the disruptive techniques of contentious politics (demonstrations,
blockades, boycotts) in order to add more power to their claim.Clearly it cannot be
said that these forms of protest are specific to the developing world, as we can find
many cases also in the United States, for example, controversies around fracking in
the Midwest or the anti-nuclear movement (see Nelkin 1984 for one of the first
analyzes on the subject). In the developing world however, the large differences in
power between the promoters of technology and those who resist it, added to a
diminished presence of the state, distrust in institutions and lower levels of education
creates a context in which radical resistance is seen by protest groups as a more
viable way to gain public visibility and influence political decisions.
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Multiple cases that show this trend can be found in Latin America. In the previ-
ous section I mentioned the protest movement against the installation of a pulp-mill
plant on the border between Argentina and Uruguay. In that situation, many factors
came together: the rejection of potential water, air and visual pollution that the plant
would produce, the discussion of whether the Finnish company, Botnia, was bring-
ing outdated technology to the region no longer accepted in Europe and the diplo-
matic conflict generated by its location on an international boundary (Vara 2007). In
this regard, many considered this protest as a case of NIMBY conflict because the
discussion was mainly about localization and not about the technology itself. The
bridge connecting Argentina and Uruguay at that point was closed for almost four
years by the protest. The Argentine government took environmentalists’ claim as a
national cause and even brought the case to the International Court of Justice in The
Hague.

Not in all cases such a strong commitment from the government can be found. In
the resistance to mega open-pit mining projects in the Andes, the state appears as a
partner of the mining companies rather than a supporter of local inhabitants. Local
organizations partner with opposition politicians and other international environ-
mental organizations through transnational advocacy networks (Keck and Sikkink
1998). In most cases, protesters have set up roadblocks and triggered repressive
action by the authorities (Origlia 2015). In the Patagonian town of Esquel a referen-
dum took place in 2003 where people voiced their opposition against mega-mining
projects. In these cases it was the protest and mobilization of the people who gener-
ated the withdrawal of projects. It is hardly possible that in a climate of open conflict
institutional mechanisms for technology assessment could have been useful to gen-
erate a proposal satisfactory for all stakeholders.

In conclusion, I would like to emphasize that if the objective of the responsible
innovation framework is to facilitate the social acceptance of technologies, it cannot
be restricted to institutional mechanisms that can only work within certain contexts.
It is necessary to think how to address conflict situations in which social participa-
tion appears only in the most original form of resistance. It may be argued that the
framework of responsible innovation should not develop tools to deal with these
cases, since what these situations show is what happens when a preventive approach
like responsible innovation is not followed through on. The solution would be then
to implement the preventive measures recommended in the framework. My position
is that, given the characteristics of the governance of STI in the region, the escala-
tion of conflicts and the use of disruptive techniques of social protest is unavoidable
in many cases. I am not maintaining the view that the intention of preventing the
escalation of conflict through enlarged institutionalized public participation should
be abandoned. But since power differences and lack of trust in institutions make
resistance inevitable in many cases, it is necessary to find tools that enable respon-
sible action in situations in which radical political action cannot be avoided.
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6.5.3 A Global View of Innovation Value-Chains

In today’s world, it is increasingly common that the technology development pro-
cess takes place in multiple locations. While R&D, design and prototyping are often
concentrated near the companies’ headquarters in developed countries, manufactur-
ing and other polluting and energy-intensive industrial production processes are
often carried out —outsourced- in countries in the developing world.

Developing countries are often the source of the raw materials needed for the
production of innovations, such as coltan in Sub-Saharan Africa for electronics or
lithium in Bolivia and northwestern Argentina for batteries. In addition, these coun-
tries may also be recipients of technological waste, i.e. products at the end of their
life cycle that are sent to developing countries as donations but are actually unusable
products.

When reflecting on what it means to develop an innovation responsibly, it is
necessary to include not only the undesirable impacts on its potential users but also
the vision of all those who will be affected globally by the process of developing
this technology and will participate in the new value chain. Fairphone, a mobile
phone that comes with minerals obtained outside conflict zones and by paying
decent wages to workers is an interesting example that addresses this dimension
(Wernink and Strahl 2015).

These situations can be described as negative consequences of the globalization
of the economy. To address these conducts, organizations such as the OECD (2011)
have issued guidelines urging multinational companies to behave responsibly in the
various countries in which they operate. A company’s reputation may be adversely
affected by these actions, which can damage their own Corporate Social
Responsibility strategy. However, neither potential failure to comply with the guide-
lines nor potential reputational damage can provide a framework in which an irre-
sponsible attitude in this regard can be adequately punished. Civil society can also
play an important role making the irresponsible and criminal practices of companies
visible.

While this point is not directly linked to the original focus of responsible innova-
tion in emerging technologies, I think it is a central issue for a discussion agenda
concerning the responsible development of technologies in a globalized world. The
tools for risk analysis and public participation that RRI proposes should include the
views of all those who will be involved in the global technological system created
by this new technology and the positive and negative consequences they may face.
This also includes the populations that will be affected by the globally distributed
processes of resource extraction and manufacturing and not only consumers.
Internalizing the greater number of externalities, both positive and negative, can be
considered a responsible course of action.
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6.5.4 Strengthen the Theoretical Link Between Responsible
and Inclusive Innovation

In recent times, we have witnessed a growing interest in linking science, technology
and innovation policy more directly with the problems of inequality and social
inclusion. This trend is verified both by international organizations like the World
Bank or the OECD (Paunov 2013; Dahlman et al. 2014) and academic researchers
(Cozzens and Sutz 2012; Casas et al. 2014; Thomas 2012; Knorringa et al. 2012).
Developing countries are the main beneficiaries of these policies because it is there
where the most urgent needs of social inclusion are found.

The approaches currently available have different nuances and not all are nec-
essarily aligned with the ideas of responsible innovation. While in general the need
for specific STI policies to address the challenges of inequality and poverty are
acknowledged, the approaches taken by international organizations focus on the
need to include the “base of the pyramid” as consumers, and regard inclusive inno-
vations as a means for expanding markets to a previously unreachable population
(see for example Prahalad and Mashelkar 2010). In contrast, most academic
visions regard beneficiaries not only as passive consumers but as citizens and inno-
vators who can transform available technologies to suit their own needs and
interests.

This brief comparison between existing frameworks on the subject reveals that it
would be a mistake to think that inclusive innovation is necessarily responsible.
Frameworks such as the “base of the pyramid” do not address the processes of
including actors that is the central tenet of responsible innovation.* Moreover, nei-
ther the inverse statement is true. Not all responsible innovation is necessarily inclu-
sive in the sense of “inclusive innovation”. The literature on responsible innovation
is primarily concerned about the inclusion of all stakeholders in the design of
emerging technologies. It could be the case of a technology developed along with
the participation of all stakeholders but whose objective is not linked to the problem
of social inclusion, in the sense that it is understood in the literature on inclusive
innovation.

In short, what is important is to create a dialogue between the two theoretical
reflections -inclusive and responsible innovation. It could be possible then to move
forward in the development of a more integrated framework in order to ensure that
all inclusive innovation is also responsible and every responsible innovation is
inclusive or at least does not contribute to social segregation.

4 As Pansera (2014) noted, the main objective of this framework is to include the poor in the market
economy. It puts no emphasis on social justice or transformation or other broader dimensions that
could be related to responsible innovation.

l.asveld @tudelft.nl



6 Responsible Innovation in Developing Countries: An Enlarged Agenda 105

6.5.5 The Importance of Establishing Mechanisms
Jor Intercultural Dialogue

Finally, one last point to which I want to draw attention is related to the origin of the
values that the framework of responsible innovation tends to promote.’ Even if
responsible innovation frameworks aim to include all potential actors in the innova-
tion process, the challenge is even greater in situations of intercultural dialogue with
indigenous peoples and other traditional knowledge holders. It is true that the prob-
lem of cultural acceptance is not specific to only cases of the developing world.
Cultural differences regarding the appropriation of technology occur also within
Western cultures, as shown for example by Jasanoff (2005) in her study about per-
ceptions of risk in biotechnology. However, the potential incommensurability when
Non-Western cultures are involved is even greater. It could even be considered that
modern technology, closely related to the project of Baconian-Galilean modern sci-
ence, is a Western project in itself.

To avoid criticism of responsible innovation as a Eurocentric or colonial frame-
work, it is necessary to incorporate sensitivity within RRI towards the issue of tra-
ditional knowledge. The cases of biopiracy in which the intellectual property of
indigenous groups was not recognized could be an example to consider and not to
follow (Shiva 1997). However, this does not imply that any use of traditional knowl-
edge automatically qualifies as responsible. The ‘science-wars’ in South Africa
regarding AIDS therapy shows that ‘traditional knowledge’ is a contested and con-
flictive notion when used to address current issues (Green 2012).

On a broader level, traditional knowledge should not be limited to specific
applications but also considered in regard to the different conceptions of human
welfare. Bolivia and Ecuador have adopted the idea of sumak kawsay or good liv-
ing from aboriginal people, which conveys an idea of human development very
different from the standard in the Western world (Radcliffe 2012). In short, it is
important that a concept of responsible innovation incorporates criteria and tools
for addressing problems of the social acceptance of technologies in intercultural
contexts that conform to notions of justice, diversity and democracy (Olivé 2010).
This will give the responsible innovation framework a broader scope and a greater
capacity for understanding the dynamics associated with technology in the devel-
oping world. Moreover, sensitivity to these issues is also currently strongly
needed in the Western world where societies have become more and more
multicultural.

°1t is worth noting that some definitions of RRI include an explicit mention to European values as
an intrinsic part of RRI (von Schomberg 2013).
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6.6 Conclusion

In this paper, my aim was to discuss responsible innovation within a broader geo-
graphical context than usual studies. In this sense, I questioned whether the concept
is relevant in order to analyze cases outside the region where it originated and whether
it can be useful as a framework for public policy in those settings. I argued that the
overall objective that inspires responsible innovation (the alignment research and
innovation with the values, expectations and needs of society) is laudable and is not
necessarily restricted to the European level. However, the tools that the framework
RRI usually discusses are mostly linked to the European context and the tradition of
technology assessment and public participation that has not been successfully devel-
oped in other regions of the world. In turn, the overwhelming majority of empirical
studies linked to the RRI framework are focused on Europe or North America.

In the fifth section, I pointed out five issues that should be considered in order to
make the RRI framework more suitable within the context of developing countries,
particularly Latin America. The issues mentioned have greater relevance in the con-
text of developing countries. However, this does not mean they are only applicable
to them. They can also serve to put more emphasis on issues that may have become
blind spots in the European context, and a foreigner’s perspective can help to visual-
ize them. Problems of the acceptance of mature technologies, the challenge of inter-
cultural dialogue and the relationship between technology and social inclusion can
occur in all geographical contexts.

Finally, this text does not seek to “sell” a concept or impose a buzzword in
regions that have not shown much interest in it. My aim is to discuss what Latin
American science and innovation policy studies can learn from developments tak-
ing place in other regions, as well as what Europeans can learn from an outsider’s
critique of the concepts they have created. In this sense, and in the case of Latin
America, the framework of responsible innovation can be useful to incorporate into
local science policy, still hegemonically dominated by the approach of innovation
used for competitiveness, a broader view point that emphasizes a more critical
approach to technological development and enhances the participation of more
stakeholders. Achieving this could be an important step towards the creation of a
more multidimensional science and technology policy; one that analyzes the contri-
bution of innovation in terms that exceed economic outputs and that are closer to
meeting the needs and expectations of society as a whole.
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Chapter 7

Climate Engineering: Responsible Innovation
or Reckless Folly?

Keynote Address to RRI Conference 2015

Steve Rayner

Abstract Responsible innovation has been a longstanding concern for the social
sciences: dating back at least as far as the 1980s, since when a succession of tech-
nologies have been introduced with grandiose claims of life-changing benefits, only
to founder in the face of under-performance and public scepticism. This paper asks
whether the emerging and already controversial field of climate geoengineering will
prove to be yet another chapter in this litany or whether it represents an opportunity
to develop a framework for responsible innovation according to a model of guiding
societal principles and technology-specific protocols. It concludes by noting that
geoengineering is currently at a research impasse as technologists await a green
light from social scientists before proceeding with research, while social scientists
are limited to commenting on highly speculative ideas about how geoengineering
might turn out in practice. Under these conditions, the values underlying debates
about novel technology are unusually transparent.

7.1 Clashing Values in Innovation

My engagement with issues of responsibility in scientific and technological innova-
tion began very early in my career. My first post-doctoral research project, in the
early 1980s, examined the perception of ionising radiation among medical workers
in hospitals in the United States. The 1979 nuclear accident at Three Mile Island
had focused attention on potential public exposure to ionizing radiation hazards. I
wanted to look at the perception of radiation hazards in a context that was perhaps
less controversial, a less ‘hot’ context if you like, than nuclear power. So I chose to
look at the use of radiation in medicine, particularly in therapeutic and diagnostic
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contexts where it could be viewed as actually serving a positive purpose, rather than
simply being the incidental hazard of another technology. It was a fascinating proj-
ect (Rayner 1986). Among other things, I discovered very important cultural differ-
ences between people working in research labs and those working in clinical labs.
The culture of the clinical lab required technicians to reproduce the same test over
and over as exactly as possible. So creating routines and sticking to them very pre-
cisely was an important cultural value of the clinical laboratory. On the other hand,
in the research lab, the values were very different. The priority here was to make
progress on research projects and, unlike the workers in the clinical labs who were
very careful to keep their radionuclides within the designated areas on the lab bench
and to use only the special hot sinks for the disposal of radioactive materials, the
technicians in the research labs said things like ‘I treat it like candy’. In fact one of
them even went by the amusing sobriquet of ‘Three Mile Irwin’.

Following this work, I moved to the Oak Ridge National Laboratory in Tennessee:
one of the US Department of Energy’s research facilities. Initially they said, ‘We are
really interested in your work on the perception of ionizing radiation hazards in
medicine because it might help us to understand why people are perfectly happy to
live downstream of one of the Tennessee Valley Authority’s dams but they are often
uncomfortable about living close to one of TVA’s nuclear power stations. If we can
understand this perhaps we can better explain to people why their concerns about
nuclear power are misguided’. My response was, ‘Firstly, I'm not sure that I can do
what you suggest and, secondly, I'm not sure that it would be ethical. I don’t think
it’s the role of the social sciences to engage in social engineering. But I think that
we can help engineer technology to the requirements of society’. I went on to pro-
pose developing ways of characterising technologies in their early stages to under-
stand what some of their social, environmental, economic, and political implications
might be and how those might mesh with the existing values that people have.

Subsequently, as a researcher in the US and Britain, I have engaged with a series
of controversial technologies including nuclear power, the Internet, GM foods,
nanomaterials, and most recently, climate geoengineering. In the process, I have
repeatedly observed what I’'ve come to call the ‘novelty trap’ (Rayner 2004). Each
time one of these new technological fields emerged, their advocates promised mar-
vellous things; nuclear power — ‘energy too cheap to meter’, the Internet — ‘the
information super highway’, GM foods — ‘we’re going to feed the hungry’, and with
nanomaterials we were going to beat swords into ploughshares and produce won-
derful kinds of technological utopian futures. What did we get? We got a nuclear
waste legacy, the digital divide, the Flavor-saver tomato, and deodorizing socks. Not
only was the outcome of these technologies much more mundane that what was
promised; the promise of radical new capacities, new human powers through tech-
nologies, raised questions about new risks. Time and again, the response on the part
of innovators to concern about novel risk was very consistent. They would say,
‘Actually, this isn’t new after all; we’ve been doing it a long time’. ‘Nuclear energy
is just another way of boiling water to drive a turbine to make electricity’, or ‘digital
technology is really an extension of the telephone and the television and existing
telecommunications’, and ‘GM foods are just animal husbandry and crop breeding’.
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As for nanomaterials, we were told, “You can go to the Royal Institution in London
and see a big purple jar of colloidal silver created by Michael Faraday in the
Nineteenth Century. Nanotechnology is really just colloidal chemistry and elec-
tronic miniaturisation’. This cycle of hype, reaction and normalisation is inherently
ambiguous. On the one hand, it is a costly and socially disruptive process involving
dubious argumentative reversals. But on the other hand, I also suggested that it is a
form of informal technology assessment. It is reasonable to ask to what extent the
proliferation of public engagement mechanisms for responsible innovation that are
proposed by social scientists are driven by discomfort with the untidiness of the
political world: a drive to tidy-up politics.

Responsible innovation has been a longstanding concern for the social sciences:
dating back at least as far as the British sociologist David Collingridge in the early
1980s. In his classic work, The Social Control of Technology, Collingridge (1980)
argued that, ideally, society would want to put mechanisms in place for responsible
governance early in the development of a new technology, rather than wait until it
has become locked in to a larger socio-technological system. When we discover,
late in the day, that there are problems with a technology and try to back fill regula-
tion, it is often too late to do so effectively. Since Collingridge, we have seen pro-
posals for constructive technology assessment from Ari Rip et al. (1995), the idea of
value sensitive design (Friedman 1996), real-time technology assessment coming
from Arizona State University in the United States (Guston and Sarewitz 2002), the
idea from the UK of up-stream public engagement (Wilsdon and Willis 2004),
anticipatory governance (Barben et al. 2008) and, more recently, the idea of respon-
sible innovation (Owen et al. 2013). So the challenges of governing emerging tech-
nology remain serious and ever present concerns that we try to get to grip with in
different ways, although we never seem to get quite a satisfactory handle on them.

7.2 Responsible Innovation with Climate Geoengineering

This, then, is the context for the rest of this paper in which I will focus in on my
recent experience with climate geoengineering. My engagement with this topic
began in 2008 with an invitation from Britain’s Royal Society to join a working
group preparing a report on climate geoengineering, defined as ‘the deliberate large-
scale manipulation of the planetary environment to counteract anthropogenic cli-
mate change’ (Shepherd et al. 2009). Two things are worth emphasising from the
outset. One is that there were no fully fledged geoengineering technologies to
assess. This remains the case today. Geoengineering proposals are very much in the
concept phase. There are existing pieces of equipment that could be incorporated
into geoengineering technology systems; there are computer simulations of their
effects; but we are not remotely near anything like a socio-technical system capable
of delivering geoengineering outcomes. The second thing I want to emphasise is
that geoengineering is a broad term covering an extraordinarily wide range of het-
erogeneous technical practices. In that sense it is very much like the idea of
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nanotechnology which, if you remember, brought together diverse fields like
microbiology, electronic miniaturisation, molecular engineering and so on and so
forth. Geoengineering is a portmanteau term encompassing a very wide range of
practices.

7.2.1 Available Geoengineering Technologies

Convention has it that there are two approaches to geoengineering. One is to take
carbon out of the atmosphere and store it somewhere. The second is to reflect some
of the sun’s energy away from the earth by creating some kind of umbrella or para-
sol effect. But there are also two ways that you can do both of these things. One is
by enhancing earth system processes or, if you don’t like it, you can say ‘tinkering’
with earth systems processes. The other is by hard engineering machines. To take
carbon dioxide out of the atmosphere by enhancing earth systems processes, one
might add iron to the ocean to encourage plankton blooms that would draw carbon
out of the atmosphere through photosynthesis, or by engineering artificial trees that
extract that carbon from the atmosphere and then inject under pressure into spent oil
and gas wells.

Similarly there are two ways to reflect the sun’s energy. One is by putting sul-
phate aerosols into the stratosphere in imitation of volcanic eruptions, which have
been associated with atmospheric cooling effects. For example, the 1991 Mount
Pinatubo eruption resulted in a drop in the global average temperature of about half
adegree for a couple of years. A hard-engineering approach to reflect sunlight might
involve putting mirrors into space, possibly at the Lagrange Point between the earth
and the sun. This is probably the least talked about geoengineering option, largely
because it is considered that the costs of lifting the kinds of payloads involved would
be prohibitively expensive.

As James Fleming (2010) has pointed out, engineering weather and climate is
not entirely novel. James Pollard Espy was known as ‘the Storm King’. He was the
scientist who, in the 1840s, advised the US government that it should buy up wood
lots across the United States so that it could set fire to them to create convection
currents that, he believed, would bring moisture-laden air into an area to create rain.
This idea, by the way, was rejected largely because of opposition from the southern
states who feared that it might one day be used as a weapon against the South.

The notion that ‘the rain follows the plough’ was the Nineteenth Century idea
that ploughing arid areas, such as the US Great Plains or South Australia, would
release moisture from the soil, which would then evaporate to create rain clouds,
thus geoengineering the agricultural capacity of the plains by interfering with the
weather system. In the Twentieth Century, there were various cloud seeding pro-
grammes designed to stimulate rain or divert hurricanes, particularly in the US from
the 1940s onwards. In 1965 the first ever report to the US president on climate
change (US PSAC 1965) says nothing about reducing greenhouse gas emissions:
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nothing about what today we call mitigation. It is also silent about what we would
describe as adaptation. It is entirely concerned with things that today we would call
geoengineering.

7.2.2 Drivers Behind Geoengineering

So then the question is, why are people reviving geoengineering ideas some 50 years
later? Partly it is the result of frustration with the slow pace of climate negotiations
about emissions reductions. There is the idea that geoengineering techniques might
be used to shave the peaks of a warming trend, to extend the period in which to
introduce mitigation options. There is another concern: that we have been making
global warming signals stronger by our actions to reduce other forms of air pollu-
tion. Recently introduced measures to clean up sulphur emissions from global ship-
ping mean that we are actually putting less sulphate aerosols into the atmosphere
than before. Thus, aerosols that have been masking some of the existing warming
trend are being removed. Perhaps this could be corrected for by deliberately intro-
ducing new aerosols in the stratosphere. Another reason might be to tackle the
effects of non-point source emissions. About 60% of the world’s emissions are non-
point source emissions, this makes them much harder to deal with, while the jet
aircraft is probably the only technology for which we cannot currently find a low
emissions alternative that will deliver the same level of service that we presently
enjoy. Having something that would deal with the emissions from jet aircraft in
another way, such as sucking the carbon out of the atmosphere, might be desirable,
and that is one of the reasons that Richard Branson has offered a prize for somebody
who can come up with a good way to do that. So, some people see commercial
opportunities to develop new industries and services in this space.

But we’ve also had some other kinds of motivations. I have heard people say that
they are not really interested in getting people to do geoengineering; they want to
use the idea of geoengineering to scare people into trying much harder to reduce
their carbon dioxide emissions. On the other hand, there are those who think that the
prospect of geoengineering will have the opposite effect of making people feel more
relaxed about cleaning up their carbon emissions.

There is also increasing recognition of the impossibility of meeting current tem-
perature stabilisation goals through mitigation alone (e.g., UNEP 2012). The most
recent assessment of the Intergovernmental Panel on Climate Change offers only
one pathway that keeps a future temperature rise below 2 degrees Celsius. This
pathway, RPC2.6, includes very large amounts of Biomass Energy with Carbon
Capture and Storage (BECCS). That is a geoengineering carbon removal technol-
ogy that would have huge implications for land use and may have implications for
biodiversity. But the IPCC is essentially saying that we cannot limit warming to 2
degrees target without some kind of geoengineering.
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So, there are many motivations for the recent interest in climate geoengineering.
But, I do emphasise that it is generally recognised by anyone who seriously engages
with geoengineering research that, at best, it is a compliment to, it’s not a substitute
for, conventional adaptation and mitigation technologies.

7.2.3 Concerns About Geoengineering

There are also many concerns about geoengineering. Is it technically feasible
beyond the drawing board and the lab bench? Can you scale it in a timely fashion?
Could you get enough BECCS put in place, for example, in time to actually keep
emissions down in the way that the IPCC suggests? In the case of carbon removal,
we are looking at building an industry on the scale of the fossil fuel industry in order
to reverse engineer the waste disposal practices of the industrial economy over more
than two centuries.

In addition to the issues of scale and timing, there are significant unknowns costs
and financing. Some have claimed that putting sulphates into the stratosphere is
cheap (e.g., Barrett 2008). The programme costs of putting sulphate aerosols into
the stratosphere are probably fairly cheap, and probably a lot cheaper than conven-
tional mitigation for the same amount of temperature reduction. However, as with
all benefit-cost analysis, this conclusion depends on how the analyst bounds the
system. If the system is bounded more broadly to include the wider potential envi-
ronmental and social costs, such as the possible biodiversity implications of Biomass
Energy with Carbon Capture and Storage, or the costs of possibly disrupting the
Asian monsoon, upon which Asian agriculture is highly dependent, the costs are
going to look very different. Both the Royal Society (2009) and the Climate
Geoengineering Governance project (MacKerron 2014) reviewed estimates of geo-
engineering costs and found that that they are entirely sensitive to the input assump-
tions. If you want to make any geoengineering technology look expensive, then you
chose the input assumptions that make it look expensive. If you want to make it look
cheap you chose the input assumptions and you bound the system in a way that
makes it look cheap. Claims about ‘the incredible economics of geoengineering’ are
just that. They are not credible.

There is also the prospect of unintended consequences, I have already mentioned
potential biodiversity implications with BECCS. Disruption of the Asian monsoon
has been raised as a possible consequence of the deployment of sulphate aerosols
although different computer models reveal conflicting results. There is the question
of moral hazard that I've already alluded to. This is the notion that if we appear to
have some kind of get out of jail free card, then people will try less hard at reducing
their emissions. Concerns have also been raised about a so-called the slippery slope,
which is the idea that once you go a little bit down the path of geoengineering you’re
going to lock yourself in. I will say more about this in a moment. There are potential
issues of technical and economic lock-in. An example of technical lock-in might be
that if we put sulphate aerosols into the stratosphere and continue to emit greenhouse
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gasses, relying on the umbrella that we have created to cool the atmosphere, only to
find that there is a significant unintended consequence, such as disruption of the
Asian monsoon, that requires us to terminate the programme, then there would
likely be a very sudden spike in temperature because of the accumulated greenhouse
gases. This could be much more disruptive than having allowed the atmosphere to
reach that temperature in a much more gradual way. Economic lock-in is a potential
issue with carbon removal. Having constructed a massive industrial infrastructure
for carbon removal and storage, there would be entrenched interests in keeping that
industry running, even if it has a significant downside.

There are also questions of public acceptability. Environmentalists and policy
makers have spent the last few decades telling people not to put sulphur into the
atmosphere and not to deposit material in the oceans. Proposals to put sulphate
aerosols into the stratosphere to reflect sunlight or iron into the oceans to encourage
plankton to draw down carbon dioxide sound very much like arguments that a little
deliberate pollution might be a good idea. This might prove to be a hard sell for
public acceptability.

There are concerns about the ethics of terraforming. There are those who cleave
to a notion of natural ethics who simply say that it is immoral for us to be con-
sciously changing the earth. For those of this conviction, it is bad enough that we
have been doing it unconsciously since the industrial revolution.

There are issues around governance and regulation. Who would decide to imple-
ment these technologies? How would they be governed? It is clear that the un-
encapsulated approaches, sometimes called ‘feral’ technologies, of putting things
into the ambient environment, are the technologies that cause the most public
concern.

We have something called the geoengineering paradox (Rayner 2010; Ziirn and
Schifer 2013) to take into account as well. Which is that the technically easiest and
most fast acting technology, which would be sulphate aerosols, would probably be
one of the few things that would require a global treaty to implement. I am well
known as a longstanding sceptic of the idea that a global treaty is really a precondi-
tion for effective climate policies (Rayner and Caine 2015). However, I really can-
not envisage putting sulphate aerosols into the stratosphere without one. Imagine
for a moment that India had done some stratospheric aerosol spraying just before
the 2010 floods in Pakistan. It would have been a hard task to convince a Pakistani
politician or person in the street that the Indians weren’t responsible for those floods.
Regardless of whether or not there is compelling scientific evidence of damage to
any country from another’s deployment of sulphate aerosols, the potential security
implications of people’s concerns about disruptions from the technology may make
it very difficult to implement such a technology without global agreement, which,
as we know from past experience of climate negotiations, may take many years, or
even decades, to achieve. On the other hand, atmospheric carbon removal does not
seem to require such an agreement. We could probably build carbon removal
machines under existing environmental and planning laws of countries, provided we
were sequestering the carbon within national boundaries (Armeni and Redgwell
2015a, b). The delay in effective deployment here arises from the scale of the industry
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that would have to be in place before it would make much of a dent in the atmo-
spheric concentrations of carbon. There would then be a further delay between
taking that carbon out of the atmosphere and it having any material influence on the
climate. So the technically fastest option with the highest leverage would likely be
delayed for political and social reasons while the institutionally easiest solution
would also take a very long time to take effect. In both cases it seems unlikely that
geoengineering will be making much, if any impact on global temperatures by
mid-century.

7.3 Governance Between Uncertainty and Control

There has been outspoken opposition to any idea of geoengineering. David Suzuki
has described it as ‘insane’. In a BBC television interview, David Attenborough
described it as ‘fascist’. The ETC group (2010), an NGO with a history of impla-
cable opposition to a number of new technologies, has described it as ‘geopiracy’.
There is certainly reason to be concerned about the potential for technocracy associ-
ated with geoengineering. Paul Crutzen who re-launched the idea of geoengineering
in a 2006 article in Climatic Change was also one of the advocates of the idea of the
Anthropocene, writing in a 2002 article, ‘and I do note that the daunting task that
lies ahead is for scientists and engineers to guide society towards environmentally
sustainable management during the era of the Anthropocene’. However, there is an
equally worrying technocratic tendency in mainstream climate discourse in which
some commentators (e.g. Beeson 2010) have argued for consumption controls
enforced by a “good authoritarian” or that: “We need an authoritarian form of gov-
ernment in order to implement the scientific consensus on greenhouse gas emis-
sions” (Shearman and Smith 2007:4). The technocratic tendency, not to say threat to
democracy, is present in the wider climate discourse and is not in any way peculiar
to geoengineering.

The issue of governance brings me back to the conclusion of the Royal Society
report that the acceptability of geoengineering would be determined as much by
social, legal and political factors as by scientific and technical factors (Shepherd
et al. 2009). That was a very radical finding for the Royal Society. This report was
almost not issued because all reports of the Royal Society have to be approved by
its council; there were many members of the council that felt that this was going
beyond the Royal Society’s remit instead of sticking to just doing the narrow, tech-
nical, scientific assessment. The report recommended the development and imple-
mentation of governance frameworks to guide both the research and development
(R&D) and the possible deployment of the technologies and it is to those gover-
nance frameworks for R&D that I'm now going to turn.

l.asveld @tudelft.nl



7 Climate Engineering: Responsible Innovation or Reckless Folly? 121
7.3.1 Slippery Slope Concern

The controversy over geoengineering extends even to the idea of doing research to
see if these sociotechnical imaginaries can be developed into practical technologies.
The question is particularly posed in relation to research into solar radiation man-
agement methods, particularly of sulphate aerosols. For example, the geographer
Mike Hulme, author of Why we disagree about climate change, argues in his new
book on geoengineering that we simply cannot know in principle enough about the
way these technologies will behave in practice to responsibly implement them;
since we know that now, we should not even begin research. Indeed, our ignorance
about the implications of these technologies will save us from the folly of trying to
develop them. He says that “the simulation models upon which aerosol injection
technology would rely are like calculative cartoons” (Hulme 2014). Harvard
University engineer David Keith disagrees. He has laid out a programme whereby,
he suggests, that our ignorance can be reduced by carefully conducted research and
that we actually have quite a lot of information based on empirical experience with
volcanic eruptions and computer modelling (Keith 2013). He argues that we should
not remain ignorant of our ignorance.

There is concern in some quarters that to do research is to embark on the slippery
slope that I mentioned earlier. The concern here is that even starting to do research
on these topics normalises them. In the recently completed three-year project on
Climate Geoengineering Governance funded by the UK Economic and Social
Research Council (Healey and Rayner 1995), we found ourselves wondering
whether, by researching the potential governance issues, we were making thinkable
something that some people think ought not to be thinkable? It’s a reasonable ques-
tion. However it is a very strong claim to say, as some people have done, that once
the first step has been taken then development cannot be stopped. We know that
patent offices are actually the graveyards of dreams. Most patents are death certifi-
cates. We spent 30 years and close to a 100 billion dollars on research into fast
breeder reactors, but there are no fast breeder reactors operating anywhere today. So
there is some empirical evidence that suggests that the slippery slope argument is,
perhaps, overstated.

7.3.2 Dilemmas of Control for Research

There are a number of important dilemmas of control for research. I have already
said we are talking about socio-technical imaginaries. There are no geoengineering
technologies existing today. What then is the object of governance, regulation, con-
trol or management for geoengineering? There has been a fascinating definitional
politics around deciding which technologies fall into or outside the category of geo-
engineering. For example, at the 2011 Asilomar Conference in California, people
involved in forestry were very keen not to be classified as doing geoengineering
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because they were concerned that it might subject them to additional regulatory
burdens. On the other hand, biochar advocates were desperate to get that technology
included in the category of geoengineering because they thought that this would be
an opportunity to open up research and development funding for their particular
technology. Such definitional arguments continue with the latest reports from the
US National Academy of Sciences on geoengineering, which split the topic into two
separate reports, one on solar radiation management and one on carbon dioxide
removal, arguing that they have nothing in common, and that carbon dioxide
removal is really just mitigation US NRC (2015a, b). I am dubious about this move,
not least because it isolates technical interventions based on their mechanism rather
than viewing technologies as complex systems that might combine multiple pro-
cesses. For example, if we were to contemplate solar radiation management using
sulphate aerosols, given the termination problem that I mentioned earlier (the dan-
ger of a sudden temperature spike) it would be prudent to have an exit strategy from
that technology. One exit strategy that suggests itself would, of course, be atmo-
spheric carbon removal. So if we think about a socio-technical system of geoengi-
neering it might well involve doing some solar radiation management
while simultaneously developing a capacity to take carbon dioxide out of the atmo-
sphere as a way that to bring that phase of climate intervention to a close. So the
notion that carbon removal and solar radiation management are completely separa-
ble is, I think, a questionable one. Either way, it is a very important to be aware that
these are deeply political and not just technical considerations.

There is also the problem of how to distinguish geoengineering from basic sci-
ence. If someone sprays some sulphate aerosols into the atmosphere claiming that
they are doing this just to study how clouds form, then they may be doing exactly
the same experiment as somebody who says that they are doing it in pursuit of
developing a geoengineering technique. Does it make a difference how that experi-
ment is defined, or is it the activity of experiments in the atmosphere that we are
really wishing to govern?

Who should govern and regulate research? Should it be self-regulation? At a
2014 geoengineering conference in Berlin, it was very clear that some scientists and
engineers held strong views that it was their prerogative to manage their own tech-
nological activity. They were offended at the idea that anybody should think they
would not exercise appropriate responsibility in developing their research projects.
On the other hand, there were other participants who clearly expressed strong oppo-
sition to anything that looked like self-regulation and did not want any geoengineer-
ing to happen until there was a global treaty in place, which would put it off a very
long time.

Finally, there is the desirability of avoiding locking-in, either to an inappropriate
or unacceptable technology, or to a governance architecture that is inadequate to
deal with that technology as it develops or possibly prevents a technology from
developing that otherwise would be socially useful. We don’t have a completely
blank slate. National governments already regulate activity on the ground within
their borders. Experimental work for carbon dioxide removal would, in any case,
have to conform to existing regulations governing environmental impact and
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planning (Armeni and Redgwell 2015b). There are customary international norms
imposing duties of care on states not to damage neighbours. There is, as yet, no
international law of the atmosphere. The London Convention and Protocols govern
experiments in international waters but there is still a vacuum for comparable geo-
engineering activities in the atmosphere. We have no law of the air although the
Convention on Biodiversity (CBD) has expressed some interest and appetite to
assert wide jurisdiction. The problems with relying on the CBD include the facts
that (a) the US is not a signatory and (b) it can only exert that jurisdiction if there
are impacts on biodiversity, not for other kinds of impacts.

7.4 Oxford Principles

So, do we need a fully articulated governance architecture before research can go
forward? Is such an architecture even plausible? What features would it have to
have? It would have to recognise this tension between top-down anticipatory and
bottom-up emergence approaches to governance. Would it have to be implemented
bottom-up through existing national structures for R&D funding and regulation, or
top-down as part of a global comprehensive architecture. In 2010 a group of social
scientists with past experience of responsible-innovation dilemmas set out to pro-
pose a few guiding principles that would be applicable to a highly heterogeneous
range of technologies (Rayner et al. 2013). In articulating these principles, we did
not start with the imagined attributes of the range of geoengineering imaginaries.
Rather, the principles were based on our long experience with past socio-technical
and environmental controversies, including nuclear power, GM foods, biodiversity,
ocean dumping and nanotechnology. We focused on what we saw as the kinds of
concerns that cropped up time and time again with novel technologies. Which of
these should inform non-negotiable principles for responsible geoengineering R&D?

7.4.1 Five Principles

We came up with five principles, which have become known as the Oxford
Principles, which we submitted to the UK House of Commons Science and
Technology Committees enquiry into climate geoengineering governance.

Principle 1: Geoengineering to be regulated as a public good acknowledges
that all individuals have a common interest in the good of a stable climate and,
therefore, the means by which this is achieved. At the global level, the principle
asserts that the state of the climate is a common concern of humankind. Hence,
geoengineering research should be regulated as a public good and in the public
interest at both national and international levels.
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Principle 2: Public participation in geoengineering decision-making requires
that those conducting geoengineering research must notify, consult and, ideally,
obtain the consent of, those affected by the research activities. The extent and mode
of public engagement could be different depending on the level of activity being
proposed. It would be perfectly reasonable, for example, in conducting an experi-
ment like the SPICE balloon experiment, which I will come to in a moment, to
engage the people living adjacent to the Cambridgeshire airfield from which the
balloon would be launched and tethered. I don’t think that it is necessary to ask
people in the People’s Republic of China for their permission to do that. On the
other hand, as the scale of potential impacts increases it would be necessary to find
ways of engaging broader publics. The mode of engagement will also vary, depend-
ing on political culture. Public engagement is likely to be driven by very different
logics in urban America and rural China (Wong 2013).

Principle 3: Disclosure of geoengineering research and open publication of
results requires the prompt and complete disclosure of research plans and open
publication of results to allow the public to assure itself as to the integrity of the
process. Mindful of cases when drug companies withheld negative results of prod-
uct trials in seeking licences, it is an essential feature of this principle that the results
of all research, including negative results, be made publicly available. The require-
ment for complete disclosure and open publication of results is an appeal to the
procedural value of transparency, in which the basis of decisions as well as ratio-
nales of the decision-makers must be made available.

Principle 4: Independent assessment of impacts should be conducted by a body
that is intellectually and financially separate from those undertaking the research.
Where techniques are likely to have transboundary impacts, assessment should be
carried out through the appropriate regional and/or international bodies. Assessments
should address both the environmental and socio-economic impacts of research,
including mitigating the risks of lock-in to particular technologies or vested
interests.

Principle 5: Governance before deployment requires that decisions with respect
to deployment should only be taken with robust governance structures already in
place, using existing rules and institutions wherever possible. Governance struc-
tures must have the credible capacity to enforce rules and terminate activity in the
event of physically or socially deleterious effects.

Subsequently we have elaborated on Principle 5, to argue that the governance
arrangements for each stage of research and development also needs to be clear
before you go on to the next stage of research and development. This elaboration
incorporates the idea of research protocols and stage-gate reviews.
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7.4.2  Research Protocols

The key to implementation of the Oxford Principles will be in the development of
research protocols for each stage of the development of the technology, from the
initial idea, through computer simulation, laboratory experiments, outdoor experi-
ments, field trials, to eventual implementation. We propose that before any activity
is commenced, at each stage of development, that researchers be required to prepare
a research protocol that explicitly articulates how the issues embodied in each of the
Oxford Principles is to be addressed at that stage of research (Healey and Rayner
2015). Such stage gates would enable research protocols to be interrogated by a
competent third party appropriate to the stage of research. While university ethics
committees might be able to provide sufficient review for computer modelling, out-
door experiments might require a higher level of review which could be provided by
public funding bodies, where they are sponsoring such research, or by independent
review panels appointed for the purpose by national academies of science. Where an
experiment has the potential for transborder impact, clearly, the review should
include representatives from all potentially affected countries. The review body at
each stage gate must be invested with the authority to withhold approval until it is
assured that the experimental design for that stage satisfies the Oxford Principles
and that it will be competently and conscientiously implemented. Where there is a
risk to third parties, the review body could use the stage-gate process to require
specific risk-mitigation measures. There is also the possibility that it could establish
satisfactory liability arrangements in anticipation of potential damage. Most impor-
tantly, each stage gate would enable researchers and regulators to address specific
issues of reversibility.

Such an approach would allow the governance structure to co-evolve with the
technology step-by-step, rather than trying to anticipate at the outset what the tech-
nology will look like when it has undergone extensive development.

The research protocols and stage-gate approach also addresses a criticism that
was made of the Oxford Principles in the magazine Nature (2012), which argued
that the principles were so general that they could apply to any emerging technol-
ogy. While the research protocols provide the technological specificity that Nature
was looking for, I would welcome the widespread adoption of the Oxford Principles,
or something like them, as Principles of Responsible Innovation to be applied in
other areas of novel and controversial technological development.

The cancellation of the SPICE balloon experiment provides some evidence that
the principles + protocols + stage gates approach has practical potential. Stratospheric
Particle for Climate Engineering (SPICE) was a UK research programme to assess
sulphate aerosol technology. As part of that programme, it was proposed to launch
a balloon on a 1 km tether over a Cambridgeshire airfield to do some engineering
tests to investigate how such an arrangement might behave if deployed on a much
larger scale: a 20 km high balloon the size of Wembley Stadium that could be used
as a way of continuously introducing sulphate aerosols into the stratosphere, rather
than taking them up in aircraft. This proved controversial. The UK Research
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Councils that were funding the research, therefore, required the balloon project to
go through a series of stage-gate approvals prior to releasing the funds for the exper-
iment. In the first stage-gate meeting the proposers were told that they had not con-
sulted adequately with the public about the technology. The project team would
have to go back and do more public consultation. However, before that second stage
of consultation was completed, it came to light that two of the scientists involved in
proposing this experiment had already taken out patents; they had already obtained
intellectual property on the technology. At this point, Professor Matt Watson, the
head of the SPICE project, decided to cancel the balloon project. In doing so he
explicitly invoked Oxford Principle 1, because he said that this private acquisition
of property rights was not in the public interest and public good. He also recognised
the inadequacy of the public engagement that had been performed, and the absence
of explicit governance arrangements for outdoor experiments, issues addressed by
Oxford Principles 2 and 5 respectively (Watson 2012). Many people refer to these
events as ‘the SPICE balloon debacle’ or ‘the SPICE balloon disaster’. I refer to it
as ‘the SPICE balloon success’ because I think it showed how this model of gover-
nance can be implemented successfully in practice. It doesn’t guarantee that, of
course, but it shows that it can.

So, I would argue that the Oxford Principles have proven to be robust and useful
and they have been used, the stage gate model was effective, but norm building is
essential. Colleagues at the Institute for Advanced Sustainability Studies in Postdam,
Hubert and Reinweich (2015), have taken up the challenge of norm building by
proposing a draft code of conduct for responsible geoengineering research, drawing
on the Food and Agriculture Organisation’s Code of Conduct for Responsible
Fisheries to develop the idea of the Oxford Principles and the technology protocols
even further.

7.5 Concluding Remarks

In closing, I just want to raise a few questions. Firstly, is geoengineering the right
object for our attention? I have already alluded to this. I have talked about the active
definitional politics of opting in and opting out. Do we really want to say that carbon
dioxide removal is just mitigation, particularly in the light of the potential biodiver-
sity impacts of a technology like BECCS? Does intention matter? Is the real con-
cern the potential detrimental effects of the activity or is it with the motivation
behind the activity? Is geoengineering, per se, the proper focus for governance or
should the focus really be on any kinds of experiments in the atmosphere on some
kind of scale or another? I don’t know the answers to all of these questions, but I do
believe that they are ones that society needs to address if it is going to consider any
sort of geoengineering in a spirit of responsible innovation.

Furthermore, we should not limit our thinking just to the implications of geoen-
gineering for society in the narrow sense of the technical or climate implications of
geoengineering. We should also ask, ‘What can we learn from thinking about geo-
engineering for responsible innovation?’
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Geoengineering challenges standard narratives of enthusiastic technological
innovators being stopped in their tracks by alarmed NGOs. In the geoengineering
case the potential technology developers themselves took up the social scientists’
call for upstream deliberation about the ethics and social acceptability of their imag-
inaries. Whatever the propaganda from ETC or those fringe groups who view geo-
engineering as part of a global conspiracy to poison us all with so-called chemtrails
(Cairns 2014), this is not Dr. Strangelove. It is rather the scientific community say-
ing, ‘Ok you social scientists, you’ve been telling us for years we should be doing
this upfront assessment, come in and do it’. It is notable that there have been more
social science papers on geoengineering published in the last few years than there
have been geoengineering technical papers.

But the ratio of social science to technical papers also highlights a major weak-
ness inherent in the ideas of up-stream public engagement and up-stream technol-
ogy assessment. Social scientists are in a situation where they have a choice of
imaginaries, ranging from geoengineering as something that could be very useful,
perhaps even inevitable, to one that sees geoengineering as extremely dangerous,
even immoral. Exactly what are social scientists to engage the public about? We
have tried to get publics involved but, for the most part, they are not interested in
engaging because they see geoengineering to be little more than science fiction or
too vague and poorly defined to get to grips with.

In the absence of a clear social license to operate emerging from public engage-
ment and social science research, the technology developers and research funders
seem reluctant to move geoengineering imaginaries away from science fiction
towards concrete technical configurations that the public and social scientists can
get to grips with. The prudent concern over governance that is holding technologists
back from doing anything outside of the lab, also limits social science research
because, as a consequence, we lack specificity about the technology that we are try-
ing to assess. Is it Mike Hulme’s imaginary or David Keith’s, some hybrid of the
two, or a third vision entirely?

Thus geoengineering research seems to be at a research impasse. The scope for
the social sciences is highly limited until the technology develops into something
less speculative than it is today. On the other hand, the technology seems unlikely to
develop until it gets clearer guidance from the social scientists regarding the likely
operating context and governance arrangements for the technology.

So, what can this geoengineering discourse do for society? I think it’s fascinating
that the values in these debates at this moment are unusually explicit. There is very
little science to hide behind and that’s unusual. Usually controversy only emerges
once there is enough science to enable people to hide their social values behind
technical claims. This is a very interesting moment. The geoengineering discourse
presents us with an opportunity to explore representations of nature, debates about
the good society, the role of technology in our lives, and so on. Regardless of
whether it actually ever comes into fruition in material terms, geoengineering and
the debate about geoengineering governance can teach us much about the gover-
nance of other global emerging technologies.
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Chapter 8
Formal and Informal Assessment of Energy
Technologies

Udo Pesch, Aad Correljé, Eefje Cuppen, Behnam Taebi,
and Elisabeth van de Grift

Abstract Societal controversies on the implementation of new energy technolo-
gies relate to public values that are affected by these new technologies. The process
of specifying and articulating these values and assessing technologies based on
those values follows both a formal and an informal trajectory. This chapter studies
the interplay between such formal and informal assessment in the case of two plans
for the implementation of energy technologies in the Netherlands, the project to
develop carbon capture and storage in the municipality of Barendrecht and the proj-
ect to have explorative drilling for shale gas in the municipality of Boxtel. What
these studies reveal is that values that are specified by actors emerge from different
discourses. These discourses do not emerge independently, but develop in mutual
interaction, at times contributing to a progressive entrenchment of positions. To
avoid such a situation, the symmetry between different claims for the public interest
needs to be attended by policy makers.

8.1 Introduction

The implementation of new energy technologies frequently leads to societal contro-
versy. Think for instance of wind parks (Breukers and Wolsink 2007; Devine-Wright
2005), nuclear power (Pidgeon et al. 2008; Taebi and Roeser 2015), carbon capture
and storage (Cuppen et al. 2015), hydrogen fuels (Huijts et al. 2014; Di Ruggero
2014) as cases that have raised intense public debates. These controversies are
fuelled, firstly, by societal changes. Society has become ‘fluid’(cf. Bauman 2000),
in the sense that people have become more individualised, more mobile and more
articulate than before, which makes it hard to pre-empt on societal preferences and
the legitimacy of collective decisions. Societal opinion has become more intangible
than ever before because of higher general levels of education, emancipation and
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social mobility. In addition, new media technology allows effective forms of com-
munication and collective action. Secondly, the energy system has become entan-
gled in a so-called transition process. Whereas not that long ago the energy system
could be typified as a one-directional grid that was centrally controlled, nowadays,
we see a multidirectional grid with no fixed roles for producers, consumers and
regulators (Pesch 2014). Moreover, questions about environmental degradation and
resource depletion have made the future of the energy system highly unpredictable
(Ligtvoet et al. 2015; Ligtvoet et al. 2016). Although all actors in the system are
aware that the energy system cannot be maintained as it is, no one knows which new
system it will evolve into. Moreover, ideas and preferences on how, how fast and by
what means the system should transform diverge considerably.

Debates on energy technologies involve the articulation of public values related
to the new energy technology that is to be implemented. The process of specifying
and articulating values and assessing technologies based on those values follows
two trajectories. There is a formal path of assessment in which a repertoire of pro-
cedures, standards, tools, and policy arrangements is used for establishing a collec-
tive appraisal of the new technology (Taebi et al. 2016). At the same time, a debate
includes an informal path of value articulation. Controversy can be regarded as
informal assessment (Rip 1986), as it articulates the conflicting values at stake and
reveals unanticipated societal and ethical risks. This informal trajectory is charac-
terised by the advocacy for public values that some groups consider to be under-
represented in formal forms of assessment.

Responsible innovation can be defined as the need to the include the full range of
relevant values in the design of both a technology and the institutional context in
which the technology is embedded (Taebi et al. 2014; Owen et al. 2013). Given the
volatile character of society and the energy system, the pursuit of responsible inno-
vation becomes a challenge in the case of energy technologies for three reasons.
First, the volatile character makes it harder to identify the values that are connected
to a technology. Second, it is difficult to include values that emerge in informal
assessment in decision-making processes, as these ‘emerge’ outside of the scope of
conventional circuits of policy making. And third, new institutional and technologi-
cal characterisations of the energy system may make decision-making structures
outdated. These complications urge us to think about the questions as to how the
interplay of formal and informal assessment of new technologies influence technol-
ogy implementation and how decision making structures can include the range of
values, not only those assessed in formal procedures but also those that emerge in
informal assessment. Here we will study the interplay between formal and informal
assessment in the case of two plans for the implementation of energy technologies
in the Netherlands, namely the project to develop carbon capture and storage in the
municipality of Barendrecht and the project to have explorative drilling for shale
gas in the municipality of Boxtel.!

'These cases have been studied before in research projects in which (some of) the authors have
been involved. The Carbon Capture and Storage case has been studied as part of the ‘The Next
50 Years’ project, financed by a grant of the Energy Delta Gas Research (EDGaR) program.
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These cases have been chosen for their significant impact on the Dutch debate on
energy policy, especially because their contested nature led to cancellation of these
projects. As such they are emblematic for the role that societal controversy can play
in current discussions on new energy technologies. For discussing these cases we
draw upon earlier work, in which we did in-depth studies of the formal and informal
interactions based on interview and document analysis in the case of the Barendrecht
project, and an investigation of values and discourses based on media analysis and
interviews in the case of the shale gas project. References to the sources used are
included in the respective sections. For each of the cases, we will first give a case
description followed by an analysis of the actors, discourses and values that have
come to play a role in them. After the cases have been discussed, we will make an
analysis of the dynamic interplay between formal and informal trajectories of
assessment. This analysis will give rise to reflections on the conditions for linking
formal and informal assessment, all of which could enable a responsible innovation
of energy projects.

8.2 Carbon Capture and Storage in Barendrecht

The emission of carbon dioxide is one of the greatest societal challenges we are fac-
ing. Finding ways to get rid of it seems a shared responsibility (Pesch 2015).
However, when the Dutch government together with Shell developed plans to cap-
ture CO, from the Rotterdam harbour area and to store it in an empty gas field under
the town of Barendrecht, protests were fierce, eventually leading to the cancellation
of all carbon capture and storage (CCS) projects in the Netherlands. So, what
exactly did happen in Barendrecht? How could a project that seemed beneficial to
so many powerful stakeholders go so wrong??

8.2.1 Case Description

The Dutch government announced the tender procedure for onshore CCS demon-
stration projects in 2007. At that time, CCS was considered one of the central CO,
emission reduction options in Dutch energy and climate policy, combined with
energy efficiency and renewable energy sources. In 2008, the ‘Energy Report” was
adopted by parliament, containing plans for a joint CCS project between the

EDGaR is co-financed by the Northern Netherlands Provinces, the European Fund for Regional
Development, the Ministry of Economic Affairs and the Province of Groningen. The Shale gas
case has been studied as part of the Responsible Innovation program, funded by NWO (Netherlands
Organization for Scientific Research) under Grant number 313 99,007.

>This case description is based on: Feenstra et al. (2012) and Cuppen et al. (2015). These two stud-
ies have been primarily based on interviews and policy documents.
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Ministry of Housing, Spatial Planning and Environment and the Ministry of
Economic Affairs. It was expected that CCS would be commercially viable from
2020 onwards. After a selection procedure, Shell was granted 30 million Euros for
a CCS project in November 2008. The project was bound to take place in the town
of Barendrecht, just south of Rotterdam.

The formally required Environmental Impact Assessment® (EIA) to a large extent
determined the interactions that took place in the beginning of the decision-making
process. As a basis for this assessment a study was initiated by the NAM (the Dutch
Oil Company, the biggest oil and gas producer in the Netherlands, and responsible
for gas production in the fields of Barendrecht). This study, called the AMESCO-
report (‘Generic Environmental Impact Study on CO2 storage’) brought together a
number of public and private parties to analyse the possibilities for CCS in the
Netherlands. Another element of the EIA was the organisation by Shell of two pub-
lic hearings to inform the local community about the project plans. The first hearing
(in February 2008) included presentations from Shell and the Dutch knowledge
institute TNO on CCS technology, risks, the geology of the project, the EIA proce-
dure and the AMESCO study. In these presentations, it was emphasised that the
project was ‘completely safe’. Furthermore, a presentation from the national gov-
ernment explained the necessity of CCS in general. The second public hearing (in
April 2008) attracted more people (180 as compared to 60). The number of ques-
tions and concerns raised was considerably higher, and focused mainly on the risks
and safety of the technology.

From the second public hearing onwards, the interest of local stakeholders
increased immensely. An information meeting was organised by the local govern-
ment on 18 February 2009. This meeting was attended by about 1000—1100 people,
of which the (active) majority opposed to the project. Through a sequence of meet-
ings, the local government and citizens began to develop their position and under-
standing about the project and the CCS technology. The local authorities found it
problematic that they had not been involved in the decision on the location of the
project, and they felt that the project was strongly guided by Shell’s economic
interests.

As part of the procedure, citizens were given 6 weeks to submit their ‘view-
points’ after publication of the EIA approval in February 2009. No less than 1570
viewpoints were handed in. The committee published its approval of the
Environmental Impact Assessment on 23 April 2009. The EIA procedure led to
discussion about procedural issues amongst the involved parties. Firstly, the munici-
pal government felt that not all of its viewpoints were answered satisfactorily in the
expert meetings and the EIA reports. They subsequently expressed their dissatisfac-
tion by submitting a ‘viewpoint’ to the EIA. In response, they received a letter from
the Ministers of Economic Affairs and Spatial Planning and Environment in June
2009 in which they announced that from now on they would discuss their decisions
with the local government. The second procedural issue raised by the local

3In Dutch: Milieueffectrapportage.
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government was that no EIA procedure had been followed for the choice of the
location for the CCS project (a ‘plan- EIA’ before a ‘decision-EIA”).

Although the EIA was approved, the ministers decided to postpone the decision
to continue with the project because, as they said, emotions needed to cool down
and additional research needed to be commissioned to address questions raised by
the local community. Three studies were commissioned: a first on geologically suit-
able locations; a second on impacts on human health (especially psychosomatic
effects such as fear); and a third on project safety. Although these studies intended
to address local questions and concerns, they took quite a technocrat position in
which the health and safety risks were concluded to be acceptable by technical stan-
dards. Such a conclusion, based on risk and safety regulations, ignores the commu-
nity’s moral considerations such as those about the distribution of risks and benefits,
both spatially and temporarily.

A policy consultation group (BCO,) was formed mid-2008 by two Ministers and
a Province deputy. The consultation group was intended to improve communica-
tions between national and local government and the wider public. Until then the
debate took place mostly via press releases and media, contributing to a growing
discrepancy between the viewpoints of the local and national government. Several
stakeholders participated in the consultation group: a member of the Provincial
Executive, the regional environmental protection agency, the alderman of
Barendrecht, and two representatives of national government. The group organised
public information meetings and established an information centre. The information
meetings did not contribute to a shared understanding however, as it merely
increased the distrust of Barendrecht residents in Shell’s ambitions. Also the infor-
mation centre was not fully successful, the municipality of Barendrecht decided not
to join the centre as they found it hard to represent a different opinion in an informa-
tion centre that is paid by the state. Moreover, the number of visitors was relatively
low, suggesting that citizens did not want to rely on the information given at the
centre.

On the first of March 2009, the project was included in the National Coordination
Regulation. This regulation offers national government agencies the opportunity to
coordinate decision-making procedures for projects in the national interest. The
goal of this regulation was to both shorten decision-making procedures and acceler-
ate project completion. Before the project fell under the National Coordination
Regulation, the local Barendrecht government held sole responsibility for zoning
plans and licensing decisions. The new regulation gave the national government
power to overrule decisions made on the local level. This regulation was perceived
by the local Barendrecht government as a means to force the project on
stakeholders.

On 18 November 2009, the Ministers of Economic Affairs and Housing, Spatial
Planning and Environment announced their official approval of the project. On the
first of December 2009, they visited the Barendrecht community in a public hearing
in the local theatre to explain their decision. About 600 people attended, and even
more watched the hearing via live broadcasting in the town hall. This meeting took
place in a rather hostile and emotional atmosphere. The ministers explained that
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they approved the project as it was ‘absolutely safe’ and CCS a necessary technology
in the transition to a sustainable energy system.

Not much later, the national government fell. This meant that structural decisions
about the project had to wait for the new government to be installed (based on the
elections of June of that year). In November 2010, the new Minister of Economic
Affairs announced that the project in Barendrecht would not be continued because
of ‘lack of support’.

8.2.2 Analysis

The case presents a number of salient moments in which formal procedures and
institutional arrangements have set the stage for actors to organise themselves
around certain discourses and certain sets of values.

To start, the tender procedure brought together the Ministry for Economic
Affairs, the Ministry for Housing, Spatial Planning and Environment and Shell.
They found each other by formulating a discourse or frame that is characterised by
Cuppen et al. (2015) as ‘goal-rational’, in the sense that it set out clearly circum-
scribed ‘ends’ that could be achieved by the right ‘means’. The ‘end’ at stake was
motivated by the national policy aspiration to attain local and national emission
targets. These actors became the ‘project-owners’, and having a shared discourse
functioned as a coordinative force that allowed them to keep working together. This
common discourse portrayed values as boundary conditions that are subservient to
this overall goal of emission reduction. The values that were considered to be rele-
vant became manifest in the second formal moment the Amesco report. This report
analysed potential safety risks of a technical nature. The direct impact on the lives
of local stakeholders was, however, largely ignored. In the public hearing following
the report, it was stressed that the project was ‘completely safe’. As such, the dis-
course of the project-owners became reinforced in the formal trajectory.

In the public hearings these findings about risks, technology and geology were
presented. To an increasing extent, the municipality and local residents became dis-
pleased with the emphasis on risks. Their concern did not have much to do with the
safety of the project and the associated risks, but rather they were concerned that
they had no say in the way this project was established and implemented. As
Noordegraaf-Eelens et al. (2012) argue, the issue was not that citizens did not want
to avoid risks, but they had moral questions about the acceptability of imposing
risks upon specific groups — in other words, their concern was not of a technologi-
cal, but of a moral nature, especially related to issues of procedural and distributive
justice. They felt that they were defenceless recipients of a new technology of which
the safety could neither be proved nor refuted. Moreover, for the local residents risk
implied much more than mere technical aspects, but included also for instance the
financial risk regarding of the price of houses. If one would live above a ‘CO,
bomb’, as some media interpreted the project, what would it mean for the value of
your property?
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The moral concerns of the residents could not easily be made part of the dis-
course of the project-owners from industry and government who deployed a shared
discourse in order to adjust their activities. Instead of setting up a genuine dialogue
between stakeholders, the project-owners persevered in their own way of thinking,
repeating the mantra that ‘CCS is safe’, supported by the facts and figure provided
by the experts. This created more and more opposition and distrust. As Terwel et al.
(2012) show in a survey held in 2010 among 811 local residents, people from
Barendrecht felt that the whole decision-making process was unfair (a claim sup-
ported by almost 90% of the respondents), leading to a feeling that the project-
owners could not be trusted.

The organisation of public information meetings and the establishment of a pub-
lic information centre could not overcome the disparity between the views of local
stakeholders and the project owners. They simply could not understand each other.
Moreover, the introduction of the National Coordination Regulation and the visit of
the ministers to Barendrecht reinforced the goal-rational character of their discourse
in full form.

8.3 Shale Gas in Boxtel

Shale gas is natural gas that is trapped in shale layers which have to be ‘fracked’ in
order to retrieve the gas. This means that drilling has to take place by injecting fluids
and chemicals underground under high pressure so that the rock is fractured and the
gas is released. The policy process on shale gas exploration in the Netherlands
started off as tranquil as you would expect when a relatively small firm wants to do
some relatively small deals with a relatively small town, but it ended as a heated
national debate that as of yet knows no winner. Basically, all of the themes that were
identified in the Barendrecht case reappear in the shale gas debate with more inten-
sity and more complexity. Again we can observe a regulatory mismatch, in which
local authorities can only speak out on risks and not on the public interest. We can
also observe a sharp contrast between looking for societal legitimacy, either by fol-
lowing formal procedures or by emergent informal mobilization of public support.
Moreover, we can see how there are many interactions between the formal and
informal assessment: newly formed actor groups try to get an entry into formalised
institutional settings, while project owners tried to follow formal forms of assess-
ment to reduce the heat of the public debate.*

“This case description is based on Remmerswaal (2013), Dignum et al. (2015), and Metze (2014,
2013) These studies involved interviews and media analyses.
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8.3.1 Case Description

In 2009, the British oil company Cuadrilla applied for an exploration permit at the
Ministry of Economic Affairs. In order to receive this exploration permit, Cuadrilla
needed to submit a report on the technical aspects of the drilling process and on the
economic viability of their business. The Ministry asked the Dutch knowledge insti-
tute TNO for advice on drilling for shale gas in the Netherlands. In October 2009
the ministry granted an exploration permit for test drilling on shale gas to Cuadrilla
for two areas: the province of North-Brabant and Flevoland (Staatscourant 2010;
2009). This concession meant that Cuadrilla was allowed to start exploring the pres-
ence of shale gas in those provinces.

Cuadrilla approached the municipality of the town of Boxtel in the province of
North Brabant in the spring of 2010. On 25 August of that year the local town board
agreed with exploratory drilling in their municipality. For exploration projects,
which are expected to have only a temporary impact, a full-fledged Environmental
Impact Assessment is not required Early October 2010 the town board informed the
town council by a letter that this application was going to be granted. The procedure
of the public hearing was started: neighbours and representatives of local businesses
were informed, and two information meetings were organised for neighbours and
council members. These meetings were not well attended.

A local permitting procedure includes the possibility of submitting ‘viewpoints’;
this entails that the draft decision is up for comments by the public (citizens, action
groups, and companies). Fourteen of these ‘viewpoints’ were submitted to the local
administrators, including one of the Rabobank, a major Dutch bank that has a data
centre in the vicinity of the exploration site. Most of these ‘viewpoints’ addressed
possible nuisances caused by drilling activities, such as traffic nuisance, odour nui-
sance, spoiling the scenery, concerns about seismographic activities (minor earth-
quakes) and water contamination. Moreover, some parties of the council asked
questions about the environmental aspects. In spite of these concerns, the town
board saw no further problems and released a permit on 11 January 2011.

Four groups of people that had submitted ‘viewpoints’ were not satisfied by the
way the town board had included their objections in the permit, and they started a
lawsuit against the decision. The main objection was that the permit had been issued
for a temporary drilling activity, while there were, as it was claimed, not enough
guarantees that this would indeed be temporary. Moreover, it was argued that there
was not sufficient argumentation and evidence that ensured the spatial quality —
more specifically the safety, air quality, seismic activities, the quality of the soil and
ground water and noise nuisance. The argument was that the living environment
would be ‘unreasonably’ damaged.

In the period between the filing of a lawsuit and the ruling of the court in October
2011, societal resistance grew; citizens of the nearby municipality Haaren were the
first to object to drilling for shale gas in their neighbourhood, and formed a group
called ‘Shale Gas No’. The turmoil spread to Boxtel, where a similar action group
was founded, existing both of local residents worried about falling house prices, and
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of residents who had moved to the Brabant countryside for its natural surroundings.
The action groups were especially worried about the risks and environmental dam-
age that the drilling could bring (Milieudefensie 2013). The activists received sup-
port from the provincial environmental federations, and other activists. Soon they
received support from left-wing national political parties. The provincial parliament
of Noord-Brabant got concerned and sent a letter together with the municipality of
Boxtel to the Minister of Economic Affairs to ask for a moratorium and an indepen-
dent study on the pros and cons of shale gas exploration and production. The
Minister, in response, believed the legislation and experience within the Netherlands
to be sufficient for exploratory drilling and turned down the request. However, dis-
appointed responses eventually put pressure on him and led him to request Cuadrilla
to perform more studies.

Initially the social upheaval did not cause a change in direction by the ministry
and the municipality and the permit was granted to Caudrilla. Still, the shale gas
debate continued as more requests for shale gas exploration permits came at other
places in the Netherlands were made. This led the environmental NGOs to write to
several municipalities to successfully ask them to declare themselves ‘shale gas
free’. Moreover, the areas of interest started overlapping with the operating area of
water company Vitens, which started to warn for water pollution as well, just like
the water company Brabant Water. The debate gained even more attention when the
movie Gasland was broadcasted on Dutch national television in September 2011.

Meanwhile, the Dutch administrative court decided in October 2011 that the
municipality of Boxtel had not followed the right procedures. If exploration would
show that natural resources were to be economically producible, a production per-
mit could be granted for the production of the gas. Therefore, shale gas exploration
was not considered a temporary activity, which was the premise of the exploration
permit and Cuadrilla’s permit was withdrawn. Two days later, at a Parliamentary
debate, the Minister responded to the worries and requests of municipalities and
announced an independent study into the risk of shale gas and coal-bed methane
exploration and production. As long as the research was not finished, no exploration
wells would be drilled, and no new permit applications would be taken into
procedure.

After the announcement of an independent study, media attention decreased.
Protest groups asked the Minister to broaden the research on safety and environ-
ment with the utility and necessity of shale gas, but the Minister responded that
these are political matters and not something for this research. The Minister did
promise to consult multiple stakeholders for setting up the research questions. This
led to a broad range of questions, which could not all be answered in the time avail-
able for the study.

In spite of the relative peace, the shale gas debate became more national. In April
2012, a national anti-shale gas NGO (‘Schaliegasvrij Nederland’) was founded by
local communities and environmental organisations. The protest groups continued
with several protest actions and actively reported on their interpretation of shale gas
developments.
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At the beginning of the year 2013, earthquakes in Groningen of 3.7 on the Richter
scale due to gas production by the NAM exceeded the expected 3 on the Richter
scale. Although Schaliegasvrij Nederland already linked (small) tremors in
Groningen to gas production in August 2012, in February 2013 more actors started
raising questions about the risk of earthquakes caused by fracking. The earthquakes
in Blackpool were brought up again and in the political domain more questions
about soil subsidence were asked.

Also the claim that shale gas was relatively sustainable compared to other fossil
fuels received criticism. In February 2013, a group of professors sharply criticised
shale gas developments. Their main reproach was that policy makers had not strate-
gically considered the impact of shale gas production on the transition to a sustain-
able energy supply.

In August, the research which had been requested by the minister was published.
The study concluded that the risks of shale gas exploration and production were low
and could be mitigated. However, the minister did not want to take any decisions
without having an assessment of the study by the EIA committee. This assessment
was not at all supportive for making fast decisions, as it stated that the scope of the
research had been too narrow by focusing mainly on underground effects. The com-
mittee also stated that the current regulation was not sufficient to cover the risks of
shale gas exploration and production and advised the Minister to use a governmen-
tal spatial planning procedure to cover both underground and above ground impacts
of shale gas developments (Commissie Milieueffectrapportage 2013). The Minister
decided to postpone his decision and announced a new study that would focus on all
potential interesting locations so that local interests could be involved as well. The
so called ‘Rijksstructuurvisie’ would be used together with an Environmental
Impact Assessment to find out which locations within the Netherlands are most
promising and to find out at which locations risks are easiest to mitigate. The
Minister also announced that he wanted to involve local policy makers and the local
communities of the potential locations. Moreover, the research would be used to
investigate the technical options for risk mitigation together with water companies
and the mining industry. The moratorium was prolonged, so for the time being — at
least as long as the current cabinet is in charge — no important decisions will be
taken (Ministerie van E.L.I. 2013).

8.3.2 Analysis

In comparison to the Barendrecht case, the debate on shale gas reveals a much more
complex pattern of value articulation. Two features that contribute to this complex-
ity are the scaling up of the debate from a local to a national concern and the multi-
tude of values that have been a topic of the debate (Dignum et al. Forthcoming). To
make sense of the latter, we follow Remmerswaal (2013) who reconstructed three
clusters of values by analysing an extensive set of newspaper articles on shale gas
that had been published in Dutch newspapers during the periods described above.
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These clusters can be classified as ‘safety and environment’, ‘utility and necessity’
and ‘procedural justice’. Each of these clusters figures as a frame within which
proponents and opponents express their assessment of shale gas. For instance, the
‘safety and environment’ cluster came to include issues like the possible contamina-
tion of water and later also the impact of tremors. In the ‘Utility and Necessity’
cluster, the discussion was on the question how shale gas is useful in a transition
towards sustainable energy and how it can decrease dependence on other countries.
In the ‘Procedural Justice’ cluster, proponents have pointed out that the Dutch laws
on regulation and inspection assure safe exploration and production of shale gas,
while opponents dispute the fairness of the decision making process.

The task for decision-makers had been to accommodate emerging values and
issues brought forwards in the societal debate, while at the same time responding to
the three key objectives that have been formalised in Dutch energy policy, which are
sustainability, security of supply, and affordability. This tension can be further
sketched by the distinction between substantive values and procedural values intro-
duced by Dignum et al. (2015), who collected and analysed the values that have
been forwarded in both online and traditional media. The values belonging to the
substantive type of values relate straightforwardly to the three key objectives of
Dutch energy policy presented above. In addition to those values that have become
embodied in formalised arrangements such as environmental impact assessment
and permitting procedures, there are procedural values which relate to the nature of
the rules and regulations and the procedures that constitute the decision-making on
the exploration and exploitation of shale gas. Three main values were identified in
this group: distributive justice, procedural justice, and accountability. Each of these
values related to different aspects of the procedure surrounding shale gas explora-
tion and exploitation. These latter issues concern aspects such as the limitations of
current legislative frameworks, access of stakeholders to the decision-making pro-
cess, justice and transparency.

For each of the substantive values, we can recognise a similar dynamic to that of
the Barendrecht case. There is a formal conception of such a value that is dominant,
giving rise to the emergence of different publics that come to contest this concep-
tion. How shale gas exploitation may contribute to economic welfare, the transition
to a sustainable energy system, and what the risks are for public health and the
environment are questions to which widely divergent answers are given in the
debate. Furthermore, the given structure of operationalising the substantive values
in official policy invokes the resentment among publics about the legitimacy of the
policy process in general — which is articulated in the emergence of the set of pro-
cedural values. In other words, the formal assessment provokes the emergence of
informal assessment, which by its very nature is heterogeneous, inarticulate, and
messy, and with that challenging the efficacy of decision-making processes.

This challenge necessitated policy makers to continuously develop strategies to
balance the appeals of both formal and informal assessment. Given the interplay
between formal and informal assessment, strategies will have the propensity to
backfire — which is what can be observed in the case of shale gas. In reaction to
shale gas becoming a national concern, the Minister announced a moratorium and
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issued an independent study. This was a strategy to buy more time and to encapsu-
late informally expressed worries about shale gas by a formal form of assessment in
the manifestation of an expert-based study. Indeed, the intensity of the societal
debate seems to have diminished after that. However, the second leg of the strategy
did not seem to work out, as the organisations that received the assignment to study
the risks of shale gas were criticised for having economic interests in shale gas
exploration. The critique on the announced study allowed environmental groups to
spread their viewpoints on shale gas and also to create an institutional toehold. For
instance, a new nationwide anti-shale gas NGO was founded by local communities
and diverse environmental organisations. This new NGO could become a member
of the feedback group that had to report on the study on the risks of shale gas. By
having direct insight, this NGO had first-hand knowledge about the results, and it
could immediately react by publishing its assessment in press releases and on a
range of websites.

The additional study was not at all successful in its goal to figure as a shared
basis for the debate — on the contrary. The announcement of the Minister to post-
pone the decision for shale gas exploration even further might be seen as another
attempts to cool down the debate. Whether this attempt will work out or not is still
unclear, at this moment it seems that the enthusiasm of industry for shale gas has
suffered a severe blow. The profits of US shale gas endeavours have proven to be
dramatically low, with sincere environmental drawbacks. The controversial nature
of shale gas in Europe makes it a thorny affair; companies are quite reluctant to
invest in such an unpopular resource. But most of all, the vast decline of the prices
of fossil resources — to which the US shale boom has contributed substantially —
makes investment in expensive forms of exploitation a financial move that is highly
precarious.

8.4 The Reproduction of Positions: Contrastive Discourses

Responsible innovation revolves around the identification and endorsement of pub-
lic values in the design of the technology and institutional context. What both our
studies reveal is that it is not the case that different actors hold on to different sets of
values. Welfare, safety, sustainability, accountability, etc. are not contested. Instead,
different actors have different conceptions of one and the same value; they adhere to
different discourses that recruit specific interpretations of the values at stake.

In turn these discourses do not emerge independently, but are deeply interrelated.
Especially the discourse that can be associated with informal assessment is devel-
oped in reaction to the decisions and assessments that are made as part of the formal
trajectory. For instance, project owners see their efforts to prove the safety of their
project and their observance to official procedures as proof that they held the public
legitimacy in high regard. Local actors however see these efforts as tokens of the
technocratic inclination of the project owners to impose decisions in a top-down
fashion. The discourses that emerge out of such interactions lead to mutual distrust,
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and to a progressive entrenchment of positions: project owners will even try harder
to reduce technical risk, to emphasise the improbability of risk and to stick to the
official decision-making procedures, giving further nourishment to the sentiment of
local actors that these project owners are not reliable.

The two cases reveal that formal forms of assessment are the hinges on which
both the policy process and the societal debate rest. In the policy domain, the role of
formal assessments contributes to the alignment of actors, discourses and values.
They figure as ‘boundary objects’, which are items that inhabit intersecting social
worlds that allow the negotiation process between different stakeholders to take
place (Star and Griesemer 1989; Jasanoff 1990). In other words, formal assessment
is instrumental for actors that represent institutional stakes to ‘close down’ the vari-
ety of decision-making options (Stirling 2008).

For the societal debate, formal assessment, like other official policy actions, may
trigger the involvement of new actors, the formation of new discourses and the
introduction of previously unarticulated values. To which extent concerns have
already lingered beneath the surface is hard, if not impossible, to establish in hind-
sight. These concerns are too obscurely articulated for that. It is the introduction of
a formal assessment that allows these concerns to become crystallised and, as such,
visible. With that, formal assessment allows the ‘opening up’ of the process of
appraisal in the sense that a wider set of actors, discourses and values is recruited
that have to be given consideration — while paradoxically, these assessments at the
same time allow the ‘closing down’ of the range of policy options for institutional
stakeholders. The findings that are made public through formal procedures trigger
the awareness of a wider set of societal actors that a new policy issue has been set
upon the agenda, about which, obviously so, a normative appraisal still has to be
formulated. For these actors that are found outside of the conventional institutional
policy, the formal assessment is a starting point for deliberation, instead of an end
point.

Another finding is that the democratic legitimacy of existing rules and proce-
dures is not taken at face value. One of the sources of mutual misunderstanding
between institutional stakeholders and emergent publics seems to be a contrastive
understanding of the societal legitimacy of a decision. For most institutional actors,
the fairness of a procedure is guaranteed by following the rules and by consulting
the well-known interest groups. First, these rules have been established in demo-
cratic processes and as such are considered to be the best expression of the public
interest. Second, societal legitimacy is pursued by involving the representatives of
an array of public interest organisations (cf. Visser and Hemerijck 1997). The rep-
resentativeness and the scope of organisations are considered to be a sufficient
source of legitimacy. New actors, new discourses and new (conceptions of) values
may emerge that undermine this standard way to warrant the legitimacy of a project
or decision. The new groups that are established by societal stakeholders are not
(yet) involved in consultation rounds on new policy decisions; moreover, a lot of
citizens do not feel automatically represented by the classic NGOs (cf. Pesch 2014).
Societal legitimacy is consequently sought outside of the circle of ‘usual suspects’
that are consulted by policy makers.
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Moreover, there is a regulatory problem regarding the satisfactory allocation of
responsibilities: energy technologies are often introduced as a national affair, while
risks are seen as a local concern. As local authorities are only allowed to say some-
thing regarding their own jurisdiction, they have to focus on the risks of new energy
technologies while refraining from any claim about the utility and necessity of these
new technologies. Likewise, the people that are subjected to the risks of a new tech-
nology are not the same people that yield its benefits. So local stakeholders are
compelled to focus only on risk, while neglecting other kinds of worries and argu-
ments; at the same time, these stakeholders are not allowed to say something about
the overall desirability of a certain technological development. This rigid separation
of jurisdictions significantly contributes to discontent that finds its way through
informal channels of assessment, while this discontent is often simply labelled as
nimbyism’ and risk-aversion.

At the same time, actors try to strategically use formal and informal assessment
to pursue their own goals. For instance, aligning with the discourse connected to
informal assessment creates ‘street credibility’ — so to speak — for environmental
NGOs and municipalities. It gives them the opportunity to make ideological alli-
ances with local residents and wider societal opinion. At the same time, these actor
groups clearly try to influence formal assessment by administrative jurisdiction,
filing lawsuits, membership of consultation platforms, and so on. One may also
observe that project owners on their side try to influence informal forms of assess-
ment by strategically deploying formal forms of assessment. Most clearly this is the
case in the shale gas debate in which the Minister attempted to reduce the intensity
of the controversy by announcing science-based studies. This allowed the minister
to buy time, and create legitimacy by emphasising his objectivity. The Barendrecht
case showed similar initiatives for instance with the establishment of a public infor-
mation centre.

8.5 Finding Symmetry Between Formal and Informal
Assessment

In the end, the question is about the public legitimacy of energy projects, and more
concretely so, who is or who may represent the public? The answer is that there is
no tangible phenomenon that can be labelled as the public; in its very essence soci-
ety cannot be unambiguously operationalised (Schubert 1960; Pesch 2008; 2005;
Huitema et al. 2007). Different parties may have aspirations to monopolise the
claim for the public interest, either in a technocratic direction in which the public
interest is guarded by national authorities, leading to the exclusion of arguments and
sentiments of local populations, or in a populist direction, in which it is presupposed

>Nimby is the acronym for ‘Not in my backyard’, suggesting an egoistic disposition of local
protestors.
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that only voices from outside the institutional system are credible expressions of
what the ‘public’ really wants.

We have stated in the introductory section that responsible innovation revolves
around the endorsement of public values in the design of a technology and the insti-
tutional context in which this technology is embedded. Our analysis here shows that
in case of energy technologies, the values that are to be endorsed may be hard to
identify. Moreover, there is no method — at least not yet — to decide beforehand
which value conceptions can be singled out as genuine, legitimate, and sound.
How to identify the right value conceptions and how to decide upon their validity is
an issue that will have to be explored in a future study, for now we can infer from
our analyses that, in any case, the symmetry between different claims for the public
interest needs to be attended by policy makers. Instead of taking existing institu-
tional arrangements for granted, we have to accept the dynamics that pertain to both
society and the energy system. This implies that, rather than an ex ante assessment
of ethical and societal aspects, responsible innovation involves a continuous process
of assessment (Taebi et al. 2014; Stilgoe et al. 2013; Taebi et al. Forthcoming). The
question becomes how can we link formal and informal assessment of an energy
technology in a symmetrical way?

To do so, we have to emphasise that there is no party which has the exclusive
appeal to represent ‘the’ public. Ideally, a decision is based on a dialogical form of
deliberation: no party should prescribe the rules of the game in terms of which inter-
ests and discursive frames are valid, and which modes of expression are acceptable.
A level playing field should be created among all actors involved which should
allow a dialogue about knowledge claims about the impacts of the technology, local
concerns, and the conditions under which a new technology would become accept-
able (Cuppen 2009; Roeser and Pesch 2015; Taebi et al. 2014; Taebi forthcoming).
To have symmetry of assessment, decision making trajectories should allow flexi-
bility and diversity (Cuppen et al. forthcoming). It should be possible to renegotiate
how the public interest is formulated in real-life decisions (Pesch 2014), and deci-
sion making processes should be capable of accommodating divergent normative
perspectives (Stirling 2010).

At the same time, we have to acknowledge that in contemporary society there
will always be a fundamental asymmetry in the way political leverage is distributed.
Collective decisions are the result of agenda-setting processes in which a small seg-
ment of actors have much more ability and opportunity to define which issues will
receive public notice (Kingdon 1984). Project owners simply have a head start; they
have the chance to develop a shared discourse in relative isolation that includes a
clear idea of goals, values, and preferences. Other actors can only react in response
to this discourse, their values and preferences can never be known beforehand. Only
by acknowledging the potential of emerging values and by being prepared to adjust
decisions, technological designs and institutional provisions, innovation processes
in energy projects can be managed responsibly.
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Chapter 9
Social Learning and Identity: Some
Implications for RRI

Lotte Asveld

Abstract The core of the concept of responsible research and innovation (RRI) is
the principle of mutual responsiveness; that is, actors should engage in a transparent
and interactive exchange of values, concerns and hopes regarding a new technology
to arrive at a shared perspective. As such, RRI can be considered a form of social
learning. However, whether such mutual responsiveness is feasible depends on the
identities of the actors involved. Identities consist of moral framework and a collec-
tion of social roles. Identities influence our willingness and capacity to engage in
social learning exercises such as RRI. In this paper, I argue that taking the issue of
identity into account can help structure RRI exercises to enhance their effectiveness.
It can also make us more precise about which societal goals we can achieve through
RRI and for which goals we need additional measures.

9.1 Introduction

The responsible research and innovation (RRI) approach can be understood as an
attempt to align new technologies with societal concerns and needs. RRI is intended
to help designers and manufacturers of new technologies identify and accommodate
public concerns when developing a new technology by engaging with a wide range
of relevant actors (Van den Hoven and Jacob 2013). As such, RRI can be considered
a tool to answer questions about the direction in which we would want to use avail-
able scientific and technical knowledge (cf. Owen et al. 2012).

However, RRI processes do not take place in a social vacuum. Actors engaged
with a specific innovation have social identities that influence their willingness to
engage and/or their capacity for engagement with specific other actors. Such identi-
ties can be recognised in public debates on new technologies such as synthetic biol-
ogy, nanotechnology or energy technologies, where they become manifest as the
social roles and values of participants.
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For instance, the spokesperson for an environmental NGO may not want to be
perceived as supporting the products of a big company if his usual peer group consid-
ers that company to be environmentally harmful. Hence, he may refrain from con-
structing a shared vision on an innovation trajectory with representatives from this
company. Likewise, the CEO of a big company might be unwilling to adjust proce-
dural operations within her company to allow for social reflections on its methods of
production. She might perceive a conflict between the stability of her company and
opening up her production methods to external influences (Blok and Lemmens 2015).

In addition, technology influences the way we understand ourselves and the
moral values we cherish (Swierstra, Chap. 2, this volume). This implies that any
understanding about the desirability of applications is necessarily related to the
understanding we have of ourselves and of who we desire to be. We assess technolo-
gies on the basis of our values, the impact they will have on our particular lives and
the kind of future we see for ourselves. Hence, the concept of identity is highly
relevant to the process of RRI and should be taken into account. This paper is an
attempt to explicate the role of identity for RRI processes.

The question addressed in this paper is: “In what way can the identity of involved
actors be expected to influence RRI and what lessons might be drawn from this for
designing RRI?” I argue that identity should be understood as a combination of
social role and moral framework. These two aspects are related and both have spe-
cific ramifications for RRI. The importance of moral frameworks and the need to
reflect on these when evaluating the social desirability of a technology has been
extensively described in the literature (Kupper et al. 2007; Cuppen 2012; van de
Poel and Zwart 2010; Kahan 2012; De Witt et al. 2015; Asveld and Stemerding
2017). The aspect of social role has been used to identify the possible societal rami-
fications of new technologies, for instance, in the value sensitive design approach
(Davis and Nathan 2015). Roles in this case are used as a spotlight to identify soci-
etal effects of a technology. Which roles will be affected by a particular technology
and in what way?

How social roles in turn affect the propensity to construct a shared vision, or how
they influence perceptions of acceptable designs, has however received little atten-
tion. We claim that taking identity into account helps us improve the design of RRI
exercises to achieve socially robust innovations. In addition, including the notion of
identity enables us to arrive at outcomes of RRI processes that can be transported
across contexts, and hence allows for the upscaling of those outcomes.

9.2 RRI as Social Learning

To achieve socially robust innovations, the aim of the RRI approach is to include a

broad spectrum of actors in the process of innovation. RRI has been described as:
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 societal

desirability of the innovation process and its marketable products (in order to allow a proper
embedding of scientific and technological advances in our society). (Von Schomberg 2011, p.9)
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As such, RRI can be considered a social learning exercise. Social learning implies
that individuals not only learn from each other, but also achieve learning results as
a group (Roling 2002; van Mierlo et al. 2010; Armitage et al. 2008). More specifi-
cally: “Social learning may be defined as a change in understanding that goes
beyond the individual to become situated within wider social units or communities
of practice through social interactions between actors within social networks” (Reed
et al. 2010). RRI can hence be considered a form of social learning, since the aim is
to produce a new understanding within a network of social actors related to a new
technology. It is not only the designers of new technologies who learn to accom-
modate social concerns while engaged with RRI; other social actors can also learn
to formulate a new perspective on a newly emerging technology.

Social learning that takes place within the setting of RRI is usually geared
towards such moral questions as: is this really a desirable technology? Who benefits
from this technology and who bears the burdens? What should be the targets for
innovation? (Owen et al. 2012). Such questions are usually characterised by a wide
range of possible answers, stemming from the wide range of diverse moral frame-
works present in society (Kupper et al. 2007). As such, the issues that are addressed
within RRI can be understood as morally ambiguous, implying that it is unclear
what the ‘right’ answer is, because there are many different viable positions stem-
ming for the various moral frameworks of the actors involved (Asveld and
Stemerding 2018).

A social learning exercise in which participants hold varying perspectives can
result either in a shared perspective that also includes shared supporting values
(because these were there already), or in a perspective that is compatible with each
of the participants’ values, although these values are not necessarily shared (van de
Poel and Zwart 2010; Roéling 2002). For instance, when a scientist and an environ-
mental activist both deem it undesirable to apply synthetic biology to agriculture on
a large scale, the scientist may hold this position because she thinks more research
is needed to identify the possibly risks, whereas the activist may think that synthetic
biology is a technology that reinforces the root cause of environmental problems,
namely the concentration of power in the hands of a few. They arrive at a shared
evaluation of the technology but on the basis of different values, namely precaution
and economic equality. In contrast, if the scientist and the activist both think that the
synthetic biology application should be temporarily or definitely stopped out of
precaution, then their agreement also extends to their values.

A third option for some form of agreement between various actors is a compro-
mise. In this case the actors do not arrive at a shared understanding; rather, they
construct a way of dealing with new technology that is partly compatible with their
individual values. Each of the actors gains something and loses something. If a sci-
entist believes, for instance, that synthetic biology is safe to apply to agriculture, but
the environmental activist believes it can have detrimental effects on global eco-
nomic equality, they might agree that synthetic biology should be allowed only
when it is applied on a small scale and is publicly financed. This solution does not
comply completely with each of their respective positions, but it does go some way
to accommodate their concerns.
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To arrive at a shared perspective, or even just a compromise, as an outcome of
social learning it is important to acknowledge the various moral frameworks from
which actors operate, since these determine the options for arriving at a shared per-
spective. In addition, actors are embedded in social structures that determine their
economic and other dependencies and that entail institutional and social constraints
on their engagement in RRI processes. These two elements are captured by the
notion of identity and should be explicitly taken into account to increase the chance
of a socially robust innovation trajectory.

9.3 Identity

Identity is a conception of who one is and who one wants to be. As Taylor (1989,
p.- 27) puts it:
To know who I am is a species of knowing where I stand. My identity is defined by the
commitments and identifications which provide the frame or horizon within which I can try

to determine from case to case what is good, or valuable, or what ought to be done, or what
I endorse or oppose.

As such, identity consists of both social roles and a specific worldview, or frame-
work as Taylor calls it, comprising values, norms, assumptions and convictions
(cf. Hedlund-De Witt 2013). These two elements are intertwined. Socially defined
identities are a source of values (Appiah 2010). A Catholic cherishes the teachings
of the Pope, whereas a feminist strives for gender equality. Identities usually consist
of a variety of roles that together make up the overarching value orientation of the
individual.

9.3.1 Moral Frameworks

Identity provides a moral framework with which we and other people are judged.
Our moral framework helps us to evaluate the world around us and to find our way
through it (Taylor 1989; Asveld 2008). This moral identity framework contains the
resources from which we form our moral judgements. It can provide us with a sense
of belonging when we share a set of values with other individuals, or with a sense
of uniqueness when we find out that others hold different values (Appiah 2010). The
moral character of this framework may not always be easily discernible. Norms and
values may be intertwined with other elements of an identity, for instance cultural
interpretations of specific roles.

Individual moral frameworks can be linked to socially prevalent frameworks,
which can be termed worldviews. Worldviews are culturally dominant frameworks
of meanings (Hedlund-de Witt 2013; Kahan 2012). Worldviews consist of coherent
structures of values, beliefs and attitudes. Individuals’ frameworks will never
completely coincide with these worldviews, but individuals tend to hold a certain
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worldview more than another. Individual frameworks are more complex and
nuanced than worldviews, but the individual frameworks often take shape with ref-
erence to the overarching sociocultural worldviews (Asveld 2008). Worldviews help
us to grasp some of the recurring tensions in debates on new technologies even if
we have not explicated the depth of each individual framework involved in such
tensions (Kupper et al. 2007; Asveld and Stemerding 2017).

Worldviews are the subject of a wide body of literature, in which they are usually
divided into four distinct categories. Defining characteristics include such issues as
an orientation towards the local or the global (Douglas and Wildavsky 1982; De
Vries and Petersen 2009), perceptions of the role of the government (De Vries and
Petersen 2009), the vulnerability of the natural environment (Douglas and Wildavsky
1982; Kahan 2012), our responsibilities towards that environment (Dryzek 2013)
and expectations about the possible beneficial effects of technology (Hedlund-De
Witt 2013).

Worldviews relate to social roles, as many moral outlooks coincide with specific
social roles. The CEOs of multinational companies can be expected to have a more
global oriented worldview in which the role of government is minimal and mostly
confined to assuring safety and security. They can be expected to generally sub-
scribe to the idea that environmental problems can be sufficiently addressed through
innovation and regulation. In contrast, environmental activists will generally sub-
scribe to the idea that innovation and regulation are insufficient to achieve a sustain-
able world, and that we need a change in attitude, that is, we need to minimise our
consumerist attitude.

9.3.2 Social Roles

As described above, moral frameworks are often connected to our professional
identities and other social roles, although our personal moral framework and our
professional values need not necessarily overlap. For instance, a physician who
smokes may be acting against his professional values, but not necessarily against his
personal values (except when the smoking arises out of a weakness of will).
Especially for activists, their moral framework is usually highly constitutive to their
social role. Providing a moral evaluation of current issues is their core business. The
moral framework can be said to make up the core of their identity as activists. This
is why it may be difficult to get them to open up to an alternative view.

Social learning can be said to require a willingness to reflect on one’s own per-
spective and assumptions, and to consider them with a certain openness to allow for
the creation of a shared perspective with others. We should not expect individuals to
easily change their moral framework, precisely because identity is constitutive to our
self-understanding and hence to our stability as persons. But even if an individual
does not change her moral framework, she should still be willing to openly reflect on
her values and the ensuing assessment of technologies to allow for social learning.

This willingness to reflect might, however, be constrained by some aspects of the
individual’s identity. Because our moral frameworks are connected to our social
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identity, the extent to which our moral convictions are open to social learning varies
(cf. Reed et al. 2010). Moral frameworks are to some extent externally dictated,
because they are part of the social role the individual takes on. For instance, an aca-
demic is supposed to value truth-finding over activism, and a parent is supposed to
value the long-term wellbeing of his children over his personal immediate pleasure.
We cannot expect people to abandon the moral judgements associated with moral
values that are fundamental to a cherished social role. For instance, we cannot ask a
scientist to put aside his scientific standards for a moment so that he might be more
open to construct a shared vision with someone who rejects the scientific method.

An individual can of course always chose to abandon a social role should the
moral framework change and she no longer feels comfortable with it. An activist
criticising synthetic biology might change her mind about this and give up her posi-
tion with an NGO and become a consultant helping synthetic biology companies to
produce sustainable technologies. But as long as she takes on a specific social role,
her options for social learning, namely to reflect on her moral framework in interac-
tion with others and to arrive at a shared perspective, will be constrained by the
social expectations related to her social role.

To understand how this impacts on RRI exercises and how we can accommodate
these constraints in RRI, we should make a distinction between those aspects of
identity that are externally dictated and those that are more open to individual inter-
pretation. These latter aspects of identity leave room for a specific individual per-
ception, without undermining the communicative value or the credibility of identity.
Some basic features of social roles are indispensable for them to convey social
meaning. To be a mother, one has to have (or to have had) a child. But, to be a
mother, one need not have given birth to a child as there are other means available
to have a child. To be considered a scientist, one needs to conform to scientific
method, but one does not necessarily need to be a member of a university faculty.
This difference between indispensable and flexible aspects of identity is explained
below with reference to form and content features (Laden 2001).

9.3.3 Form and Content Features

Laden (2001, p. 108) puts forward the concepts of form features and content fea-
tures of identity, which may be helpful distinctions in considering the tension
between individual frameworks, societal worldviews and social roles within which
individual frameworks take shape. This tension may be understood as that between
individual identity and its determination by social categories and social roles.

In my discussion of these form and content features, I stay close to Laden’s con-
ceptualisation of them. Form features of identity are always externally dictated,
whereas content features can, but need not be, externally dictated. Externally dic-
tated in this context implies: socially constructed in such a way that it cannot be
easily altered by an individual. In contrast, content features of identity depend spe-
cifically on the interpretation of the individual.
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(...) the content features of an identity might vary widely without the identity itself having
changed. They can, in this sense, be contingent features of the identity they characterize.
Form features, however, derive from the place a given identity occupies in a more compli-
cated, social system. The form characteristics of an identity are determined by the part it
plays, and by what is required of someone playing that part, within a larger social context.
(Laden 2001, p. 108)

I think the concept of marriage nicely illustrates the difference between form and
content features, namely what it implies in social interactions to be married.
Important aspects of form features are, for instance, the legal obligations that exist
between husband and wife, such as the obligation to take care of each other. Content
features pertain to how a marriage and its accompanying values are understood by a
specific couple. Form features are mainly public in character, whereas content fea-
tures are primarily private in character. However, private aspects of identities are to
a substantial degree always necessarily determined by form features, whereas form
features are influenced by private aspects of one’s identity.

The effects of each of these features on the identity of the individual will vary
per situation and per individual. The legal obligation of loyalty between married
partners can, for instance, imply a wide range of actions. For some couples it
might primarily refer to sexual exclusivity, whereas for others it might imply that
they always give each other priority over other relationships such as friends or
family.

Both the form and the content features of an identity are eventually subject to
change, but less so in the case of the former than the latter, as Laden states (2001,
p- 110). Again, I should like to illuminate these features, as I understand them, by
referring to the institute of marriage. In many societies, marriage forms a stabilising
institution. Subjecting it to constant revision would undermine social coherence.
Many aspects of the concept of marriage therefore belong to the form features of
identity within a particular society.

However, due to changes in the content features of certain identity constituting
concepts, form features may eventually change. In the case of marriage, for
instance, the fact that gay marriages are now legal in the Netherlands is to some
extent due to changing attitudes towards what marriage means. Whereas people
used to conceive of marriage as something with a practical value, a coalition
between two parties that would produce offspring, the understanding of marriage
has shifted more and more to the expression of a romantic, unique connection
between two persons: a symbol of love rather than social custom. Since gay cou-
ples cannot produce children, but can form loving attachments, the existence of gay
marriage fits the modern understanding of marriage more than the older under-
standing of marriage. In this case, the form features have changed due to alterations
in the content features.

Form features of social roles indicate shared values between individuals. This
understanding of form features is compatible with Laden’s approach, although he
does not explicitly mention the moral aspect. An example of such a shared value is
the value of reasonable pluralism, as indicated by Rawls (2005). He states that most
people are likely to share a belief about reasonable pluralism that allows them to
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engage in a political debate with each other. According to Laden (2001), such a
belief should be considered a form feature of citizenship. Comparable beliefs exist
for other social roles. For instance, physicians vow to do no harm and a law enforcer
is supposed to emanate neutrality with regard to religious convictions.

We attach certain rights and obligations to specific identities, for instance to gov-
ernment officials or legal spouses. We expect government officials to act for the sake
of the common good, for instance, and we expect legal spouses to take care of each
other. If individuals do not comply with these moral rights and obligations, their
identity may not immediately alter in a legal or social sense, but it may be ques-
tioned. Government officials who accept extraordinary gifts from third parties or
wives who mistreat their husbands have acted contrary to the rights and obligations
we usually attach to these identities, which may lead to their being expelled from
their social roles.

According to Laden (2001, p. 110), the more public an identity is, the more its
articulation is constrained by form features. The identity of citizen is for instance
highly constrained by form features. To act out her role as citizen, that is to act in
political contexts, an individual needs to take account of the rights and duties that
are typically associated with such a role, because she interacts and offers reasons for
specific claims on other citizens, that is, these are public reasons that ought to appeal
to anyone who is also a citizen. In this context, Laden suggests the form feature of
overridingness as associated with the identify of citizen: in public deliberations it
should override other, non-political identities.

This implies that in public debates we are not supposed to make claims that are
based on a specific, non-public identity, such as being a mother or having a spe-
cific ethnic background. Such identities can lend support to claims, but they are
not overriding. For instance, an individual states that as a mother she cannot
accept any unsustainable technologies, because they would endanger the future of
her child. Such support might add to the strength of her argumentation, since by
referring to motherhood, she invokes recognisable moral concerns legitimated by
the social role of mother and the rights and obligations socially attached to it.
However, referring to motherhood is not a compelling argument, because mother-
hood is not a public but a private identity. A claim supported by a public identity,
namely that of citizen, could be: “As a member of this society, I cannot accept
unsustainable technologies because they would endanger of the future of our soci-
ety as a whole.”

When an individual makes claims on others as a mother within the private
sphere, these concern primarily her family. For instance, when an individual claims
that the time spent watching television should be restricted, or that the family
should give some of its household budget to charity, the need to justify the claim
she makes is limited solely to that family. The individual can support her claims
with reference to her identity as a mother. “As your mother I feel you need to watch
less television” or “As the mother in this family, I feel we should donate money to
charity”. This appeal does carry a moral weight in the context of the private
family.
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9.4 RRI, Social Learning and Identity

We have established that identity consists of a moral framework and a collection of
social role(s) and that identity is shaped by both form and content features. Including
identity in the design of RRI processes has several consequences. First, we can use
identity to select participants for social learning exercises, based on either their
moral framework or their social role. Second, we can design social learning exer-
cises such that the form features of identity are aligned with the purpose of the
exercise, in either a public or a sheltered setting. Third, form features of identity
allow us to transfer lessons learned across different contexts, thereby creating an
inclusive agenda for a public debate on synthetic biology. Fourth, form features of
identity can help to identify which issues are suitable for exercises involving indi-
vidual actors and which issues require a different approach. I elaborate on these
consequences in turn.

9.4.1 Selection of Participants

Considering the social roles as well as the moral frameworks of actors is a way to
ensure that a wide range of perspectives are represented in an RRI exercise. It allows
for the selection of participants based on the expectation that they will have a spe-
cific perspective on the matter at hand that can be expected to contribute to the qual-
ity of the outcome of a social learning exercise, because such exercises usually
benefit from a diversity of perspectives (Cuppen 2012).

In approaches such as technology assessment, which can be considered a prede-
cessor of RRI (Rip 2014), random citizens are sometimes invited, such as in the case
of citizens’ juries and focus groups. In these cases, the main aim is to broaden the
scope of arguments in order to increase the quality of the evaluation of a technology,
and to increase the democratic justification of technological developments (Joss and
Bellucci 2002). However valid these motivations may be, if the aim of RRI is to
ensure that innovations are developed with a view to addressing actual societal con-
cerns and challenges, the associated learning exercises should at least involve those
actors who might fuel actual controversies (Bogner 2012) and those who will be
using the technology (Schot 2001). Such actors can be found by selecting specific
moral frameworks (Cuppen 2012), as well as by taking the aspect of social role into
account (Davis and Nathan 2015).

Hence, effective RRI should involve not only private persons whose main con-
cern is their personal valuation of a technology, but also individuals whose evalua-
tion of a technology is mediated or also mediated by a specific social role relevant
to the innovation at stake. We may, for instance, invite a physician to give her opin-
ion about developments in industrial biotechnology, but this might not necessarily
produce anything useful in the context of RRI. We should rather ask her to share her
opinion on medical biotechnology, which relates to her actual practice. In such a
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case, she can reflect on an innovation that will actually arrive in the practice that she
represents.

This is not a call to only involve experts, because also laypeople can have social
roles that make them indispensable for a wide ranging RRI exercise. For instance, a
patient suffering from the disease targeted by the biotechnological device can be
invited too. It is also not a call to exclude people who do not occupy a social role
that is related to the technology at stake, but still have an interest because they have
strong opinions about it. They can also be valuable contributors to RRI.

It is a call, however, not to include random individuals, but to consider the iden-
tity of participants for effective RRI. Eligibility may arise from a relevant social role
or from a strongly voiced moral framework. Such expression of a moral framework
may have arisen in relation to another technology. Since RRI is supposed to lead to
an assessment of technology before a controversy arises, it may be hard find indi-
viduals expressing opinions related to the targeted technology. In such a case, opin-
ions on comparable technologies serve as an indication of relevant opinions.

This gives rise to the question whether participants who are selected because of
their social role should stick to that specific role, or whether it is legitimate for them
to invoke other elements of their identity. A scientist can, for instance, be invited to
present her assessment of the risks attached to a specific synthetic biology applica-
tion; that is, to partake in the exercise as a scientific expert. The scientist may, how-
ever, feel the need to actively advocate the use of that specific application because
of her moral assessment of that application, namely that it should be put to use
despite the risks. She is then acting more as an activist than a neutral scientist.

It may be considered a form feature of scientists participating in public debates
or social learning exercises to limit their input to scientific facts.! However, scien-
tists are not solely scientific beings. They may be moved by values other than purely
scientific ones, such as wanting to offer help to patients. A scientist may also be
acting out her role as a mother, because she has a child who is suffering from a dis-
ease that may be cured using this specific technology. Awareness of different aspects
of identity can help us distinguish between the different kinds of input an individual
may contribute to a social learning exercise debate. In the above example, the scien-
tist can be allowed to voice all her concerns, but she may be asked to explicitly
acknowledge which statements follow from her identity as a scientist and which
from her identity as a private person, such as a mother.

Distinguishing between different aspects of identity can help individuals reflect
on their perspective on a technology: which part of it arises from their social role
and which from their particular individual framework. This might in turn lead to an
evaluation of that social role when the individual decides she is uncomfortable with
its dictates; for instance, when a physician feels as an individual that she should
sometimes withhold treatment because a patient feels ready to die. To make such a
course of action available to her without her losing her identity as a physician,

'"Whether such a clear distinction between facts and moral, particular values can indeed be made is
a matter of debate. The point is that a scientist should strive to represent those elements of his
knowledge that he believes are factual.
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requires a public debate resulting in a change in the form features of that specific
identity. As such, awareness of the distinction between the public and the private
aspects of our identity can result in an agenda for public debate. I return to this point
further down.

9.4.2 Design of the Exercise

Our identity affects our willingness to engage in social learning. If we take the
notion of identity into consideration in this process, it helps us understand the extent
to which we can expect participants in RRI exercises to be “mutually responsive to
each other”, as propagated by Von Schomberg (2011). Some social roles allow for
such reflection and the creation of a shared perspective only under specific
circumstances.

We should take into account that the form features of identity are dictated by the
social environment. When they do indeed constitute a barrier to effective social
learning, we might consider changing the social environment. An exchange of argu-
ments necessary for social learning such as RRI, can take place in public settings. In
such settings, identities and related perceptions are usually robust, implying that
they are not open to change. Depending on our purposes, we might therefore change
the setting to a more private one. The spokesperson for an environmental NGO may,
for instance, be more willing to reflect on her moral framework within a closed set-
ting, where she is sheltered from the public eye. This is an almost self-evident way
to diminish constraints caused by form features, as they are publicly dictated.

A politician whose ideology compels him to reject subsidies on technologies for
renewable energy, will not easily change his mind during a public debate on such
technologies. He engages in public debates to put forth his arguments, not necessar-
ily to learn. However, willingness to engage in social learning might be impacted by
alternative social settings. A politician may not be willing to change his mind in
public, but he may be willing to do so behind closed doors when discussing matters
with his fellow party members, as he will have time to reconstruct his perception
away from the public eye.

However, it is also possible to make use of the form features of identity in a con-
structive way by appealing to them. Such an appeal might best be undertaken in a
public setting. For instance, a CEO might not be compelled to reflect on his frame-
work solely because he is interacting with someone who thinks differently, such as a
representative of an NGO. But since he is expected to safeguard the interests of his
company and these interests may be hurt by an NGO’s allegations that his products are
unsustainable, the CEO is publicly committed to reconsider his assumptions, because
the allegations of the NGO might affect his company’s commercial prospects. In this
case, the form features may have a positive effect on the learning process.

In addition, form features can provide an instrument to scale up learning pro-
cesses. They can provide a pathway to carry learning effects over to other contexts,
and thus not be limited to the specific learning context. It is possible that the learning
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effects achieved in a public setting in which the form features of identity are strongly
present, can be transported to a context in which other individuals occupy similar
social roles. Such an effect can be expected for lessons learned for each specific
role. When a policymaker learns about certain strong sentiments among the public
about the need for the regulation of risks associated with synthetic biology, such
insights will be useful for other policymakers. When a scientist learns that other
actors expect him to communicate possible applications of a new technology at a
very early stage, this will be relevant to all scientists working on synthetic biology.
As such, lessons learned by individuals can be transported to other individuals occu-
pying a similar role. As explicated further down, insights from social learning exer-
cises can also have ramifications for the structures that determine the social roles.

It may also happen that social learning effects within a sheltered setting can be
transported to other contexts. Representation has been a notable issue in many
social learning exercises. Many learning exercises are necessarily small scale
because they require intense interaction between the participants. The question then
is how the results of these exercises can be translated to other settings. In a sheltered
setting, individuals can be expected to loosen their social identities somewhat, but
they will not completely abandon them. Any insights pertaining to their social iden-
tities can be shared with others who also carry that identity.

9.4.3 A Socially Encompassing Agenda

When social learning is hindered by an individual’s social role, and specifically by
the form features of this role, this indicates that reaching a shared perspective
requires more than an exchange between individuals, even if these individuals repre-
sent larger groups or organisations. Or rather, precisely because these individuals are
connected to larger groups and are determined by social structures, an effective RRI
process requires more than a meeting of individuals. Even if the individuals in such
a meeting arrive at a shared perspective, the social roles they have outside this meet-
ing might prevent them from taking this new shared perspective to another context.

A policymaker participating in an RRI exercise may, for instance, be convinced
of the need for stricter regulation of synthetic biology, but may find out later that his
colleagues in another department are working on a trade agreement aimed at
reducing regulations. The policymaker may, of course, try and argue her case with
her colleagues, but it is possible that she will not win the argument because there are
other, competing public goods such as economic gain, clashing with her focus on
the value of safety. Her social role as a public servant will in such a case trump her
personal moral judgements.

Another example is when the CEO of a company states that he is not able to
modify the design of his product, because breathing down his neck he has investors
who wish to see a swift return on their investment. Even if the CEO is convinced of
the need to change his product because of the social concerns of other actors, his
obligations as a CEO may prevent him from acting upon this newly gained insight.
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Such cases make clear that the involvement of individuals in social learning exer-
cises, such as RRI, may not always be sufficient to achieve a truly socially robust
new perspective on an emerging technology. The social structures in which these
actors operate also determine whether a new perspective gains wide acceptance.
When social learning exercises solely involve individuals and do not target the
social structures that determine these social actors, they risk becoming obsolete.

However, social learning exercises involving individuals can help us identify
which issues still need to be resolved in the public debate, such as macro-economic
issues or issues relating to shared societal values, such as those captured in form
features of identity. RRI can provide valuable input into wider questions of a desir-
able society. What economic incentives do we need to stimulate truly sustainable
innovation? How do we want to measure the impact of science? How much inter-
vention from the government do we consider desirable in innovation trajectories?
Such questions might not always be answered during individual RRI exercises, but
such exercises can and should provide useful insights and input for the public and
political debates about the societal embedding of innovation.

9.5 Conclusions

Identity can be conceived of as consisting of a moral framework and a collection of
social roles. These elements are intertwined. Identity has an influence on the pro-
pensity of individuals for social learning. Taking this influence into account has
ramifications for the design of effective RRI exercises.

Taking the issue of identity into account can help structure RRI exercises to
enhance their effectiveness. First, it can be a helpful concept in designing effective
RRI for synthetic biology. It can provide guidelines for assuring a wide ranging
representation by selecting participants who represent various prevalent worldviews
in relation to biotechnologies and by selecting participants who occupy relevant
social roles. Explicating the role of identity can also help to establish which issues
are best addressed in a sheltered exercise and which in a public debate.

Second, explicit consideration of the identity of participants in social learning
exercises can help in linking particular learning exercises to wider societal networks
and societal structures of meaning, whereby RRI does not remain confined to
individual learning, but becomes truly social learning. This is mainly due to the
concept of form and content features of identity. Possible conflicts between personal
concerns (content features) and form features of one’s identity can serve as an indi-
cation that a specific issue should be put on the agenda for public debate.

Third, insights relating to the form features of identity, as in social expectations
relating to a specific social role, may be transported to other contexts, allowing for
a scaling up of learning effects. Being aware of various social roles as part of one’s
identity can also help participants distinguish between private and public
arguments.
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Lastly, acknowledging the importance of identity for social learning exercises
can also induce us to become more modest about our expectations with regard to
RRI and its outcomes. In the field of synthetic biology, value orientations and per-
ceptions of new technologies are often fiercely opposed. Controversy may simply
be unavoidable given the dictates of social roles such as some environmental activ-
ists and risk-seeking biotechnological entrepreneurs. The ideal that the exchange of
viewpoints and mutual responsiveness will lead to some form of societal agreement
might sometimes simply be farfetched.

If that is indeed the case, we might instead start looking for workable alternatives
to societal consensus. I think that for such alternatives, identity can also prove to be
a valuable platform. The issue of identity helps us to distinguish between public and
private claims and to co-construct the strength of our appeal with others. What are
the claims I should feel compelled by in the public debate? But also, and impor-
tantly, which claims can I ignore, which claims do not hold an appeal to me given
my social role and my moral framework? What does it imply for my identity when
I accept certain claims and not others? Or more constructively: based on my private
and my public identities, what reasons do I have to support or instigate a certain
innovation trajectory?

The answers to such questions might not necessary lead to societal consensus
with regard to innovations, but they might help us create clearer, more coherent and
more comprehensive narratives to explain and shape prospective innovation trajec-
tories. Such innovation supporting narratives can also be considered a form of social
robustness and hence a desirable outcome of RRI.
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Chapter 10
Decision-Making in Water Governance:
From Conflicting Interests to Shared Values

Klara Pigmans, Neelke Doorn, Huib Aldewereld, and Virginia Dignum

Abstract The development of water infrastructure is a long and complex process
that involves multiple stakeholders, multiple scales, various sub-systems and rela-
tions of dependence among stakeholders. Stakeholder participation is increasingly
seen as an indispensable element of water policymaking. The failure to address
stakeholders’ underlying values, however, may create or exacerbate conflicts. In this
chapter, we address the difficulty of approaching stakeholder participation in terms
of conflicting interests. We illustrate this with an urban flood prevention case, fol-
lowed by a categorisation of the difficulties presented by such processes. Instead of
pursuing an interest-oriented approach, we suggest taking a step back in order to
discern the influence of differing conceptions of shared values on multi-stakeholder
decision-making processes. The goal of this chapter is to achieve a better under-
standing of the difficulties entailed in interest-driven decision-making processes in
water governance, and how it could be beneficial to pursue a value-sensitive
approach in such situations.

10.1 Introduction

In the face of climate change, the growing global population, environmental pollu-
tion and resource scarcity, the governance of our complex world has become a
major challenge. Water infrastructure is a good example of a system that is becom-
ing more complex, because it is facing climate change and resource allocation
whilst simultaneously having to deal with increasing levels of stakeholder participa-
tion. To cope with these challenges, such systems need effective and sustainable
governance.

Water governance can be described as the governance of a socio-technical sys-
tem, characterised by a complex technological infrastructure and an interrelated
network of independent stakeholders. Given the dynamics and dependencies within
this system, both policymakers and scientists advocate stakeholder participation
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(WMO 2009; Huitema et al. 2009). When policies for developing water infrastruc-
ture need to be discussed in order to reach a decision, however, conflicts between
stakeholders tend to be the rule rather than the exception.

Scholars have discussed the difficulties presented by participative decision-
making in terms of uncertainty and disagreement (Hommes et al. 2009), disillusion-
ment (Reed 2008), and a lack of shared perceptions of the nature of a problem
(Pahl-Wostl 2002). Each stakeholder has its own conception of the problems under-
lying the decision-making process, because each has different interests, whether
these relate to profits, safety, or a quiet living environment with nice views. Interests
can be defined as “matters people feel they should strive for, for themselves” (Van
de Poel and Royakkers 2011) because they are individually involved in these mat-
ters. Entrepreneurs have an interest in making a profit, because without profits, their
companies will go bankrupt; someone who bought their house in a particular area
because it overlooks an expanse of water has an interest in preserving this view; and
so forth. These interests can differ so considerably that they may conflict with each
other, sometimes resulting in stakeholders refusing to accept a proposed policy. This
defensive behaviour can severely delay the decision-making process and thereby
threaten the development of infrastructure.

To date, how stakeholder decision-making processes in water governance might
be improved has been investigated thoroughly with reference to knowledge-sharing
(Pahl-Wostl 2002; Hommes et al. 2009; Kolkman et al. 2005). Ample research has
been conducted on how stakeholders disagree on conceptions of the knowledge
needed to influence the process (or solve the problem). Yet, differing conceptions of
underlying values have received little attention so far.

Values have been defined as “lasting convictions or matters that people feel
should be strived for in general, and not just for themselves, to be able to lead a good
life or to realize a just society” (Van de Poel and Royakkers 2011). Values have also
been described as enduring beliefs (Rokeach 1973) that are universally acknowl-
edged (Schwartz 1994) and as guiding principles (Cheng and Fleischmann 2010).
Rokeach (1973) focused on the connection between values and behaviour, making
a distinction between terminal values and instrumental values. Schwartz (1994), by
contrast, described the relation between values, including power, hedonism and
security (Pigmans et al. forthcoming). We use the definition of values as stable,
enduring guiding principles of what people generally think is important in life
(Cheng and Fleischmann 2010). One example of such a value is “water safety”, a
concept that is vague and abstract enough to be generally acknowledged (Jacobs
1999). How this value is interpreted in practice, of course, is a different matter
altogether.

There is a tendency in the literature to address conceptions of values in rather
theoretical terms (Jacobs 1999; Joss and Brownlea 1999). In this research, we want
to understand how conceptions of values influence actual decision-making pro-
cesses, in order to gain more insight into such processes. The value “water safety”,
for example, could be perceived as a spatial planning challenge or as flood mitigation;
these are two conceptions of the same value. By shifting the emphasis to conceptions
of shared values, we focus on diverse perceptions of current commonalities,
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instead of the current differences that need to be bridged in order to reach common-
alities in future.

The aim of this paper is to provide a better understanding of the role and concep-
tion of values in the decision-making process and in interactions between stakehold-
ers. In order to give a clear indication of the context, in Sect. 10.2 we discuss the
background to participatory decision-making in water governance. In Sect. 10.3, in
order to illustrate the complexities and conflicts that can characterise these pro-
cesses, we describe an example of a multi-stakeholder decision-making process in
water governance. Next, in Sect. 10.4, we discuss how categorising and formalising
the various social aspects could enable us to understand the influence of conceptions
of values in the decision-making process. In order to put our ideas into perspective,
we then discuss related work in Sect. 10.5. Finally, we present our conclusions and
recommendations for future research in Sect. 10.6.

10.2 Background

Stakeholder participation is increasingly seen as an indispensable element of water
governance, both as a means of democratisation (Dryzek 1997; Perhac 1998;
Maasen and Weingart 2005) and as a way to improve decision-making (Brunner
et al. 2005; Pahl-Wostl 2007; Raadgever et al. 2012). The importance of stakeholder
participation is also recognised in several international treaties and agreements,
such as the agreements made at the Rio Earth Summit and the Aarhus Convention.
In 1992, the Rio Earth Summit included the involvement of the public at all levels
of decision-making in the definition of sustainable development (WMO 2009),
which has since become an essential part of the “Integrated Water Resources
Management” paradigm.

Perhaps the most important step in the juridical recognition of stakeholder par-
ticipation was the adoption of the Convention on Access to Information, Public
Participation in Decision-making and Access to Justice in Environmental Matters
by the United Nations Economic Commission for Europe. This Convention, usually
referred to as the Aarhus Convention, was signed by 46 states and the European
Union (EU). Since 2001, the EU has been applying Aarhus-type principles in its
legislation. The Aarhus Convention establishes the right of citizens and organisa-
tions to participate in environmental decision-making, including the possibility to
comment on proposals for policies and interventions affecting or relating to the
environment. This provision is implemented in both the European Water Framework
Directive (2000/60/EC; preamble and article 14) and the European Floods Directive
(2007/60/EC:; article 9.3).

Although it is recognised in all of the above-mentioned treaties, however, it has
proved difficult to put participation into practice (Reed 2008). As of yet, participa-
tory approaches have not been systematically included in water governance in most
countries, although considerable effort has been made to involve stakeholders in
drafting water policy on an experimental basis.
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For example, a relatively large number of projects have been initiated by water
authorities to ensure the involvement of key stakeholders in the implementation of
the European Water Framework Directive and the European Floods Directive
(Doorn 2016). Due to their ad hoc nature, the degree of success of these stakeholder-
involvement projects remains largely unknown, and will depend on the specific par-
ticipatory goals in question. On the one hand, stakeholder participation can improve
the quality of decision-making by opening up the decision-making process and
making better use of information (Huitema et al. 2009). On the other hand, multi-
stakeholder decision-making processes seem to be characterised by complexity,
uncertainty and disagreement (Kolkman et al. 2005). The outcomes of these stake-
holder projects can be disappointing, especially if stakeholders are thought to be
representing different interests. When stakeholders negotiate about fixed interests,
disagreements can seem insurmountable; these interests can differ so greatly that
they can conflict with each other. This sometimes results in stakeholders refusing to
accept a proposed policy, which can severely delay the decision-making process.

Previous research suggests that stakeholder involvement processes are more
effective if they focus on important values rather than the interests that stakeholders
represent (Glenna 2010; Doorn 2016). In some cases, failing to address the values
that underlie environmental conflicts can even create and exacerbate conflict, result-
ing in a stalemate of conflicting vested interests (Rikoon and Goedeke 2000;
Wilshusen et al. 2003). Discussing values with stakeholders may facilitate the
implementation of water policy as part of an approach to water governance that can
account for more than the interests of the best negotiators alone. In turn, this may
also lead to more support for the chosen policy solutions at a later stage.

10.3 The Case of Water Governance in the Netherlands

In order to understand the complexities of decision-making processes involving
multiple stakeholders, we studied one such process in an urban flood prevention
case in the Netherlands. We examined vision and planning documents, process
development documents, direct and reported communications between the stake-
holders, observations of the interactions between the stakeholders performed by
external process managers, memos, interview transcripts in which the concerns of
stakeholders were discussed, and evaluation reports.

The Netherlands has 23 water boards. Rather than overlapping with the boundar-
ies of the country’s provinces, these are defined by natural watersheds. The water
boards are functionally decentralised water authorities with exclusive water man-
agement responsibilities. They are responsible for flood management, regional
water governance and the purification of waste water in the region. One such water
board is Waterschap De Dommel in the South-eastern Netherlands. Centred around
the river Dommel, this water board focuses on five themes: dry feet (flood
management), clean water, enough water, sustainability and beautiful water. In its
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decision-making processes, the water board has found that conflicting interests can
slow down the realisation of water governance by 10 or sometimes even 20 years.

In the Netherlands, stakeholder involvement is organised mainly around inter-
ests: if one has an interest in the decision-making process, one is allowed to object
to certain measures or submit one’s point of view on specific plans. The develop-
ment of the water infrastructure typically involves property or land that is owned by
citizens and agricultural companies. Property-owners will therefore be involved in
the case of concrete measures that influence them directly. In addition, they gener-
ally have the right to compensation if they need to make investments in order to
comply with new policies, or even full compensation in case of expropriation. In the
case of decentralised regulations or more high-level policies that also influence the
property-owners, however, the latter are not taken into account in the decision-
making process.

In the case of concrete measures, stakeholders are involved after a specific tech-
nical solution has been chosen, but before its practical development has been fine-
tuned. This has created a situation in which stakeholders know their rights and
might have already defended them in earlier encounters with governmental authori-
ties. The case that we studied can be described as having unfolded in three steps,
namely: determining the technical solution based on the expressed need; involving
stakeholders; and developing the solution. This section will focus on the first two
steps.

10.3.1 From Need to Technical Solution

In this case, the decision-making process started with the need to develop the water
infrastructure in order to prevent floods in urban areas. This need was initially
described by the province and the water board in long-term regional plans and
vision documents, and was determined more specifically in the project planning
documents produced by the water board and the municipality. The design of the
water infrastructure had to incorporate both technically-advanced water systems
and the social dependencies at stake. The water board explored the possibilities for
technical solutions, potentially together with external technical partners, in an early
phase of the process.

By planning the technical development of the water infrastructure step by step,
the relevant stakeholders could be identified. Since watermills were located in the
area that needed to be developed, the watermill-owners were stakeholders in the
process. The private property-owners who lived in the area were also stakeholders,
as were the property developers who were active in the area, large-scale cattle farm-
ers and organic farmers. Finally, the water board, the municipality and the province
were also stakeholders.

There was a possibility that the water board or the municipality might have to
buy private or commercial properties in order to be able to develop the land as
needed. This could necessitate citizens having to sell part or even all of their property,
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including their homes. Local, large-scale farmers needed to make adjustments to
their farms in order to comply with the new water policy. The amount of compensa-
tion that needed to be budgeted depended on the amount of land that had to be
bought and on the investments that local companies or farmers needed to make. The
budget for compensation potentially gave an indication of the degree of social com-
plexity of the process.

The water board and the municipality had to agree on one of the proposed techni-
cal solutions, which needed to be developed in alignment with the networks of inde-
pendent stakeholders.

10.3.2 From Technical Solution to Stakeholder Involvement

Involving the stakeholders was a step characterised by social complexities on many
levels, such as agreeing on procedures, bridging differing organisational cultures,
conflicting interests, alignment of knowledge-sharing, and means and expectations
of communication. In this step, the roles of the stakeholders became known. Each
of the stakeholders had its own goals, whether these were professional or personal:
from developing wetlands to preventing floods, increasing profits, or living quietly
by the water. As soon as the stakeholders became part of the decision-making
process, these goals became interests they wanted to secure and, if necessary,
defend. This defensive attitude could become particularly apparent when private or
commercial interests seemed to conflict with the interests of the governmental
authorities.

Certain stakeholders seemed to share certain interests: farmers, for instance,
shared an interest in the continuity of their business activities. However, their strate-
gies could differ to such an extent that their interests entailed conflicting objectives,
such as the interests of small-scale ecological farming versus large-scale cattle
farming. At first glance, the governmental authorities also appeared to share the
same interests. If we take a closer look at the societal roles of the governmental
organisations, however, we see that their interests were not that similar: the water
board had an interest in there being sufficient clean water, whereas the province
focused on spatial planning, the economy and culture.

When stakeholders became defensive about their own interests, the governmen-
tal focus on formal communication only, in the form of written exchanges or infor-
mative meetings for all stakeholders, could be interpreted as an attempt to withhold
information from the stakeholders. Informal discussions at the homes of property-
owners were highly valued by the latter, as the time and effort taken to listen to them
created a feeling of trust. Yet, due to the thoroughness of this form of communication,
these discussions took a lot of time to prepare and hold, and were therefore not
always used as a means of communication. Moreover, entrepreneurs who did not wish
to speak to the authorities because of earlier disputes, but who represented a local
political party, used their influence in local politics to lobby indirectly. The use of
both indirect and exclusively formal approaches could increase the social distance
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between the stakeholders. Different but unspoken expectations, governmental
authorities pursuing new ways of working, fragmented responsibilities and a lack of
experience in collaborative decision-making could also undermine the effectiveness
of the process. A different perspective could lead to new insights about how processes
marked by such complexity could still result in socially acceptable outcomes.

10.4 Representing the Influence of Conceptions of Values

The case described in Sect. 10.3 shows that focusing on interests can result in a
negotiation process. In this research, we suggest that negotiation alone is not the
ideal way to reach a decision, since this implies compromise and ultimately reach-
ing a solution that may not take these interests satisfactorily into account. In order
to take a different approach, we first want to gain a better understanding of what
initially happens in such processes.

The conflicts in the urban flood protection case were investigated and evaluated
by the stakeholders involved, resulting in a list of recommendations on this specific
case. Despite this, the evaluation did not produce tenable insights that have the
potential to prevent similar difficulties arising in future. If we were to view the pro-
cess more abstractly, however, we might understand how social aspects influence
the process. In order to do so, we need to model the social interactions in this case.
This will provide an opportunity to understand how social aspects influence one
another and the process as a whole.

In addition to a thorough understanding of these aspects, we want to understand
what happens when the focus on individual interests shifts to a focus on shared
values. Each of the stakeholders can and will have a different conception of these
values. If we consider the value “water safety”, for example, many citizens would
consider the risk of a flood once every 500 years a very abstract possibility and
therefore acceptable, whereas a water board would insist on taking measures for the
case that such a threat were to materialise. Nevertheless, we assume that if the stake-
holders were to agree on the importance of the overarching value, then the starting
point of the process would be agreement on this value, instead of a search for how
best to defend one’s own interests. One way of exploring this assumption is by mod-
elling it.

In order to represent the complex social phenomena that occur in decision-
making involving multiple stakeholders, we need to select a modelling framework
that has sufficient modelling capability to represent all of the important aspects of
the problem. For this, we can refer to the agent organisation approach taken by
Dignum and Padget (2013) to model the interactions between stakeholders with and
within the organisational structures of which they form a part. We also refer to the
framework used by Ghorbani et al. (2013) to model individuals and institutions as
the key components for capturing, analysing and understanding the domain and its
complexities. We aim to build upon their research by making values and concep-
tions of values the major component relating to the social structure, and thereby
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searching for common ground rather than differences in interests. In this subsection,
we therefore explore the characteristics that are required to model stakeholder par-
ticipation, the influence of values and conceptions of these values.

In themselves, values do not provide a sufficient picture to understand why par-
ticular social phenomena occur in multi-stakeholder decision-making. For a com-
plete picture, we need to consider the influence, direct or indirect, of conceptions of
values on other aspects of the decision-making process. The value-related elements
that shape multi-stakeholder decision-making can be divided into four (interrelated)
categories, based on the urban flood prevention case: actors and relations, pro-
cesses, communication, and norms (or institutions). The concept of an actor is
required in order to model the objectives and interests of the different stakeholders
that are taking part; the relations among the actors influence the way in which the
process is unfolding; the process describes the interactions between the actors as
they come to an agreement; communication signifies the way in which the interac-
tions take place; and the norms influence the way actors behave/interact. We will
discuss each concept in detail below.

The actors and relations signify the stakeholder map; who the stakeholders are;
what their objectives are, both individually and with respect to the decision-making
process; and their relations with other stakeholders, such as relations of dependency
or power relations. By its very nature, multi-stakeholder decision-making is a multi-
actor problem: different parties are involved, each with its own views, objectives,
and so forth. There might be differences in aggregation level for each of the partici-
pants: some might be individuals, such as a watermill-owner; some might act indi-
vidually, but belong to a group, such as farmers; some form part of, or represent, a
formal organisation, such as municipalities. There is a need to represent each of
these different aggregation levels. More importantly, we need a way to draw links
between a particular actor’s different aggregation levels. For instance, to understand
the position of “the group of farmers”, one needs to understand the values and
objectives that they all share. In addition, one should also be able to see how parts
of that group — for example, small-scale ecological farmers vs. large-scale cattle
farmers — or even individuals, such as those located close to the affected area vs.
those located further away, affect that position.

The processes describe the way in which the interactions between the actors
occur. These processes can be flexible or highly formalised — that is, strict and trans-
parent — procedures. This also includes the frequency of interactions and the means
of interaction used. The frequency and means used can contribute to the transpar-
ency and openness of the process, which, in turn, can affect the confidence of the
stakeholders involved in the process and the authorities. There may be multiple
procedures available to achieve similar goals, and, depending on the actors, it may
be possible to choose a particular procedure. If the procedures allow significant
leeway, the actors participating in the procedure determine — together, though not
always in a transparent manner — how the procedure is executed. The case described
above involved two governmental organisations with rather different processes: one
organisation had a culture of acting pragmatically and rapidly, whereas the other
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organisation had a more bureaucratic culture, where acquiring written permission
within the hierarchy continued to play an important role in the process.

Communication refers to the ways in which interactions can take place; the kind
of languages spoken (formal/informal), the vocabulary used and its performative
function, in the form of speech acts such as locutions, illocutions and perlocutions
(see Austin 1975; Searle 1969). To understand what is happening in the process and
how that corresponds to the objectives and values of the actors, one may need to
understand the speech acts used, such as assertives, directives and declaratives.
Without an understanding of their performative function, utterances in the process
cannot be linked correctly to their impact on the decision-making process. Another
formal aspect of communication that could be of interest is the way the arguments
put forward by the stakeholders are constructed and influence each other. To under-
stand the dialogue between the stakeholders, we need to examine the rebuttal and
undercutting status of the arguments used (see, e.g., Dung 1995). This formal repre-
sentation of the language used also forms part of the communication aspect of the
representation. If we apply this to the case, we need to take the communication and
arguments that were used by the stakeholders into account in order to understand
their stances. These interactions can be described with reference to their letters,
emails, documented discussions and arguments.

Lastly, the processes are influenced by norms. Norms regulate the behaviour of
stakeholders by describing the actions they must (or must not) perform in specific
situations (Da Silva Figueiredo and Torres da Silva 2013). This includes, but is not
limited to, rules of behaviour pertaining to interaction (politeness and clarity, for
example; often classified as social norms), but also formalised rules such as organ-
isational policies and laws (also classified as legal norms). These norms determine,
or rather identify, why particular parties are behaving in a particular way. For
instance, the fact that a municipality blocks a particular decision might have nothing
to do with its interests/preferences, but rather with the enforcement of legal norms.
As we shall explain further in Sect. 10.5, there is a clear link between norms and
values. In the case above, norms can be identified by explicitly discussing values,
norms and objectives with the stakeholders.

The requirements for modelling stakeholder participation can be summarised as
follows:

e Identify and specify underlying values.
 Identify and specify stakeholders, including:

— Stakeholder conception(s) of values;

— Individual stakeholder objectives;

— Relation(s) to global objectives;

— Internal stakeholder structure (if stakeholder is a group or organisation);
— Relation to other stakeholders.

 Identify and specify processes and procedures, including:

— Ability to identify expectations of the process;
— Ability to model the actual process;
— Ability to model conflicts between expected and actual processes.
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* Identify and specify communication, including:

— Language(s) used (formal/informal);
— Performative function of utterances;
— Relation(s) between utterances (e.g., rebuttal and undercutting).

* Identify and specify norms, including:

— The relation to the values;

— The influence of the norms on the process;

— Detection of conflicts between norms of various sources;

— Detection of conflicts between norms and the fulfilment of (individual or
global) objectives.

Given the complexity of the decision-making processes, this social emphasis is
needed in order to unravel the dependencies and interactions between the actors, so
as to understand how they influence the process and the outcomes. This necessitates
the extension of existing frameworks, as none of the current frameworks that focus
on the social aspects of stakeholder interaction (such as OperA (Dignum and Padget
2013), MAIA (Ghorbani et al. 2013), OMNI (Dignum et al. 2004)) covers values,
value conceptions, the translation from values to norms, and the relations between
them.

10.5 Related Work

To date, how participatory decision-making processes in water governance might be
improved has been investigated thoroughly with a focus on knowledge-sharing. The
problem of differing conceptions of the required knowledge is broadly acknowl-
edged, and ample research has been conducted on how stakeholders disagree on the
conceptions of the knowledge needed to influence the process or to solve the prob-
lem. Yet, differing conceptions of underlying values have thus far received little
attention. Even when conceptions of values are addressed, this tends to be in rather
theoretical terms, focused on a specific value.

Pahl-Wostl (2002) describes an integrated assessment methodology to support
complex decision-making processes. She argues that there are different perceptions
of the kind of knowledge required, depending on the stakeholders’ perspectives.
The methodology creates a knowledge base for collecting together all of the scien-
tific disciplines that are perceived as relevant, in order to integrate social learning
into the decision-making process.

Kolkman et al. (2005) claim that these decision-making processes typically con-
tain values or assumptions of which stakeholders are unaware, or that remain hidden
because they were not openly communicated during the process. They advocate a
technique for eliciting these values or assumptions, whereby they map the mental
models of the stakeholders. These mental models are then used to stimulate the
learning process during decision-making.
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Hommes et al. (2009) elaborate on the different perceptions of the central
problem by describing knowledge gaps between the stakeholders as the cause of
these differences. They bridge stakeholders’ perceptions by initiating a knowledge-
creation process.

Our research builds strongly on the research that has identified differing concep-
tions of the central problem that is addressed during the process. If social interac-
tions are disrupted too much, however, as happened in the case described in the
previous section, stakeholders no longer care about knowledge or knowledge gaps
anymore (see Sect. 10.3). In such cases, it might be better to start from an approach
that steps away from current social relations and searches for common ground on
the more abstract level of values (Glenna 2010; Doorn 2016). For this reason, we do
not focus on conceptions of knowledge or on the active creation of a knowledge-
base as part of the process; instead, we take a step back from the process and switch
the focus from conflicting interests to shared values.

Apart from the focus on knowledge-sharing as a means of improving water gov-
ernance, previous studies have discussed actors’ perceptions and their role in the
decision-making process from a procedural justice perspective in more general
terms. Rawls (1995) argues that stakeholders should strive for consensus, based on
the existing overlap between the different conceptions, to arrive at a generally-
supported conception of the value at stake. Habermas (1995), by contrast, argues
that stakeholders should strive for mutual understanding of moral points of view by
discussing different perceptions openly and freely. Joss and Brownlea (1999) also
take this procedural justice perspective, but with an emphasis on the perceived fair-
ness of the process. In general, the differing perceptions of fairness are explained in
terms of the degree to which stakeholders have control over the process. Joss and
Brownlea suggest that this focus on control should shift to a focus on the type of
relations between the stakeholders. More specifically, they describe a focus on the
perceived neutrality of the decision-making party, trust in the decision-making par-
ty’s motives, and the decision-making party’s respect for stakeholders’ rights. In
order to make this shift in focus, they advocate having a true understanding of dif-
ferent conceptions of the process and of their influence on the process. This under-
standing will then be captured in the resulting socially-accepted decisions. Yet,
aside from an admission that it might be difficult, the authors do not specify how
this understanding should be realised.

Finally, our approach is inspired by the value hierarchy described by Van de Poel
(2013). He argues that the relations between values, norms and design requirements
can be seen as a value hierarchy, with values at the top, norms in the middle and
design requirements at the bottom of the pyramid. The formulation of the norms and
design requirements depends on the specific context of the values at stake. He
describes environmental sustainability as a value, for example, with low ammoniac
emissions as a norm and a reduction in litter as a design requirement. This hierarchi-
cal relation is applicable in the context of poultry husbandry systems, which he uses
as an example. In the case of water governance, other norms and therefore other
design requirements would be derived from the value “environmental sustainabil-
ity”. Furthermore, moving through the hierarchy from top to bottom, the relation is

l.asveld @tudelft.nl



176 K. Pigmans et al.

a specification; that is, norms are described as specifications of a value. Moving
through the hierarchy from the bottom to the top, the relation is ‘for the sake of”: a
design requirement is in place for the sake of a norm, and a norm is in place for the
sake of a value.

In our research, we are not necessarily focusing on design or design require-
ments. However, the translation of values into less abstract concepts and vice versa
provides a new and relevant perspective on values.

10.6 Conclusions and Recommendations for Future
Research

Stakeholder participation is increasingly seen as an indispensable element of water
policymaking and has been enshrined in law since the Aarhus Convention. Actually
putting stakeholder participation into practice, however, has turned out to be chal-
lenging. Taking values into account in multi-stakeholder decision-making processes
may facilitate the implementation of water policies that represent more than just the
interests of the best negotiators. This, in turn, may lead to more support for the cho-
sen policy solutions at a later stage.

In cases such as that presented in Sect. 10.3, where social interactions are dis-
rupted to the extent that stakeholders no longer care about knowledge sharing,
focusing on the interests or knowledge of stakeholders is a less successful approach.
These kinds of cases occur more commonly than one would expect, and they show
that there is a need to find common ground between the stakeholders (on a more
abstract level). Focusing on underlying values may offer one means of returning to
constructive interaction between the stakeholders, as opposed to defensive behav-
iour. The inclusion of values is not trivial, however, especially given that people
may have different conceptions of the same value.

In this chapter, we presented a motivating case for the use of values in participa-
tory decision-making and described the elements needed to model this social phe-
nomenon, in order to understand the relation between values and the resulting
decision-making process. In addition to values, elements of interest include the
stakeholders, their objectives, the relations between the stakeholders, the processes
used for interaction, the language used, and the norms governing the process.

So far, we have only presented a rough sketch of the elements needed to model
and understand a value-sensitive decision-making process. We could draw an anal-
ogy with the modelling requirements and frameworks used by agent organisations.
However, further research is required to show whether such frameworks would
indeed be suitable, and what kind of extensions would be required.

In order to gain a better understanding of multi-stakeholder decision-making
processes and to go beyond the Dutch case, other cases will also need to be analysed.
Ideally, these should be cases in developing countries, where the conceptualisation
of values may differ significantly from the Dutch situation. While the circumstances
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in such countries are very different, the multi-stakeholder decision-making processes
are just as complex in terms of social interaction, with multiple scales, sub-systems
and dependencies between the stakeholders.

With this broader understanding of these processes, our aim is to explore how to
extend the list of requirements for modelling multi-stakeholder decision processes,
and to gain deeper insight into the influence of values and conceptions of values in
these processes.
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Abstract While the concept of Responsible Innovation is increasingly common
among researchers and policy makers, it is still unknown what it means in a business
context. This study aims to identify which aspects of Responsible Innovation are
conceptually similar and dissimilar from social- and sustainable innovation. Our
conceptual analysis is based on literature reviews of responsible-, social-, and sus-
tainable innovation. The insights obtained are used for conceptualising Responsible
Innovation in a business context. The main conclusion is that Responsible Innovation
differs from social- and sustainable innovation as it: (1) also considers possible
detrimental implications of innovation, (2) includes a mechanism for responding to
uncertainties associated with innovation and (3) achieves a democratic governance
of the innovation. However, achieving the latter will not be realistic in a business
context. The results of this study are relevant for researchers, managers and policy
makers who are interested in responsible innovation in the business context.
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11.1 Introduction

The European Commission wants to accelerate innovation and technological devel-
opment to address the ‘Grand Challenges’ of our time, such as global warming, age-
ing populations and resource scarcities. They state that “Europe’s future is connected
to its power to innovate. The Innovation Union, an action-packed initiative for an
innovation-friendly Europe, is the solution” (European Commission 2013, p. 2).

Although technology and innovation have a positive connotation, one can ques-
tion whether they are inherently good (Von Schomberg 2013). Innovations can have
short-term advantages but also come with uncertainties, questions and dilemmas
regarding the future impacts and consequences (Stilgoe et al. 2013). The combus-
tion engine for instance is nowadays essential for transportation but also one of the
main causes of CO2 emissions. Likewise the effective insecticide DDT turned out
to be very harmful to the environment as well.

Responsible Innovation is an emerging concept that aims to prevent or deal with
problems that arise with innovation. This is done by taking social and ethical aspects
into account and by balancing economic, socio-cultural and environmental aspects
(Blok and Lemmens 2015). Burget et al. (2017) state that “Responsible Innovation
is essentially an attempt to govern research and innovation in order to include all
the stakeholders and the public in the early stages of research and development. The
inclusion of different actors and the public is, in turn, meant to increase the possi-
bilities to anticipate and discern how research and innovation can or may benefit
society as well as prevent any negative consequences from happening” (p. 15).

Responsible Innovation borrows processes and tools from work in Bioethics,
Technology Assessment and Ethical, Legal and Social Aspects (ELSA) (Burget
et al. 2017). These approaches do not study the whole spectrum of purposes, pro-
cesses, products and implications of the innovation, but they primarily investigate
the research stage while often overlooking the important final stages of innovation,
such as commercialisation. The added value of Responsible Innovation in compari-
son to ELSA is that it focuses on economic valorisation, industry collaboration and
socio-economic benefits (Zwart et al. 2014). Van den Hove et al. (2012) argue that
Responsible Innovation goes beyond creating just economic growth, as it aims at
benefitting people by meeting their needs and by providing economic, environmen-
tal and social sustainability.

The concept of Responsible Innovation in a business context faces three major
challenges. First, Responsible Innovation lacks definition and clarity. It is a ‘big
word’ that gives some direction but its contents are flexible and open (Bos et al.
2014). Correspondingly, the boundaries between the different underlying dimen-
sions of the Responsible Innovation framework are blurred (Owen et al. 2013).
Second, empirical research in the field of Responsible Innovation is lacking (Blok
et al. 2015). This is because this field of research is relatively new, and was intro-
duced in a top-down manner by policy makers (Burget et al. 2017), and is defined
and understood in different ways (Bos et al. 2014; Burget et al. 2017). Third,
Responsible Innovation has a narrow view on innovation as it focuses on science
(Lettice et al. 2013) and technological development (Ribeiro et al. 2016) and fails to
include commercialisation (Pellé and Reber 2014). This is remarkable because

l.asveld @tudelft.nl



11 A Framework for Responsible Innovation in the Business Context... 183

commercialisation is an essential stage of an innovation process and also, most
innovations take place in the private sector (Baregheh et al. 2009). Consequently, it
is still unknown what the concept of Responsible Innovation entails in the business
context (Blok and Lemmens 2015).

We suggest that previous work on social innovation and sustainable innovation is
used to advance the concept of Responsible Innovation in the business context. One
reason is that social- and sustainable innovation are already embedded in the busi-
ness context. Social innovation research has been more practice-oriented and pre-
dominantly studied in the context of entrepreneurship (Choi and Majumdar 2014),
while corporate sustainable innovation has already received considerable attention
from researchers, managers, and policy makers (Adams et al. 2016). Second, we
argue that social- and sustainable innovation are conceptually overlapping with
Responsible Innovation, since each of these three innovation approaches is consid-
ered to involve innovations for society and with society.

In this chapter we analyse where the current concept of Responsible Innovation
shares conceptual similarities and dissimilarities with social innovation and sustain-
able innovation with regard to: the inputs for innovation, the innovation processes,
and the subsequent outputs and implications of these innovations for society. At the
conclusion of this study we synthesize the results and lay the basis for the concept
of Responsible Innovation in the business context. Our aim is to inspire future
research on Responsible Innovation in the business context by shifting the discus-
sion from responsible science towards Responsible Innovation. Consequently, three
research questions need to be answered:

In what way is Responsible Innovation conceptually overlapping with social- and
sustainable innovation in regard to purpose, process, products and implications
of the innovation?

In what way is Responsible Innovation conceptually distinctive from social- and
sustainable innovation in regard to purpose, process, products and implications
of the innovation?

What do these conceptual similarities and dissimilarities mean for our understand-
ing of Responsible Innovation in the business context?

Since social- and sustainable innovation are defined in different ways by differ-
ent streams of researchers, we argue that our proposed concept of Responsible
Innovation should not be based on just a limited set of definitions. We expect that
literature reviews of responsible-, social- and sustainable innovation research pro-
vide better insights of the different perspectives on each of these concepts. Therefore,
this chapter contains a conceptual analysis of literature reviews and does not involve
a meta-analysis or empirical research.

The remainder of this chapter is structured as follows. In the Literature Review,
the concepts of responsible-, social- and sustainable innovation are explained with
information from review articles. First, the concept of Responsible Innovation is
explained, which is followed by a section where the concept of social innovation is
explained. Subsequently, the conceptual similarities and dissimilarities between
responsible- and social innovation are presented. The same structure is followed for
sustainable innovation. In the final section we will integrate these findings and
develop our understanding of Responsible Innovation in the business context.
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11.2 Responsible Innovation

11.2.1 Input of Responsible Innovation

Responsible Innovation is a new and upcoming concept triggered by the call for
innovations that respond to the grand challenges of our time (Von Schomberg 2014)
such as climate change, food security and poverty. The innovation that is necessary
for finding solutions comes with uncertainties regarding their development and their
future implications (Stilgoe et al. 2013). These complex challenges or ‘wicked
problems’ can be seen as inputs for Responsible Innovation (Blok and Lemmens
2015).

The future implications of innovations cannot always be predicted during the
development of the innovation. Responsible Innovation acknowledges this inherent
uncertainty and it aims to achieve governance of the innovation to accommodate the
uncertainty of future implications (Stilgoe et al. 2013). Other reasons to initiate
Responsible Innovation can be due to public policy demands, to increase the odds
of public acceptance, to better foresee possible implications, to deliver societal ben-
efits and to develop better novel practices (Ribeiro et al. 2016).

11.2.2 Throughput of Responsible Innovation

Owen et al. (2012) and Stilgoe et al. (2013) developed a more democratic gover-
nance framework for innovation that is based on contemplating the purpose(s) of the
innovation instead of focusing on avoiding detrimental implications (Ribeiro et al.
2016). More specifically, stakeholders and members of the public are involved early
in the innovation process to deliberate about the innovation at stake, which helps
innovators to think carefully about the purpose of the innovation. Furthermore, the
deliberation should involve discussions on how the development of the innovation
can be responsive to the inherent uncertainties that come with innovation. Hence,
their anticipatory governance of innovation is based on a collective duty of care that
requires alternative constructions of (co-)responsibility (ibid.).

Von Schomberg (2012) has a similar focus on a democratic governance of inno-
vation and defines the process Responsible Innovation (i.e. the throughput) as:

... a transparent, interactive process by which societal actors and innovators become mutu-

ally responsive to each other with a view to the (ethical) acceptability, sustainability and

societal desirability of the innovation process and its marketable products (in order to allow

a proper embedding of scientific and technological advances in our society)”’(Von
Schomberg 2012, p. 9).

It is widely acknowledged that there are several conceptualisations and defini-
tions of responsible (research and) innovation (e.g. Burget et al. 2017; Gianni and
Goujon 2014; Wickson and Carew 2014). Accordingly, there are multiple approaches
developed for Responsible Innovation, for example approaches that focus on
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evaluation of the benefits, impacts, unanticipated risks and ethical implications of
the innovation (e.g. Technology Assessment). However, the framework developed
by Owen et al. (2012) and Stilgoe et al. (2013) is one of the most dominant
approaches in Responsible Innovation (Ribeiro et al. 2016). Furthermore, the sys-
tematic literature review by Burget et al. (2017) identified four dimensions that are
recurring throughout the literature on Responsible Innovation. These are the same
four dimensions that comprise the framework for Responsible Innovation devel-
oped by Owen et al. (2012) and Stilgoe et al. (2013): anticipation, reflexivity, inclu-
sion, and responsiveness. These four dimensions are further discussed as they are
considered to be key for the throughput of Responsible Innovation.

Anticipation involves system thinking about any known, likely, plausible and
possible implications of the innovation that is to be developed (Stilgoe et al. 2013).
It plays an essential role in the beginning of the innovation, and requires that the
actors involved in the innovation understand the dynamics that help to shape the
innovation (Burget et al. 2017). Furthermore, the complexities and uncertainties
that come with innovation are acknowledged and explicitly taken into account
(Stilgoe et al. 2013). Therefore, the ‘imaginations’ of future implications do not
serve to predict futures, but to envision desirable futures and organise resources to
meet those desirable futures. The challenge here is to make certain imaginations
more concrete while at the same time being receptive for other views. This needs to
be done at a time when it can be constructive, but not too late to adjust the innova-
tion (ibid.). This requires early inclusion of stakeholders and the wider public who
engage in “a dedicated attempt to anticipate potential problems and assess avail-
able alternatives” (Wickson and Carew 2014, p. 2).

Reflexivity is about critically scrutinising one’s own activities, commitments and
assumptions, and being aware of the limits of knowledge and the fact that one’s real-
ity might not be universally held (Stilgoe et al. 2013). Innovators need to reflect on
their value systems and theories and how these affect the development of the inno-
vation. Furthermore, innovators need to blur the lines between their role responsi-
bility and their wider moral responsibilities (ibid.). Wickson and Carew (2014)
found that reflecting on underlying values, assumptions and beliefs, was a recurring
theme in the different conceptualisations of Responsible Innovation, which can be
enhanced by early inclusion of stakeholders and the public.

Inclusion is the dimension that comes back in all articles on Responsible
Innovation as it is vital for proper implementation of the other three dimensions
(Burget et al. 2017). Inclusion is the actual involvement of stakeholders and the
wider public via dialogue or other ways to enhance the democratic governance of
innovation. Aspects of Inclusion are intensity, openness, and quality of the discus-
sion. Actors have to initiate discussions and to question the social, political and ethi-
cal implications of the innovation (Stilgoe et al. 2013). One could say that
Responsible Innovation involves an “active engagement of stakeholders for the pur-
pose of substantively better decision-making and mutual learning” (Wickson and
Carew 2014, p. 2).

Responsiveness is having the capacity to change shape or direction in response to
values of stakeholders, values of the wider public and changing circumstances.
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Furthermore, it is about actually adjusting courses of action while recognising the
insufficiency of knowledge and control, and responding to new knowledge, per-
spectives, views and norms that emerge when innovating. This in turn requires a
collective institutionalised response and co-responsibility for responsible develop-
ment of the innovation (Owen et al. 2013). Or as Wickson and Carew (2014, p. 2)
put it: “a willingness among all participants to act and adapt according to these
ideas”.

11.2.3 OQOutput of Responsible Innovation

When it comes to the output of Responsible Innovation, we have to consider the
actual products of the innovation process and their implications for society. It is
clear from the reviews (Burget et al. 2017; Ribeiro et al. 2016) that the output of
Responsible Innovation processes are primarily considering science and technologi-
cal development. However, Blok and Lemmens (2015) suggest that we should
widen our conception of innovation and include non-technological innovation as
well, such as social innovations.

The overall goal embedded in the different conceptualisations of Responsible
Innovation is to take social and ethical aspects into consideration with regard to the
development of the innovations (Ribeiro et al. 2016) and its marketable products
(von Schomberg 2012). When it comes to the impacts of innovations, there are two
approaches to determine whether the impact of an innovation can be considered
‘responsible’. According to the procedural approach (e.g. Stilgoe et al. 2013), the
stakeholders develop and agree upon norms and moral judgments by engaging in
deliberation (Pellé and Reber 2014, p. 41). The rightness/goodness of norms
depends on the quality of stakeholder inclusion and deliberation. These norms can
be translated into conditions that the innovation outcomes and their impacts should
meet. The substantive approach builds primarily on prior given norms and moral
judgments to determine if the outcomes and impacts of innovation processes can be
deemed responsible (ibid.). For example, Von Schomberg (2013) builds on the nor-
mative anchor points presented in the European Treaty (e.g. sustainable develop-
ment, social justice and protection, equality, and sustainable economic growth).
Translated into broad innovation requirements, it means that Responsible
Innovations should be societally desirable, sustainable, and ethically acceptable
(Von Schomberg 2013).

11.3 Social Innovation

Social innovation is anything but a new phenomenon (Mumford 2002) and most of
the research and definitions of social innovation are introduced by people who
solved practical problems, instead of scholars who developed social innovation
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theory (Caulier-Grice et al. 2012). Consequently, publications on social innovation
have been mostly practice-oriented (Choi and Majumdar 2014).

However, the term social innovation is nowadays commonly, but not consis-
tently, used by scientists (Moulaert et al. 2005) as it is conceptualised and defined in
different ways (Cajaiba-Santana 2014; Choi and Majumdar 2014). For example, the
term social innovation is not only used as a synonym for (unintended) social change,
but also for intangible innovations that are designed with an intention to achieve
specific ends (Choi and Majumdar 2014). However, social innovation often takes
part in the entrepreneurial context where it encompasses innovations that are
“explicitly aiming at the creation of social value and thus at positive social change.
Hence, in this case, the ‘social’ denotes that the purpose of social innovation is to
meet pressing social needs and to improve human and environmental well-being”
(Choi and Majumdar 2014, p. 27). For example innovations that result in better
access to healthcare, education or equal opportunities for income generation (ibid.)

The fact that social innovation is conceptualised and defined in different ways by
different schools of researchers is also observed by van der Have and Rubalcaba
(2016) who conducted a systematic network- and bibliometric analyses of social
innovation.! This multiplicity of research schools that hold different perspectives on
social innovation makes it hard, if not impossible, to achieve a consensus on the
meaning of the concept (Choi and Majumdar 2014). Therefore, we argue that it is
more appropriate to do a conceptual analysis based on literature reviews on social
innovation (e.g. Choi and Majumdar 2014; Sharra and Nyssens 2010; van der Have
and Rubalcaba 2016) instead of doing a conceptual analysis based on a single defi-
nition of social innovation.

11.3.1 Input of Social Innovation

The purpose of social innovation is to enhance social- and/or environmental well-
being by addressing social needs or by solving social problems (Choi and Majumdar
2014) that are not being met by government or market actors (Sharra and Nyssens
2010). Also Van der Have and Rubalcaba (2016) observed that social innovations
aim to meet common goals, solve social (-technical) challenges, or address matters
of local development. More specifically, they identified an academic community
that views social innovations as solutions to social (-technical) challenges, primarily
directed to sustainability of climate, environment and health provisions (ibid.).

"For more information regarding the history of social innovation as a scientific concept and how
different scientific communities influenced the scientific discourse on the concept, please see Choi
and Majumdar (2014) and Van Der Have and Rubalcaba (2016). Since this goes beyond the aim of
this chapter, it is not thoroughly discussed here.
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11.3.2 Throughput of Social Innovation

Regarding the process of social innovation, there are two distinct streams of
researchers that have a process-oriented understanding of social innovation (Van
Der Have and Rubalcaba 2016). Researchers who investigate social innovation from
a community psychology perspective understand social innovation as a process for
systemically introducing change in social systems to solve (complex) social prob-
lems. Researchers investigating social innovation from a creativity research per-
spective aim to understand how new ideas of social relationships and social
organisation are developed to generate and implement solutions to meet a common
goal (ibid.). These two schools were also identified by Choi and Majumdar (2014).

There is also a stream of researchers who focus on the role of social innovation
in local development (Choi and Majumdar 2014; van der Have and Rubalcaba
2016). They understand social innovation as: “satisfying human needs through (an
empowering) change in the relations between local civil communities and their gov-
erning bodies” (van der Have and Rubalcaba 2016, p. 1928). This cluster pays spe-
cial attention to the role of institutions and inclusive forms of collaboration in social
innovation processes (ibid.). That collaboration is important in social innovation
becomes clear in the review Sharra and Nyssens (2010) who found that the major
characteristic of the social innovation process is the involvement of “a complex
network of formal and/or informal partnerships between various stakeholders”
(Sharra and Nyssens 2010, p. 7). Likewise, Dawson and Daniel (2010, p. 16)
describe social innovation as a “process of collective idea generation, selection and
implementation by people who participate collaboratively to meet social chal-
lenges”. Social innovation is seen a collective endeavour where innovators and
stakeholders (primarily target beneficiaries) reflect upon the purpose and end of the
social innovation (Choi and Majumdar 2014). Especially practice-led research
regarding social innovation stresses a dual objective, namely developing innovative
solutions for societal problems while at the same time making sure that societal
stakeholders have the capacity to act (ibid.).

11.3.3 Output of Social Innovation

The review by Sharra and Nyssens (2010) revealed that all conceptions of social
innovation outputs share the element of novelty, meaning that these innovations can
be new to the user, context, or application. Social innovations are distinguished
from inventions by the fact that they are ‘in use” and contribute to human and social
life (van der Have and Rubalcaba 2016) which is similar to market adoption that
makes the difference between (technological) innovations and inventions.

Social innovations can be found along a formalisation continuum. On one end,
one can find highly formalised social innovations that are well-defined and have
specific properties (e.g. the ethical and modular smartphone by Fairphone). On the
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other end of the continuum one finds social innovations that are less formalised.
These less formalised social innovations (e.g. minority empowerment program) are
consisting of several services and smaller interventions that are continuously
adjusted in response to the target group who act as co-creators (Choi and Majumdar
2014). Furthermore, van der Have and Rubalcaba came to a similar observation as
Choi and Majumdar (2014), which is that different streams of researchers investi-
gating social innovation do support the idea that:

“[Social innovation] has an important commonality in sharing two ‘core concep-
tual elements’: [social innovation] encompasses 1) a change in social relationships,
-systems, or -structures, and 2) such changes serve a shared human need/goal or
solve a socially relevant problem” (van der Have and Rubalcaba 2016, p. 1932).

More specifically, Choi and Majumdar (2014) state that “the dimension of
change processes points not only to sustainable and long-lasting, systemic changes
induced by social innovations, but also to the contexts, settings, and their specific
structures in which social innovations are embedded” (p. 30). However, like any
other actor engaged in innovation, also social innovators can experience resistance
coming from different interests and power relations, or changing roles and mental
models (ibid.).

11.4 Similarities and Dissimilarities Between Responsible
Innovation and Social Innovation

11.4.1 Input

Science and technological development alone will not be able to tackle grand soci-
etal challenges (Sabadie 2014). Therefore, social innovations are increasingly
understood as means to solve grand challenges in societies (Benneworth et al.
2015). Therefore, supported by the systematic literature reviews on social innova-
tion, we argue that the grand societal challenges of our times do not only function
as inputs for Responsible Innovation but also for social innovation. Responsible
Innovation is also initiated to accommodate the inherent uncertainty that comes
with innovation. However, in the literature reviews we did not find any indications
that this also holds for social innovation.

11.4.2 Throughput

Social innovation is partly overlapping with Responsible Innovation when it comes
to anticipation. Social innovators aim to better understand the needs, dislocations,
dissatisfactions and blockages of target beneficiaries, which subsequently helps in
“generating ideas [...] and identifying potential solutions” (Mulgan 2006, p. 149).
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Subsequently, social innovators find ways to bring the social change that is neces-
sary to solve social problems that the people face (Sharra and Nyssens 2010). Social
innovation seems to be less engaged in foreseeing detrimental implications that the
innovation could bring.

Social innovation does reflect on the purpose for innovation and the ends that
they want to achieve (Choi and Majumdar 2014). Furthermore, successful social
innovators reflect on their actions and commitments as they evaluate the actual
impact of their social innovations (Mulgan 2006). However, in the literature reviews
we did not find any indications that social innovators engage in second-order reflex-
ivity, meaning that they reflect how their own theories and value systems have an
influence on the development of their social innovation. This is where Responsible
Innovation differs from social innovation, as Responsible Innovation aims to
increase awareness of different perceived realities and value systems between stake-
holders and innovators.

Social- and Responsible Innovation particularly stress the importance of stake-
holder inclusion, especially the people who might be affected by the innovation.
However, there are differences between social- and Responsible Innovation when it
comes to the reasons for stakeholder inclusion. Social innovation involves stake-
holders primarily for better understanding the social problem or the societal needs
that have to be addressed by the innovation. The same holds for Responsible
Innovation, but in addition Responsible Innovation includes stakeholders also to
facilitate more pluralistic visions of the implications innovation (Ribeiro et al.
2016). This should not only involve envisioning beneficial implications but also
possible detrimental implications. Furthermore, it seems that social innovation does
not aim to involve all relevant stakeholders during an innovation process, as it pri-
marily focuses on co-creation with its target beneficiaries. Besides, social innova-
tion does not involve stakeholders to question the desirability of social change and
enhanced social- and/or environmental well-being.

When it comes to responsiveness Mulgan (2006) found that successful social
innovations are developed by engaging in trial-and-error, experimenting and follow-
ing hunches; followed by developing, prototyping, and piloting first versions of the
solution for further improvement. Social innovation often involves a collective
response by stakeholders who cooperatively generate, select and implement ideas to
solve a social problem (Dawson and Daniel 2010; Sharra and Nyssens 2010). Social
innovations are continuously adapting to the context in which they are developed,
and to the needs of its target beneficiaries who act as co-creators (Choi and Majumdar
2014). Target beneficiaries are especially involved as co-creators for social innova-
tions that are less formalised.
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11.4.3 Output

Responsible Innovations and social innovations are both revolving around novel
solutions that can take many forms. However, Responsible Innovation is primarily
involved in the governance of science and technological development (Benneworth
et al. 2015), whereas social innovation is about developing innovations that result in
the social change necessary for solving social problems. Therefore, social innova-
tion could be informative for opening-up the narrow view on innovation that can be
found in Responsible Innovation research. Furthermore, researchers in social inno-
vation distinguish social innovations from social inventions by stating that the latter
are not in use. This cannot be said for the current notion of Responsible Innovation,
which does not differentiate between responsible science and technological devel-
opment. Hence, Responsible Innovation could also involve inventions by scientists
that are not turned into marketable products yet.

11.5 Sustainability-Related Innovation

There is a rather diverse knowledge base coming from research on innovations that
address sustainability, which includes concepts like green-, eco-, environmental-
and sustainable innovation. These concepts are used interchangeably (Schiederig
et al. 2012) even though there are different research communities that provide dif-
ferent lenses on how to innovate for sustainability (Franceschini et al. 2016).2
Schiederig et al. (2012) identified six aspects that are recurring in the different defi-
nitions of sustainable innovation concepts.

1. Sustainable innovations can appear in different forms like products, processes,
services or business models.

2. Sustainable innovations have a market orientation, meaning that they satisfies
needs and are competitive on the market.

3. Sustainable innovations should reduce environmental impact, preferably have no
environmental impact

4. The full life-cycle of the innovation should be considered when assessing the

sustainability effect of the innovation.

Sustainable innovations can be driven by economic or ecological motivations.

6. Sustainable innovations can set new standards of sustainability for firms.

91

2For more information regarding the history of sustainable innovation as a scientific concept and
how different scientific communities influenced the scientific discourse on the concept, please see
Franceschini et al. (2016) and Schiederig et al. (2012). Since this goes beyond the aim of this
chapter, it will not be thoroughly discussed here.
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11.5.1 Input of Sustainability-Oriented Innovations

Sustainability-oriented innovation processes are initiated to pursue sustainable
development. The International Union for Conservation of Nature (IUCN) was first
to introduce the term ‘sustainable development’ and defined it as “the integration of
conservation and development to ensure that modifications to the planet do indeed
secure the survival and well-being of all people” (Schiederig et al. 2012, p. 181).
More specifically, sustainable innovation is driven by grand challenges such as:
increasing energy consumption, climate change, dependency on fossil fuels, pollu-
tion and water shortages (Charter and Clark 2007). The motivations to address the
grand challenges can be driven by social or environmental motivations, but also
economic motivations as companies can see potential competitive advantages by
responding to the grand challenges (ibid). The latter is more present in research on
‘green innovation’ that relates sustainable innovation more directly to management
and competition objectives (Franceschini et al. 2016).

11.5.2 Throughput of Sustainability-Oriented Innovations

Adams et al. (2016) conducted a systematic literature review to identify, analyse
and synthesise sustainability-oriented innovation practices and processes at firm-
level. They argue that firms can engage in sustainable innovation on three different
levels. Firms at the lower level are engaging in ‘operational optimisation’ and
have an:

“internally oriented perspective on sustainability, referring to a ‘doing the same
things but better’ approach directed toward reducing harm through reactive, incre-
mental improvements driven by compliance or proactively pursuing efficiencies.
These are activities characteristically technical, stand-alone and insular” (Adams
et al. 2016).

These companies could be of primary interests to scientists engaged in ‘eco-
innovation’, as Franceschini et al. (2016) found that these scientists investigate
issues around technology design and products that primarily lead to efficiency
gains. Since Responsible Innovation aims to go beyond compliance (Stilgoe et al.
2013), we do not consider this level of sustainable innovation to be relevant for
Responsible Innovation.

Firms at higher levels of sustainable innovation operate closer to the ideal of
Responsible Innovation. Adams et al. (2016) state that at a higher level of sustain-
able innovation, firms include the social aspect into the notion of sustainability as
well. The ‘organisational transformers’ involve companies that engage in innova-
tion activities that are more people-oriented. Furthermore, their sustainability-
oriented innovations are not treated as insular events, and the idea of sustainability
is embedded throughout the firm and preferably along the value chain. A small but
growing number of firms go even further and make a more radical shift in philosophy.
These firms aim to think beyond the firm by reflecting with other stakeholders,
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including the public, on the role of their business and its innovations for a desirable
future. These so-called ‘system builders’ focus more on developing networks of
workable relations, including unconventional stakeholders and the public, who col-
laboratively create sustainability value. Such novel collaborations are important for
engaging in dialogue, gaining legitimacy, finding opportunities for knowledge
acquisition, and finding opportunities for responsive solutions (Adams et al. 2016).

11.5.3 Outputs of Sustainability-Oriented Innovation

In the end, innovation processes result in sustainable innovations when the prod-
ucts, processes or business models have reduced negative externalities and prefera-
bly have no negative impact at all. In order to critically evaluate the impact of
sustainable innovation, it is required that one takes the full life-cycle of the innova-
tion into account (Schiederig et al. 2012).

The final outcomes of sustainability-oriented innovations can appear in many
forms since they can be technological (like in eco-innovation), related to services
(also known as servitisation), but also systems-shaping innovations that consist of
interconnected sets of innovations (Mulgan and Leadbeater 2013). The implications
of systems-shaping innovations are that they shift cities, sectors, economies or other
systems on a more sustainable path (Draper 2013), which is necessary when address-
ing grand challenges.

11.6 Similarities and Dissimilarities Between Responsible
Innovation and Sustainable Innovation

11.6.1 Input

Grand societal problems or ‘wicked problems’ are not only inputs for responsible-
and social innovations but also for sustainability-oriented innovations. This holds
especially for system-shaping sustainable innovations, which are necessary for
responding to grand challenges that are too large for single firms to solve on their
own. Again, Responsible Innovation aims to accommodate for the uncertainty that
innovations could have negative implications. However, in the literature reviews we
did not find any indications that this also holds for sustainable innovation.

11.6.2 Throughput

Adams et al. (2016) state that organisations that start developing systems-shaping
innovations initiate, mobilise, inspire and lead the change towards workable
relationships with private, public and civil society partners. These workable
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relationships are not only important for constructive dialogues to collectively define
the problem, but they are also beneficial for knowledge acquisition and the search
for solutions (Mirata and Emtairah 2005). Furthermore, the discussions with stake-
holders aim to steer innovations in the right directions by discussing the role that the
firm and its innovations can play in desirable futures (Adams et al. 2016).

Organisations engaging in sustainability-oriented innovations do reflect on the
outcomes of their innovations. Successful firms reflect on their actions and commit-
ments by measuring and disclosing the impacts of the innovation. Furthermore,
organisations reflect on the role that they can play in developing system solutions
for complex grand challenges that they cannot solve on their own. These organisa-
tions are:

“leaving behind the prevailing economic paradigm to reframe the purpose of the firm in
society: a part of society, not apart from it”. [...] “They adopt a logic of collaboration and
invest in system solutions to derive new shared value propositions from the entire socio-
technical and ecosystem network to make a positive impact” (Adams et al. 2016, p. 192).

It is therefore fair to assume that those organisations that are engaged in finding
systems-shaping solutions think beyond their role responsibilities and reflect on
their wider moral responsibilities as well, which is also a core characteristic of
reflexivity in Responsible Innovation (Stilgoe et al. 2013).

Sustainability-oriented innovators engage in dialogues with stakeholders beyond
their supply-chain, such as civil society actors and unconventional stakeholders like
community action groups or social entrepreneurs. However, also important differ-
ences could be observed. While these stakeholders are included in sustainable inno-
vation to better define the problem and its possible solutions, the literature does not
suggest that they question the social, political and ethical implications of possible
solutions. Therefore, it seems that the discussion focuses on desirable implications
of sustainable innovation, while possible detrimental implications receive negligi-
ble attention.

Again, innovations involving operational optimisation are predominantly devel-
oped in response to legislation and regulation (Adams et al. 2016), which is not
similar to responsiveness as it is understood in Responsible Innovation literature.
Organisations engaged in organisational transformation or system-building innova-
tions for sustainability, are more inclined to develop innovations that require mutual
learning and collective problem solving (Adams et al. 2016). Firms are more suc-
cessful in developing sustainable innovations if they are more responsive to weak
signals coming from their immediate stakeholder environment. Not only does this
require absorptive capacity and connections with stakeholders, but also proper
internal knowledge management processes. Without proper knowledge manage-
ment processes, firms will fail to develop system-changing solutions even though
they do engage in stakeholder collaborations (Ayuso et al. 2011). While Responsible
Innovation does acknowledge the importance of internal knowledge management
processes, it remains underexposed in Responsible Innovation literature. It is even
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less discussed how to manage such processes. Seebode et al. (2012) found that
organisations that want to develop system-shaping solutions need to learn how to
follow novel pathways, how to work with other stakeholders, and how to find new
ways of knowledge management. The advantage of sustainable innovation literature
is that there is more practice-based information how organisations can engage in
organisational learning, which remains underexposed in Responsible Innovation
literature.

At the highest level of sustainable innovation, stakeholders are consulted during
the earliest stages of innovation to find out how firms and innovations can play a
role in desirable futures. However, the reviews did not provide any information how
firms proceed after this initial stage. Therefore, it remains unknown whether inno-
vators and stakeholders are mutually responsive throughout the innovation process.
Research by Blok et al. (2015) confirms a tendency by firms to be transparent
towards stakeholders and to deliberate with them during the initial stages of the
innovation process and close to implementation of the innovation, but not during the
stages in between. Therefore, there are no indications that sustainable innovation is
a fully democratic and transparent innovation process like the ideal of responsible
research and innovation aims to be.

11.6.3 Outputs

Sustainable innovations at a lower level focus on operational optimisation, which
often result in technology-based innovations that lead to efficiency gains (Adams
et al. 2016). However, recent sustainability oriented innovations increasingly
involve systems-shaping solutions that consist of “interconnected set[s] of innova-
tions, where each influences the other, with innovation both in the parts of the sys-
tem and in the ways in which they interconnect” (Mulgan and Leadbeater 2013,
p- 4). Adams et al. (2016) links this observation to Draper’s conception of sustain-
ability, which can be seen as “set of actions that shift a system — a city, a sector, an
economy — onto a more sustainable path” (Draper 2013, p. 11). Therefore, the simi-
larity is that both responsible- and sustainable innovation involve complex innova-
tions that enhance sustainable development.

However, the review by Adams et al. (2016) does not provide any evidence that
sustainability-oriented innovations explicitly account for the normative anchor
points of responsible research and innovation like social justice, equality, and sus-
tainable economic growth. Adams et al. (2016) state that some sustainability-
oriented innovators even aim to depart from the economic paradigm. Therefore,
future research could investigate what the role of these different normative anchor
points are for innovation in the business context (Table 11.1).
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11.7 Discussion and Conclusions

The aim of this chapter was to identify conceptual similarities and differences
between Responsible Innovation and social- and sustainable innovation, and what
this means for Responsible Innovation in the business context. Due to the multiplic-
ity of conceptualisations and definitions that can be found in each of the three inno-
vation concepts, we considered it legitimate to base our conceptual analysis on
literature reviews of responsible-, social- and sustainable innovation. The research
objectives of the literature reviews that were consulted were different. For example,
literature reviews aimed at analysing and synthesising innovation activities (e.g.
Adams et al. 2016) explicate the different understandings of innovation between
scientific schools (such as Franceschini et al. 2016 and van der Have and Rubalcaba
2016) or aimed at outlining the characteristics of innovation in different contexts
(e.g. Choi and Majumdar 2014).

The findings from our conceptual analysis indicate that social- and sustainable
innovation are conceptually overlapping with Responsible Innovation on several
aspects of the input, throughput and output of innovation. However, the explicit
focus on determining the underlying norms and values for innovation is what
discriminates Responsible Innovation from social- and sustainable innovation.
These underlying norms and values for Responsible Innovation can be determined
based on the results of deliberation with all relevant stakeholders (i.e. procedural
approach) or they can be predetermined (i.e. substantive approach).

The conceptualisations in the literature reviews of social and sustainable innova-
tion indicate that both innovation concepts are primarily based on the substantive
approach. For example, it is predetermined that social innovation encompasses
innovations that create social change to serve a shared human need or to solve a
societally relevant problem, which subsequently enhances social and/or environ-
mental well-being (Choi and Majumdar 2014; van der Have and Rubalcaba 2016).
Even though there is deliberated whether the societal needs are met, the aim of the
deliberation is not to discuss values such as social equality and sustainability. It is
also not deliberated whether values can be conflicting, or how values are translated
into innovation requirements. Similarly, ‘sustainability’ revolves around reduction
of environmental impact for the lowest level of sustainable innovators, whereas at
the medium level the social dimension is included as well. However, a small, but
growing, number of sustainable innovators involve stakeholders for consultation.
Here they reflect on the role that the firm and its innovations could play in a future
desirable society (Adams et al. 2016). While this approaches the ideal of Responsible
Innovation, the reviews did not reveal if and how the innovation agendas of the firms
are responsive to the stakeholders. One can question whether such consultation
without formal vote or say is in accordance with the deliberative democracy that
Responsible Innovation aims to achieve. While one can argue if such a democratic
governance of innovation is desirable in societies outside Europe and North-
America (Macnaghten et al. 2014) the major challenge is how to achieve democratic
governance of emerging science and innovations (Stilgoe et al. 2013).
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We argue that it is highly questionable whether a democratic governance of inno-
vation in the business context could be achieved in our current political and socio-
economic system. First of all, because one cannot expect that companies become
transparent during innovation as it will jeopardize the information asymmetries on
which their market opportunities depend (Blok and Lemmens 2015). Second of all,
inclusion of all relevant stakeholders is questionable, because Responsible
Innovations respond to grand challenges that involve a wide variety of stakeholders
(Weber and Khademian 2008). In reality, companies can only manage a limited
number of different stakeholders in their network (van Geenhuizen and Ye 2014).
Third of all, the final decision-making authority regarding the innovation strategy is
restricted to the company (Blok and Lemmens 2015) as the board is responsible for
the return on investment, and has to act on behalf of its shareholders and serve
shareholder interests. This dominant role of shareholders is even embedded in cor-
porate law (Heath 2011). Hence, it is questionable if all stakeholders can be treated
alike, not to mention if a company can be responsive to the demands of all stake-
holders. In conclusion, since we question the possibility to meet the requirement of
a democratic governance of innovation in the business context, and since we did not
encounter it in the literature reviews on social- and sustainable innovation, we
propose not to consider democratic governance as a necessary condition for
Responsible Innovation in the business context.

Another reason why Responsible Innovation is dissimilar to social- and sustain-
able innovation is that it requires stakeholders to reflect on the innovation trajectory
and on how this trajectory could be made responsive to the inherent uncertainty that
comes with innovations. Even though Stilgoe et al. (2013) proposes that Responsible
Innovation should not focus on negative implications (Ribeiro et al. 2016), it seems
that it is still a point of difference between Responsible Innovation and social- and
sustainable innovation. Therefore, we propose that the procedural approach that can
be found in the current notion of Responsible Innovation should also apply for
Responsible Innovation in the business context.

However, there are important similarities between Responsible Innovation and
social- and sustainable innovation. For example, responsible-, social-, and sustain-
able innovation provide insights how innovations can be developed that respond to
the grand challenges, which can subsequently enhance social and/or environmental
well-being. Social innovation is for example informative for finding out how to be
responsive to the needs of target beneficiaries and how to co-create with them.
Sustainable innovation is informative for developing system-changing solutions
that respond to grand challenges, while taking the social-, environmental- and eco-
nomic considerations into account. We see two reasons why social- and sustainable
innovation can function as ‘points of departure’ for our understanding of Responsible
Innovation in the business context. First, because the results of our analysis indicate
that social- and sustainable innovation are conceptually overlapping with
Responsible Innovation on multiple aspects regarding the input, throughput and
output of innovation. Second, because research regarding social- and sustainable
innovation is more practice-oriented and more embedded in the business context
than Responsible Innovation.
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Based on evidence presented in the reviews on social- and sustainable innovation
we derive two essential preconditions for effective implementation of Responsible
Innovation in the business context. These preconditions are based on the innovation
practices of system-building firms that are described in the review by Adams et al.
(2016), as these firms are currently innovating closest to the ideal of Responsible
Innovation.

First of all, firms need to diffuse the notion of sustainability throughout the firm,
and consider themselves part of society and not apart from it. This requires that the
values and aspirations of the board and the owners are in line with the notion of
sustainability. This notion is that sustainability is not an attribute of a single firm,
instead it can only be applied at systems level, which requires collaboration with
actors from private industry, public sector and involves civil society partners and
investment in systems solutions. This new approach to innovation needs to be com-
municated throughout the firm, and integrated in the incentives and reward systems
of employees (Adams et al. 2016; Armstrong et al. 2012). These actions ensure that
Responsible Innovation becomes part of the company culture (Armstrong et al.
2012). Social- and sustainable innovation literature can inform how this could be
achieved at strategic and operational level. This is necessary since new research
(Blok et al. 2017) shows the discrepancy between the implementation of Responsible
Innovation at the strategic level and at the operational level in companies.

The novel collaborations with a variety of stakeholders help to engage in dia-
logue, gain social legitimacy, find opportunities for acquiring new knowledge, and
also help to find creative and responsive solutions. However, even though firms
might engage in stakeholder collaborations, they will fail to develop system-
changing solutions if there is a lack of internal knowledge management processes
(Ayuso et al. 2011). The stakeholders need to learn how they can find, form and
perform within the new innovation systems (Adams et al. 2016). This can be done
by experimenting and learning with new approaches to sustainability, while simul-
taneously maintaining the existing business model. This allows firms to adjust the
knowledge management processes without risking their business model, while at
the same time developing an effective management approach that integrates fore-
sight and novel collaborations with stakeholders (ibid).

Which consequences does our proposal have for the concept of Responsible
Innovation in the business context? In Responsible Innovation in the business con-
text, anticipation is similar to the understanding of anticipation in Responsible
Innovation literature. Anticipation in Responsible Innovation in the business context
therefore involves proactive engagement in activities enhancing foresight that take
place at the start of the innovation process (Stilgoe et al. 2013). Anticipation is about
better understanding the dynamics between the innovation and the wider eco-system
in which it is developed and implemented. This also requires that stakeholders are
involved in the discussion about what they consider to be desirable futures, and
what the roles are of the firm and its innovations in those futures (Adams et al.
2016). Additionally, it is important that not only the environmental and economic
implications are taken into account, but also the social, political and ethical implica-
tions of the innovation. It is important to acknowledge that stakeholder inclusion
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and enhanced reflexivity does not necessarily lead to ethical outcomes and justifica-
tions (Pellé and Reber 2015) especially because it is unlikely that a democratic
governance of innovation takes place in the business context. Furthermore,
Responsible Innovation should still take into account that innovation can have
unforeseen negative implications as well. Adopting a more procedural approach
whereby the norms and values guiding the innovation are scrutinised by others than
the innovators themselves, could help to become aware of the socio-political and
ethical implications of innovation. Unfortunately, the literature reviews did not
reveal any information on how this can be achieved effectively when innovating in
the business context.

Reflexivity in the business context consists of two components. The first is mea-
suring and disclosing the impact of the innovation, which can subsequently act as a
driver for enhancing the performance of the innovation (Adams et al. 2016). This
means that one assesses how the innovation performs compared to the desirable
implications that were discussed at the start of the innovation process. The second
is reflecting on the firm’s role responsibilities but also its wider moral responsibili-
ties. Firms need to be aware that they are part of society and not apart of it. However,
the reviews did not provide insights whether companies investigate how their value
systems and theories influence the subsequent development of their innovations.
Furthermore, they did not reveal if companies assess whether their processes of
anticipation, reflexivity, inclusion and responsiveness are in line with public values.
Therefore we conclude that social- and sustainable innovation are not helpful for
implementing this so-called second-order reflexivity as part of Responsible
Innovation in the business context.

Firms involve stakeholders in their innovation process for three reasons. First, to
achieve better foresight thinking, and to reflect on the role of the firm and their
innovations in society (Adams et al. 2016). Second, to translate their underlying
values for innovation into innovation requirements that result in innovation out-
comes that are aligned with the needs of the target group. Third, to be able to adjust
their innovation in response to new knowledge and changing stakeholder needs
(Adams et al. 2016). In line with some findings in responsible- and sustainable inno-
vation, we argue that foresight thinking and reflecting on the role of the firm (and
their innovations) in society will be beneficial if such discussions take place with
stakeholders that are representative for society. However, it is not likely that this is
taking place throughout the innovation process, instead this more likely takes place
at the start of the innovation process. Furthermore, as already mentioned before, it
cannot be expected that this innovation process is transparent.

Also in the business context, firms aim to develop innovations that respond to
grand societal challenges and they aim to make sure that the innovation becomes
properly embedded in society. Hence it is essential to deliberate with stakeholders
about the role of the firm and its innovations in a desirable future. Social innovation
is primarily engaged with the target beneficiaries who can act as co-creators,
whereas sustainable innovation aims to include representative stakeholders of the
innovation system during the earliest stages of the innovation. What follows from
the literature reviews is that firms should engage in good working relationships with
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stakeholders as it allows them to quickly respond to ‘weak signals’ such as new
knowledge or changing stakeholder needs and values (Holmes and Smart 2009). It
is the responsibility of the company that aims to develop the innovation to initiate,
mobilise, inspire and lead the change towards workable relationships with stake-
holders in order to achieve such a mutual responsiveness. Furthermore, companies
need to find new ways to develop proper internal knowledge management processes,
as well as processes that help to develop innovations that respond to grand chal-
lenges and changing stakeholder needs.

Some final remarks have to be made with regard to the conclusions of this chap-
ter. This chapter reflects on the concept of Responsible Innovation and critically
examines what it could entail in the business context. This was done based on litera-
ture reviews regarding responsible-, social- and sustainable innovation for reasons
explained throughout this chapter. However, it should also be noted that this
approach has its drawbacks. For example, the literature reviews had different aims
than this chapter, and were written from the perspective of social- or sustainable
innovation, which is different from Responsible Innovation. These different aims
and scientific lenses affect the analysis and synthesis of the literature, and subse-
quently the conclusions that are drawn in these literature reviews. Hence, it cannot
be ruled out that relevant information for the concept of Responsible Innovation was
omitted from the results and conclusions of these reviews. We further have to
acknowledge that the business context is portrayed in this chapter as a homoge-
neous entity. This was done to contrast Responsible Innovation in the business con-
text from the current notion of Responsible Innovation that focuses predominantly
on science and technological development. However, we acknowledge that the busi-
ness context is rather heterogeneous in practice. Nevertheless, we think that this
chapter can serve as a starting point for further conceptualisation and subsequent
implementation of Responsible Innovation in the business context. Therefore, it
aims to inspire future work by researchers and practitioners who are interested in
Responsible Innovation in general, and the business context in particular (Table 11.2).

Table 11.2 Overview of the main characteristics of the current concept of Responsible Innovation
and the main characteristics of Responsible Innovation in the business context

Responsible Innovation in the business

Responsible Innovation context
Anticipation Proactive foresight activities Proactive foresight activities to

to understand system understand system dynamics between
dynamics between innovation | innovation and innovation eco-system
and innovation eco-system Stakeholder inclusion to understand the
Stakeholder inclusion to role of the firm and its innovations in
envision desirable futures to desirable futures
steer innovations in desirable | Being aware of possible negative
direction (unforeseen) consequences
Being aware of possible
negative (unforeseen)
consequences

(continued)
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Table 11.2 (continued)
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Responsible Innovation

Responsible Innovation in the business
context

Reflexivity Reflecting on norms, actions | Measuring of the innovation’s
and commitments performance and disclosure of the
results
Being aware of subjectivity of | Reflecting on wider moral
knowledge and that perceived | responsibilities next to role
realities are not universally responsibilities
held
Reflecting on the effect of
underlying value systems and
beliefs on the development of
the innovation
Inclusion Inclusion of all relevant Inclusion of stakeholders representing
stakeholders including the innovation system, the target
members of the public beneficiaries and preferably members of
the public
Involvement of stakeholders Openness towards involved stakeholders
throughout a transparent and | during the initial innovation stages and
interactive process testing and launching the innovation. No
transparency during the development of
the business case and the innovation
itself
Responsiveness The innovators and involved Translation of desirable futures into

stakeholders are responsive to
the results ensued from
anticipation, reflexivity and
inclusion.

requirements for innovation

Adjustment of innovation in the light of
new knowledge and stakeholder needs,
especially target beneficiaries

Mutual responsiveness by
being co-responsible for the
development and implications
of innovation

Focus on proper internal knowledge
management processes

Company remains primary decision-
maker and responsible for the
development of the innovation

Innovation output

Focus on science and
technological advancements

Innovation outcomes can be
found along a formalisation
continuum

Innovations that involve complex
systems-shaping solutions (often
consisting of interrelated sets of
innovations)

Innovations can be found along a
formalisation continuum
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Chapter 12

Exploring Ethical Decision Making
in Responsible Innovation: The Case
of Innovations for Healthy Food

Vincent Blok, Tjidde Tempels, Edwin Pietersma, and Léon Jansen

Abstract In order to strengthen RI in the private sector, it is imperative to under-
stand how companies organise this process, where it takes place (throughout the
entire company or on specific levels), and what considerations and motivations are
central in the innovation process. In this chapter, the questions of whether and where
normative considerations play a role in the innovation process, and whether dimen-
sions of RI are present in the innovation process, are addressed. In order answer
these research questions, a theoretical framework is developed based on Jones’s
theory of ethical decision making and Cooper’s stagegate model of innovation man-
agement. In order to answer the research questions, a specific case of innovations
that contribute to public health is explored, namely, that of food companies that
participate in a Front-of-Pack (FoP) logo for healthier food.

As the use of healthy food logos does not necessarily have a positive impact on
sales and profits (Jansen LAM, De Vos S, Blok V. Motives of retailers for healthy
food innovation and communication about healthy food choices. Conference paper
at the MVI conference, 25-26 August 2015, The Hague, 2015), it is expected that in
the decision-making process, as part of their innovation process, companies make
several trade-offs between economic, technical and moral factors (Jahromi MJ,
Manteghi N, Procedia Technol 1:490—495, 2012). As the social-ethical values at
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stake in corporate innovation processes have remained to a large extent unexplored
in research on innovation management, the aim of this chapter is to identify the
motivations and barriers for companies embracing and continuing a FoP logo for
healthier food, and to assess whether ethical considerations play a role in this inno-
vation process. From the findings in this research, it will become clear that although
the studied companies participated in a programme for healthy food and thus are
responsive to the needs of society, and although the companies feel (partially)
responsible for public health, ethical considerations do not play a central role in the
operational innovation process. Instead, technical and economic considerations
seem to prevail in the operational innovation process. Furthermore, none of the
procedural dimensions of RI seems to be present at this level in the innovation tra-
jectory. It is argued that this may be an indication that the ethical decision-making
process for RI is not located at the level of the operational innovation process itself,
but is something that might be located on a higher strategic level in the company. It
is at this level that the moral decision is taken to adopt the FoP logo and to engage
in the RI process. The findings cast a new light on the discourse on RI in general,
and in the private sector in particular.

12.1 Introduction

In the wake of increasing lifestyle-related diseases like obesity, heart diseases and
diabetes type 2, citizens, governments and civil society organisations are becoming
increasingly concerned with the ‘obesogenic’ character of modern society. Over the
past years, both governments and the general public have become increasingly
aware of the impact that food consumption has on both public and individual health;
a growing number of food consumers in western society no longer look only at the
physical properties of food products, but are increasingly interested in the social,
ethical, nutritional and environmental aspects of food (Van Loo et al. 2014).

In order to be responsive to the changed demands of society regarding healthy
food, companies in the food sector are gradually taking responsibility for public
health. Over the past years, the food industry has taken up a role in the prevention
and mitigation of public health issues. These efforts move beyond general corporate
social responsibility (CSR) practices, in which research and development (R&D)
and innovation are often neglected, and primarily concern new product develop-
ment'; a significant amount of the food sector’s R&D budget is allocated to the
reformulation of food products in order to reduce or substitute ‘unhealthy’ ingredi-
ents like sugar, saturated fatty acids and salt in food products (Roodenburg et al.
2011). These efforts can be understood as responsible innovation (RI), because,
when innovating responsibly, corporate actors do not primarily try to achieve pri-
vate economic goals, but rather to contribute to the solution of the grand challenge
of lifestyle diseases (cf. Von Schomberg 2013).

'A comparison between CSR and RI is beyond the scope of this chapter. For this, see Pelle and
Reber 2015.
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Although numerous companies have joined in this innovation process for health-
ier food and take responsibility for societal problems, empirical research about RI
in the private sector is scarce (Blok and Lemmens 2015; Blok et al. 2015). There is
still little known about what drives companies to engage in the development of
responsible innovations and whether these innovation processes can be character-
ised as responsible (cf. Stilgoe et al. 2013). In order to strengthen RI in the private
sector, it is imperative to understand how companies organise this process, where it
takes place (throughout the entire company or on specific levels), and what consid-
erations and motivations are central in the innovation process.

In this chapter, the questions of whether and where normative considerations
play a role in the innovation process, and whether dimensions of RI are present in
the innovation process, are addressed. In order answer these research questions, a
theoretical framework is developed based on Jones’s theory of ethical decision mak-
ing and Cooper’s stage-gate model of innovation management (Jones 1991; Cooper
1990). The stage-gate model helps to elucidate how the innovation process is set up
and where the key decision points are located, whereas Jones’s theory can help to
elucidate whether and where ethical considerations play a role in the decision-
making process. Mapping the operational innovation process in this way makes it
also possible to assess whether process dimensions of RI — anticipation, reflexivity,
inclusion and responsiveness — are present in the innovation process (cf. Owen et al.
2013).

In order to answer the research questions, a specific case of innovations that
contribute to public health is explored, namely, that of food companies that partici-
pate in a Front-of-Pack (FoP) logo for healthier food. FoP logos are used on food
products to inform consumers about the healthier options in a product group. Food
companies can only carry such logos when they meet a certain set of nutritional
criteria, which are determined by the organisation behind the specific FoP logo
(Jansen and Roodenburg 2015). When joining such a programme, or when existing
criteria are tightened, companies are pushed to innovate for healthier food products
in order to enable them to achieve or keep the logo.

As the use of healthy food logos does not necessarily have a positive impact on
sales and profits (Jansen et al. 2015), it is expected that in the decision-making pro-
cess, as part of their innovation process, companies make several trade-offs between
economic, technical and moral factors (Jahromi and Manteghi 2012). As the
social-ethical values at stake in corporate innovation processes have remained to a
large extent unexplored in research on innovation management, the aim of this
chapter is to identify the motivations and barriers for companies embracing and
continuing a FoP logo for healthier food, and to assess whether ethical consider-
ations play a role in this innovation process.

The remainder of this chapter is structured as follows: in Sect. 12.2, a theoretical
framework is developed based on a literature review in the field of ethical decision
making, RI and innovation management. In Sect. 12.3, the methodology is set out.
The results are analysed in Sect. 12.4 and, in the final section, a conclusion is pro-
vided, as well directions for future research.
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From the findings in this research, it will become clear that although the studied
companies participated in a programme for healthy food and thus are responsive to
the needs of society, and although the companies feel (partially) responsible for
public health, ethical considerations do not play a central role in the operational
innovation process. Instead, technical and economic considerations seem to prevail
in the operational innovation process. Furthermore, none of the procedural dimen-
sions of RI seems to be present at this level in the innovation trajectory. It is argued
that this may be an indication that the ethical decision-making process for RI is not
located at the level of the operational innovation process itself, but is something that
might be located on a higher strategic level in the company. It is at this level that the
moral decision is taken to adopt the FoP logo and to engage in the RI process. The
findings cast a new light on the discourse on RI in general, and in the private sector
in particular.

12.2 Literature Review

Because the exploration of the ethical decision-making process regarding RI for
public health is the central goal of this chapter, the literature review starts with ethi-
cal decision making, followed by theories regarding RI and innovation management
processes.

12.2.1 Ethical Decision Making

There is a wide variety of models of ethical decision making, but Jones’s process-
based four-stage model (1991) is considered to be one of the most inclusive and
comprehensive (Crane and Matten 2010). According to Jones, ethical decision
making takes place in four steps: (1) recognising moral issues; (2) making a moral
judgement; (3) establishing moral intent and (4) engaging in moral behaviour
(Jones 1991).

The process of ethical decision making starts with the recognition of a moral
issue. A moral issue is present when a person freely engages in an action that could
harm or benefit others. This means that many decisions have a moral dimension,
but, in order to engage in ethical decision making, an actor has to recognise that he
is dealing with a moral issue. An actor has to realise that his voluntary choice or
action will affect other human beings. In the context of the development of food
products, this can for instance refer to the awareness that certain ingredients can
have a negative impact on consumer health. An ethical dilemma can arise when
economic considerations of profit have to be weighed against societal interests
(Nathan 2015). When a moral issue is not recognised, the decision-making process
takes place according to other rationales, like for instance that of economic rational-
ity (Jones 1991).
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The second step in the model is making a moral judgement. It is in this stage
that an actor takes a position regarding the moral issue at hand (e.g. whether the
discrimination of a disabled co-worker is problematic, or whether investing in
weapon industries that deliver weapons to dictatorships is a right decision). The
outcome of this judgement is dependent on the stages of an individual’s moral
development, e.g. to what extent he holds the law in high regard, the kind of ethical
principles to which he adheres and whether he is willing to uphold these principles.
How this decision is made is also shaped by national, cultural and organisational
characteristics (Jones 1991).

The third step is the establishment of moral intent. After making a moral judge-
ment, an actor might know the ‘right thing to do’ and even have the intention of
acting accordingly, but nevertheless decide not to act upon it when weighing the
moral factors against other considerations (e.g. company interests, self-interest)
(Jones 1991). A senior manager in a firm might know that it is morally wrong for his
company to violate national environmental regulations and may have the intention
of changing company policies, but may be hesitant to act upon it as he fears that
doing so will negatively impact the profit of the firm and his position as a manager.

The fourth and final step is when an actor actually engages in moral behaviour,
which can be understood as acting upon the established moral intent (Jones 1991).
Assume that the senior manager in our earlier example did establish moral intent
and proceeded to act upon the company’s violation of environmental regulation. If
he established a plan to stop the pollution and executed it, then he would be engag-
ing in moral behaviour.

Apart from these four central steps, Jones identifies two central elements that can
influence this process of decision making, namely, the moral intensity of an issue
and organisational factors. Moral intensity can have an impact on each stage of the
decision-making process and consists of six elements: magnitude of consequences,
social consensus, probability of effect, temporal immediacy, proximity and concen-
tration of effect (Jones 1991). The moral intensity of an issue can for instance be
higher when the issue is perceived to affect a greater number of people, or if there is
social consensus that certain moral wrongs are greater than others. In the context of
food innovation, one can imagine that moral intensity would be higher if certain
ingredients turned out to be toxic than if ingredients could have an unhealthy impact
when consumed in high doses (salt, sugar, saturated fats). In addition, Jones posits
that the last two stages of the decision-making process can be influenced by
organisational factors, like group dynamics, authority and socialisation processes
within the corporation. Job descriptions, reward systems and corporate culture can
shape an inclination to engage in (un)ethical behaviour (Nathan 2015; Jones 1991).

Jones’s model can be used to ascertain whether a moral issue is recognised and
whether this ultimately leads to a company’s engagement in moral behaviour. This
idea of engaging in moral behaviour is closely connected to the framework of
responsible innovation, which is often considered to be morally laudable behaviour
(Von Schomberg 2013). If ethical decision making can be embedded in the RI
framework, it becomes possible to assess where the normative junctures are located
in the innovation process.
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12.2.2 Responsible Innovation

Von Schomberg defines RI as “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 societal desirability of the innovation pro-
cess and its marketable products in order to allow a proper embedding of scientific
and technological advances in our society” (Von Schomberg 2013: 19). However,
RI is not only achieved through interactive and transparent processes. In the debate
on RI, it is possible to distinguish between two different approaches. The first lead-
ing approach is that of Von Schomberg, whose interpretation can be understood as
a substantive approach to RI (Blok et al. 2017). Innovation should be an interactive
and transparent process, and in line with the normative goals of society. In the con-
text of the European Union, such normative anchor points are for instance: social
justice, sustainable development, a competitive social market economy and a high
quality of life. Responsible innovation should hence comprise these anchor points.

The other key approach to Rl is that of Owen et al. (2013). Although Owen et al.
(2013) consider the normative discussion on RI to be important, they argue for a
deliberative and more procedural approach to RI. In the procedural approach, the RI
norms are not set in stone, and the direction and shape of the innovation can still be
influenced by public demand and changes in the environment (Stilgoe et al. 2013;
Blok et al. 2017). Owen and colleagues’ framework consists of four dimensions:
anticipation, reflexivity, inclusion and responsiveness.

Anticipation in RI is about identifying potential intended or unintended impacts
of innovation. These are not limited to the (in)direct impacts directly related to the
function of the product itself, but also include the effects that an innovation could
have on the economy, the environment or social relations. Anticipatory procedures
are recognised if companies have activities in their innovation process to identify
such impacts and subsequently use this knowledge in their decision-making process
(Owen et al. 2013).

Reflexivity is focused on the role of the innovator. It requires the innovator to
think about his broader role in society and reflect critically on his practices, activi-
ties, assumptions and knowledge. For companies, this also requires a reflection on
values and motivations that drive their business activities and how this impacts soci-
ety (Owen et al. 2013).

Inclusion is about including a wide range of stakeholders in the innovation pro-
cess. This process goes beyond the inclusion of traditional stakeholders (sharehold-
ers, consumers and so on) and opens up innovation processes to a wide range of
societal actors. If diverse actors are included, different perspectives enter the inno-
vation process, making it possible to better understand the perceived risks and ben-
efits of an innovation to society (Owen et al. 2013).

Responsiveness in Rl refers to the ability of an innovating company to adapt or
change its “shape or direction in response to stakeholder and public values and
changing circumstances” (Stilgoe et al. 2013: 5). The innovating company should
be willing to change the course of its innovation on the basis of societal concerns
and public input.
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This short overview of the RI concept shows that there should be many norma-
tive junctures in the RI process (cf. Owen et al. 2013). In this respect, the process
can be understood as an ethical decision-making process, guided by Owen and col-
leagues’ four dimensions. However, it remains unclear where these normative junc-
tures are located in the course of the innovation process. In order to assess this, a
clear insight is needed into how the innovation process is set up. Cooper’s stage-gate
model of innovation management (Cooper 1990, 2008) may help to map the
decision-making process and to identify the procedural dimensions of RI in the
operational innovation process.

12.2.3 The Stage-Gate Model of Innovation

There are many models in the field of innovation, but a process-based model is rel-
evant for this study as its objective is to ascertain where in the innovation trajectory
the ethical decision making takes place. An innovation management approach that
is much used in both theory and practice is Cooper’s stage-gate model (1990, 2008).
In Cooper’s model, the innovation process is divided into stages and gates, where
each gate has a set of specified deliverables and criteria that the process has to meet
before moving to the next (working) stage (Cooper 1990). Each stage consists of
one or more activities where information (e.g. technical, financial, market, opera-
tional data) is collected and analysed. The results of this stage are used as input in a
decision gate. A decision gate can be understood as a Go/Kill decision point, where
it is decided whether or not to move a project on to the next gate. Screening criteria
in such decision gates are often economic or technical in nature, based on costs,
technical feasibility and consumer perception (Cooper 2008; Nathan 2015). Through
this process, an innovation moves from an initial product idea to the eventual launch
of the product on the market.

The stage-gate model can be used to assess how the decision-making and the
innovation process take place in a company, and what criteria play a role in deciding
to continue or stop an innovation process. The stage-gate model has also been
identified as an approach that can be used within the RI context (cf. Macnaghten and
Owen 2011). Instead of including only technical and economic criteria in the gates,
the moral criteria from the four dimensions of RI can also be included. This means
that possible societal risks and the impact of the product on social relations would
be taken into account in the decision-making process (Macnaghten and Owen 2011;
Nathan 2015).

12.2.4 Theoretical Framework: Innovation and Decision
Making

Based on the above-discussed theoretical perspectives, the following theoretical
framework is proposed that can be used to explore the ethical decision-making pro-
cesses within an operational innovation process in the RI context (Fig. 12.1).
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Variables & criteria Variables & criteria Variables & criteria
Technical Technical Technical
Economic Economic Economic

Moral Moral Moral

Change in FoP 9] 9] Healthier food
Requirements Gate & Gate & Gate product is put on
(Idea) ° 2 e 3 the market
(Implementation)
Recognising Making moral Establish moral Establish moral Establish moral .
. . X X X Moral behaviour
moral issue judgement intent intent intent

Fig. 12.1 Framework for ethical decision making in the operational innovation process (Note:
FoP Front-of-Pack)

It is assumed that the ethical decision-making process starts in the early stage of
the innovation process, for instance the ethical decision to innovate for healthy food.
This generally starts with the idea for the development of a new product or the refor-
mulation of an existing product. Before or synchronous with this process, it is
assumed that the first two steps of ethical decision making — recognising a moral
issue and making a moral judgement — take place. The next steps in the innovation
process are linked to the process of establishing moral intent in the ethical decision-
making process. It is here that various variables and criteria of an economic, techni-
cal and moral nature are used to decide whether or not to continue the innovation.
The process of establishing moral intent is hence a process that can take place over
multiple stages and gates. If in the end the responsible product is put on the market,
the moral intent is translated into actual moral behaviour. This entire process can be
influenced by both moral intensity and organisation factors. Although the moderat-
ing variables of moral intensity and organisational factors are likely to have an
impact on this process, they do not determine the location of ethical decisions in the
model, and consequently they have been left out of the model in this study.

12.3 Materials and Methods

In this research, an explorative qualitative approach is used to explore whether and
where the ethical decision takes place in innovation processes for healthy food, and
whether the procedural dimensions of RI are present in the operational innovation
process. As there is limited research on this specific element of RI, an exploratory
qualitative approach is warranted. In order to narrow down the scope of companies
that are engaged in RI for healthy food, the companies selected for this study are
involved in FoP nutrition logos. Products bearing such logos often contain less
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saturated fat, sugar and/or salt and encourage consumers to make healthier choices.
In order to meet the requirements for displaying such FoP nutrition logos on their
products, companies have to invest in internal or external R&D and innovation for
healthy food.

Given the wide variety of FoP logos, this study zooms in on the Dutch Choices
Logo, which is a European FoP logo of the Choices International Foundation.
Choices’ logo criteria are based on national and international dietary guidelines. In
order to display this FoP logo, products have to meet nutritional criteria of a specific
food product group, which are set by a scientific committee. Every 4 years, the cri-
teria for the logo are updated, and this can be a push for companies to innovate and
make their products healthier (Roodenburg et al. 2011).

The subsequent case selection focused on larger companies (> small and medium
enterprises) in the Dutch food industry that were participating in the Dutch Choices
Foundation’s FoP programme and marketing one or multiple products for which the
criteria for the FoP logo had changed. The Netherlands was a useful location to col-
lect data as it both has a mature food industry and is the country in which the
Choices Foundation first started its FoP nutrition logo initiative. Six companies that
fitted these criteria were approached to participate. Two companies declined because
of time considerations. Therefore, the explorative case study consisted of three
Dutch food innovating and producing companies and one Dutch retailer with private
label products bearing the logo.

Based on the literature review, a questionnaire with open questions and closed
questions was developed to structure the interviews. Audio-recorded interviews
were conducted with key actors in the companies’ operational innovation process,
as this allows the participants to share experiences, explain the innovation process
within their company and elaborate on the key considerations in the decision-
making process (e.g. economic, technical and moral considerations). In order to
ensure non-biased and structured data collection, an interview protocol was used.
One of the researchers conducted four semi-structured interviews with one employee
from each company. Employees were interviewed about their company’s
considerations in the innovation process, the barriers they encountered when con-
fronted with new criteria for the FoP logo, the structure of the innovation process
(e.g. inclusion of stakeholders), as well as their perceptions on corporate and per-
sonal responsibility for health and the impact of their products on public health. All
interviews were transcribed. A summary of the transcription was sent back to the
interviewees to enable them to make changes, adjustments or corrections.
Subsequently, the transcriptions were analysed.

In addition, company documents (annual reports, CSR reports and company
websites) were studied to obtain information on each company’s perception of cor-
porate responsibility for health and to get an overview of each company’s CSR
efforts (Boeije 2010). Combining the findings from the interviews with the data
from the company documents triangulates the findings and helps to determine how
the innovation process takes place and what considerations and barriers play a part
in the decision-making process.
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Table 12.1 Overview of case studies

Number of product Food and
Company categories involved in the | health in CSR | Interviewee
type choices programme strategy function
Company 1 | Brand owner | Multiple Yes Nutrition
manager
Company 2 | Brand owner | Multiple Yes R&D manager
Company 3 | Brand owner | Single No Marketing
manager
Company 4 | Private label | Multiple Yes Quality advisor
(retail)

For reasons of data sensitivity, the data were coded. An overview of the cases is
provided in Table 12.1. It shows the type of company, whether it produces food
bearing the FoP logo in one or more product categories, whether a food and health-
related CSR strategy is publicly available and the function of the respondents
interviewed.

12.4 Results

In order to understand ethical decision making in the operational innovation process
for healthy food products, first the companies’ general position on CSR and public
health is explored and subsequently the relation between their CSR strategy and
their adoption of FoP logos for healthier food. Having identified the motivations and
barriers for a company embracing the FoP logo for their products, the study focuses
on the operational innovation process itself and possible moral considerations in the
process.

12.4.1 CSR in Relation to FoP Logos for Healthier Food
12.4.1.1 Companies’ Position on CSR and Public Health

An analysis of company documents (website, CSR reports, annual reports) provides
general insights into the companies’ position with regard to societal and environ-
mental responsibilities, but shows as well how the companies view their particular
responsibilities for public health.

Company 1 views sustainability and justice as core values in its business opera-
tions, which it aims to put into practice in both social and environmental pro-
grammes. As regards health, it is clear that the company is aware of the impact of its
food and beverage products on society. It makes clear that it realises that, because
of its market position and large consumer base, its products can have a significant
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impact on consumer health, and therefore it takes responsibility for public health. It
takes action by contributing to research on the relation between nutrition, health and
disease, by informing consumers about the nutritional values of its products and by
developing new healthier food products. In doing so, it seeks to promote a healthier
lifestyle and combat lifestyle-related diseases. This was confirmed in the interview.
Its CSR strategy is focused on sustainability in general, in which health and nutri-
tion targets play a central role.

In Company 2°s CSR strategy, it is clear that the company seeks to contribute to
the solution of global challenges such as the growing world population, food supply
and scarcity of natural resources. With regard to public health, the company makes
a clear commitment to tackling malnutrition and diseases like obesity. In order to
take up this challenge, it wants to be transparent about the nutritional values of its
products, develop healthier food products, and inform and educate people about
food intake and physical exercise. This was confirmed in the interview. Nutrition/
health is one of the main pillars of their CSR strategy.

Compared to the previous two cases, Company 3 has a fairly limited CSR strat-
egy. No CSR reports or annual reports were publicly available, as it is part of a
larger MNE, so the company’s website and the interview were the only sources of
information. On the company website, only a short section is dedicated to the com-
pany’s efforts on environmental sustainability and how the company tries to reduce
its environmental impact by changing the production process. The website does not
articulate a public health-related CSR strategy or a clear perspective on responsibil-
ity for consumer health. During the interview, a more nuanced picture appeared.
According to the respondent, the company has a sustainability programme and it
continuously challenges itself to produce in a more sustainable way, for instance by
improving its packaging. The respondent further confirmed that nutrition and health
are not part of its CSR programme. Nutrition and public health “is in the first
instance part of our business strategy and is high on the agenda of the innovation
strategy.” One of the objectives of the company is to reduce the number of calories
in its products and to communicate this to its consumers, but its innovations for
healthier food are primarily part of the business case for healthier food, rather than
a corporate responsibility for public health.

Lastly, Company 4 has again a more inclusive CSR strategy. The company con-
siders itself to have a responsibility for society and future generations. The CSR
strategy touches not only upon both social and environmental themes like sustain-
able resources, connecting with the local community, reducing food waste, but also
upon the theme of food and public health. It states that the company has a role to
play in stimulating both consumers and employees to eat healthily and live a healthy
life. This position on CSR and public health was also confirmed in the interview. In
order to achieve its goals, the company participates in public—private projects that
seek to improve healthy consumption and a healthy lifestyle, through information
and education on health within the company, and by healthy innovating of its own
food and beverage products. Company 4’s ambition is to enable grocery shopping
without worries, implying that it wants to communicate healthier choices to its con-
sumers (Table 12.2).
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Table 12.2 Companies’ positions on CSR and public health
Examples of public
Company General CSR strategy Public health-related CSR | health efforts
Company 1 | Wealth generation through | Clear recognition that Reformulation of
business should go food and beverage food products (salt,
hand-in-hand with products can impact sugar, fat)
sustainability and justice. consumer health. Contribute to
Thus, the company is Improving public health is | programmes that
committed to improving a central part of the educate on healthy
both the environment (e.g. | company’s CSR strategy, | diets and lifestyle
reduction of carbon as it aims to contribute to [~ et T earch
footprint) and sustainable solving problems like on the relation
practices of consumers, obesity and malnutrition. between nutrition,
contractors and the health and disease
company itself: Food labelling
Company 2 | Contribute to the solution Contribute to the solution | Reformulation of
of global challenges such of global health food products (salt,
as the growing world challenges such as food sugar, fat)
population, food supply security and obesity. Contribute to
and scarcity of natural programmes that
resources. educate on healthy
diets and lifestyle
Food labelling
Company 3 | No inclusive CSR strategy. | No food and public Food labelling
Only a short reference is health-related topics or
made to improving responsibilities are
environmental discussed as part of the
sustainability in the CSR strategy.
production process.
Company 4 | The company sees a clear Healthier consumption is | Reformulation of

responsibility for current
society and future
generations. This is
translated into diverse CSR
efforts that touch upon both
societal and environmental
themes.

one of the main topics in
the CSR programme.
Stimulating a healthy
lifestyle and healthy
eating habits among
consumers and employees
is considered to be
important.

private label products
(salt, sugar, fat)

Contribute to
programmes that
educate on healthy
diets and lifestyle

Food labelling

Note: CSR corporate social responsibility

This short overview makes clear that, in three out of four cases, there seems to be
a general perception of (partial) corporate responsibility for public health. Apart
from Company 3, all other companies discuss the relation between their products
and consumer health and recognise the (in)direct impact that food and beverage
products can have on public health; they should provide healthier products and
increase the opportunities for consumers to make a healthier choice. At the same
time, the companies hold that consumers are themselves responsible for their own
healthy food consumption. According to all companies, consumers are primarily
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responsible for their food consumption, and the companies can help them by pro-
viding healthier options and by helping them to make the right choice.

12.4.1.2 CSR and FoP Logos

In order to identify the relation between their general position on CSR and public
health on the one hand, and their use of FoP logos on the other, respondents were
asked to reflect on this relation. According to Company 1, both its CSR strategy and
the FoP logo for healthy food are congruent with each other. “I think that there are
many similarities, that we both [company CSR strategy and FoP logo] just want to
communicate in a transparent way to consumers what is in our products and what is
the healthier choice.” Although the company performs this ambition more in the
background, the FoP logo does it in a more explicit way. At the same time, the
respondent said that the company was not reactive to particular changes in the crite-
ria of local FoP logos, as Company I is an MNE operating in different countries
with different markets. Different countries have different logos, different criteria
and different time schedules for tightening the criteria, whereas the company pro-
actively plans its innovations years ahead and for all products in a specific category.
In its innovation strategy, it works therefore with its own targets regarding salt,
sugar and fat reduction, which partly overlap with the criteria of the FoP logo for
healthier food in the Netherlands. It considers that its own criteria for innovations
for healthier food are much more important than those provided by local FoP logos,
partly because of the local diversity among logos. Comparable forms of pro-
activeness can be recognised in the case of Companies 2 and 3.

Company 2’s position on CSR and public health is explicitly linked with the FoP
logo for healthier food, because the criteria of the FoP logo are part of its corporate
nutritional criteria, and its ambition is to have the logo on as many of its products as
possible. At the same time, it acknowledges that it also produces less healthy food
products. According to Company 2, these ‘pleasure products’ have another goal and
function: “We don’t claim that these products are good for you; they are pleasure
products that fulfil a particular function. You shouldn’t eat these products every day
and we also don’t try to sell them that way.” For Company 2, it is not necessary for
all its products to be healthy; rather, it offers a healthier product next to the regular
variant. Company 4 also has the ambition to have the FoP logo on as many of its
products as possible in order to communicate that its products meet the criteria. At
the same time, Company 4 argues that it focuses on products that are relatively easy
to reformulate in order to receive the logo, the so-called low-hanging fruit. Only for
Company 3 is there no link between its position on CSR and public health and the
FoP logo for healthier food. Because it sees that the market for healthy food prod-
ucts is increasing, its innovation strategy is to reduce the number of calories in some
of its brands and product types, namely, the ones that consumers choose because of
taste and low calories. If it meets the criteria of the FoP logo for healthier food and
can use the logo, that is great, but it is not a necessary condition.
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Table 12.3 Overview motivations and barriers for the adoption of the FoP logo

Motivations Barriers
Company 1 Consumer communication about Effects on product quality
healthier choices Confusion because of too many logos
Company image on one product (aesthetics)
Company growth Decision power of larger countries/
Anticipating changes in rules and consumer markets
regulations
Company 2 Company image Effects on product quality
Company growth Effects on price
Responsibility as a leading brand/ Negative impact on shelf life
frontrunner in innovation
Company 3 Consumer communication about Effects on product quality
healthier choices Effects on price
Company image Negative consumer perception of FoP
Company growth logo
Negative impact on shelf life
Company 4 Consumer communication about Effects on product quality
healthier choices Effects on price
Remain competitive with competitors
that use the FoP logo

12.4.1.3 Motivations and Barriers for Adopting the FoP Logo

In Table 12.3, an overview of the motivations and barriers for the adoption of the
FoP logo for healthier food is provided.

The majority of the companies indicated that the adoption of the FoP logo was
driven by the perceived positive contribution of the logo to the company’s image,
the positive impact on the company’s competitive position and improved consumer
communication. Company 1 for instance stated that its main reason for displaying
the FoP logo is “to help consumers to make the choice of healthier products easier.”
“We are involved in product improvements, but if consumers do not know it, then
you don’t help people to choose these products.” A logo that is easy to understand
“provides education to consumers because it makes clear what a healthier choice
is.” They saw several advantages in making the product healthier, as they stated that
“it is important for our image to collaborate with the initiative” and consider it to be
“the only way to grow as a company.” Company 2 believes it to be its “role as pro-
ducer to use the logo as often as possible in order to provide responsible products
for the consumer.” However, market considerations seem to prevail, as making a
healthier product could create an advantage over competitors; “in the end it is all
about the consumer preferring our products.” “If health plays a role in this — which
it does for consumers — then we create a better business.” In addition, it considered
the collaboration with the FoP logo to be a tool to communicate a positive message
to both consumers and NGOs. For Company 3, the main reason for participating
was “to contribute to healthier choices for consumers,” and it argued that “the logo
helps to communicate the company’s position on health to consumers.” From a
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market perspective, it also deemed it attractive to make a healthier product, “for
where there are such demands, there are possibilities for commercial gain.” Company
4, the retail company, indicated that it displays the logo on its private label products
“to inform our customers about healthier choices.” To do this in the right way, it
opted for the FoP logo for healthier food. Another reason for adopting this particular
logo was that its competitor also adopted it on its products. “If we develop a private
label, we look at referent products. If they carry the logo and we don’t, that isn’t
good.” Although Company 4 feels responsible for healthier food on the one hand
(Sect. 12.4.1.3), it is on the other hand only involved in actual innovations for
healthier food if its competitors do as well. In this respect, therefore, it seems to be
rather reactive.

As regards barriers to the adoption of FoP logos for healthier food, these relate
primarily to the technical feasibility/unfeasibility of complying with the criteria, the
quality (taste, preservation) and the price of the product (Companies 1, 2 and 3).
Company I stated: “If a gain in health comes at the cost of taste, it simply does not
work ... if products don’t taste good or don’t sell then there won’t be a contribution
to public health.” In a case where it removed the logo, Company 2 pointed out that
this was because “the change in criteria was too large and the consumer would have
noticed the huge change in taste.” This relation between costs and taste as a barrier
to making healthier products is also recognised by Company 3. It argued that a
significant decline in taste is a reason for losing the logo for that particular product.
As decline in taste would have a negative impact on sales, several companies would
be inclined to remove the logo. The retailer (Company 4) saw similar barriers, but,
as its strategy is to copy its competitors, its reason for refraining from using the logo
is when its competitor’s referent product stops carrying the logo. Company 1 also
indicated another barrier related to the fact that it produces for the European market.
If the criteria in a small country/consumer market like the Netherlands are tight-
ened, but not in larger countries/consumer markets, the larger countries take the
decision on whether and to what extent recipes will be reformulated, and the smaller
countries have to follow. This could be one reason for a product in the Netherlands
losing its logo.

The general position regarding CSR and public health, the relation between CSR
and FoP logos for healthier food, and motivations and barriers for the adoption of
FoP logos for healthier food having been outlined, the next section focuses on the
innovation process and ethical decision making in the operational innovation
process.

12.4.2 Ethical Decision Making in the Innovation Process
12.4.2.1 Assessing the Innovation Process
The interviews made clear how the innovation process was set up within the differ-

ent companies. Respondents were asked about all process steps taken to reformulate
a product after a change in FoP logo criteria. In all four companies, a kind of
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stage-gate innovation process is initiated, with central gates in which Go/Kill deci-
sions are made. For the majority of the companies, this process really seems to be a
closed and internal company process. NGOs like Foodwatch are informed by the
companies, and these NGOs also influence the innovation agenda, but they are not
involved in the operational innovation process. Apart from the FoP logo for health-
ier food that provides the initial criteria, no other stakeholders (NGOs, consumers
and so on) are involved in the decision-making processes in the operational innova-
tion process. Having outlined the structure of their company’s innovation process,
the respondents were asked whether ethical considerations played a role in the
decision-making process during the operational innovation process.

12.4.2.2 Recognising the Moral Issue

The starting point of the ethical decision process is the recognition of a moral issue.
Besides the general position on companies’ corporate responsibility for public
health (Sect. 12.4.1.1), information was collected during the interviews. Respondents
were asked whether a FoP logo for healthier food can help or harm people and
whether making a product healthier can help or harm people. They all agreed that
both a FoP logo and making a product healthier can help people and have a positive
impact on their lives. As Jones stated that a moral issue is present when help or harm
can ensue for someone, it can be concluded that the respondents realise that they are
dealing with a moral issue, namely, that food and specific nutrients can have a posi-
tive or a negative impact on public health.

12.4.2.3 Making a Moral Judgement

The second step in the ethical decision-making process is to make a moral judge-
ment. Moral judgements were identified via statements during the interview, and
responsibilities stated on the company website, CSR reports and annual reports
were considered as well. In addition, the respondents were asked about their con-
ceptions of responsibility for health. Most respondents agree that consumers are
primarily responsible for their food consumption, yet also hold that the company
has (partial) responsibility for public health by producing healthier products and by
informing consumers about healthier choices (see Sect. 12.4.1.1).

Combining the findings of Sects. 12.4.1.1 and 12.4.1.3 about the motivations for
adopting a FoP logo for healthier food, it becomes clear what moral judgements
have been made by the companies. Companies 1, 2 and 4 take the position that
responsibility for health is a personal responsibility of consumers, but they also
recognise that their food products indirectly have an impact on public health.
Consequently, they perceive their responsibility for public health mainly as a
responsibility to be transparent about what they put in their products and to provide
healthier products, in order to enable the consumer to make the right (healthier)
choice. Based on these results, it can be concluded that Companies 1, 2 and 4 make
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a moral judgement and proceed to the phase of establishing a moral intent. In the
case of Company 4, there seems to be an ambiguous morality. On the one hand, it
recognises the moral issue and does see its responsibility in providing healthier
food, but, when it comes to using the FoP logo, it uses it only when its competitors
do so. It argues explicitly that it does not use a FoP logo when its competitors do not
use it, and thus only innovates for healthier food when its competitors do. In the
case of Company 3, morality does not seem to play a major role, as it argues that its
innovations for healthy food result mainly from increased consumer demand.
Economic motivations seem to be more persuasive than moral considerations, in
particular in this case.

12.4.2.4 Establishing Moral Intent

In the process of establishing a moral intent, stages and gates in the innovation pro-
cess have to be identified where companies weigh moral factors with other factors.
Company 1 stated that “all projects are proposed in a project plan where we have to
state what sustainability-related gains there are, such as health improvement or
water reduction. This has to be approved in order to start the project.” This makes
clear that the company weighs several factors in this phase, including moral factors
like the contribution to public health. The operational innovation process has several
stages and gates after the project planning and approval phase, but there is not a
juncture where moral criteria are weighed against other factors. According to the
respondents, the criteria in each gate are project dependent. These criteria regarding
taste and texture are established in the project planning phase. In general, it seems
to be the case that the logo is dropped — and, with this, innovations for healthy food
are not executed — when the taste, texture or price of the products have changed
significantly. Company 2 operates in a similar fashion. The company investigates
the current formulation, the new criteria and the corresponding deviation. The
respondent stated that “we start the project if the deviation is small and we expect
that we can compensate without a significant cost price increase.” “We will not start
the project if we are sure that it affects the quality too much.” Here, moral consider-
ations do not seem to play a role. The same goes for Companies 3 and 4. Company
3 starts with a plan in which it “considers the amount of calorie reduction and the
influence on taste and price.” Nevertheless, the respondent argued that lower calorie
level is a boundary condition to proceed: “the starting point is that it has to be
healthier.” Given that Company 3 focuses primarily on the business case for healthy
food, moral intent does not seem to play a major role in this case. In the retail com-
pany (Company 4), the innovation itself is done by an external company, but the
testing is done both internally and externally and here taste is the prime concern as
well. Again, these considerations seem to be of a more technical and economic
nature. Except for compliance with existing rules and regulations, regular risk
assessments and food safety considerations, the four procedural dimensions of RI
are not recognised in the operational innovation process.
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12.4.2.5 Engaging in Moral Behaviour

In all cases, the companies engage in moral behaviour only when they develop a
healthier food product that is actually brought to market. This only happens when
economic and technical criteria have been met as well.

With this, it becomes clear that all four companies seem to recognise the moral
issue (the impact of food on health) and make a moral judgement (that the company
has a responsibility to develop healthier products and to inform consumers about
healthier choices). Except for Company I, which considers the contribution of the
innovation to public health during the operational innovation process, in the follow-
ing process of establishing moral intent, moral considerations or ethical criteria do
not seem to play any role in the operational innovation process. In the other compa-
nies, the criteria for continuing the innovation are based mainly on economic crite-
ria (impact on price and taste) and technical criteria (impact on shelf life, maintaining
the structure of the product). There is no involvement of CSR departments in the
actual decision-making processes during the operational innovation process. In any
case, the eventual moral behaviour of the company — the development of actual
healthier food products — is heavily influenced by non-moral criteria in operational
innovation processes; economic and technical criteria are a necessary condition for
the actual performance of moral behaviour. This may be explained by the fact that
improved health — operationalised by the criteria of the healthy food logo — is the
starting point of innovations for healthier food, whereas technical feasibility and
economic performance are seen as necessary conditions to proceed with
innovation.

12.5 Conclusion and Discussion

This chapter focused on the question of whether and where normative consider-
ations play a role in the innovation process, and whether procedural dimensions of
RI are present in the innovation process. In order to answer these questions, the
position towards CSR and public health and the decision-making process within the
operational innovation process of four Dutch food companies were explored. All
four companies participated in the FoP nutrition logo of the Dutch Choices
Foundation and have been confronted with changes in the criteria for the logo that
create a push towards innovating specific food products.

From the findings in this research, it becomes clear that, although the companies
in this study are participating in a programme that aims to tackle public health prob-
lems and thus are responsive to the needs of society, and although the companies
feel (partial) corporate responsibility for public health, ethical considerations do not
seem to play a central role in the operational innovation process itself. The results
show that, in the innovation process, several factors such as price and expected
impact on quality are weighed in the decision to continue an innovation project for
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healthy food, but moral factors like the impact on public health are not mentioned
as criteria or considerations for (dis)continuing the innovation.

This absence of moral criteria in the operational innovation processes runs con-
trary to the theoretical expectations developed in Sect. 12.2; it was expected that
moral considerations would be applied throughout the entire innovation process.
This can be considered to be a first indication that ethical decision making does not
take place throughout the entire innovation process — this confirms earlier research
(Blok et al. 2015) — but might be located at a higher or strategic level in the com-
pany. The hypothesis seems to be legitimate that in a first type of case, as in Company
I, the processes of recognising the moral issue, making a moral judgement and
establishing moral intent have already been established at a higher decision level
within the company. When the decision is made, the process of establishing moral
intent is continued at the operational level. In a second type of case, as in Company
2, the moral intention to contribute to healthy food innovations is the starting point
of its innovations as well, although technical feasibility and economic performance
are seen as necessary conditions to actually proceed with the innovation. In a third
type of case, as in Company 3, the moral intention seems to be absent; its innova-
tions for healthy food are primarily part of the business case for healthy food, rather
than a corporate responsibility for public health. In all three types however, techni-
cal feasibility and economic performance seem to be a necessary condition for the
continuation or not of healthy food innovations.

To understand what kinds of considerations play a role in the strategic decision-
making process, the decision-making process at company board level should be
explored. Because displaying healthy food logos does not necessarily have a posi-
tive impact on sales and profits (Jansen et al., working paper), it is likely that moral
considerations of (partial) responsibility for public health are weighed at the strate-
gic level in the company against considerations of consumer demand, stakeholder
pressure, competitor behaviour and legislation, resulting in the decision to adopt the
logo and start the innovation process. This initial decision could provide the input
for the operational innovation process.

This study’s findings suggest the need for a revised model of ethical decision
making in innovation processes for healthy food products (Fig. 12.2). The new con-
ceptual model suggests how the recognition of a moral issue, the making of a moral
judgement and the first step in establishing moral intent happen prior to the opera-
tional innovation process. It is at this stage that moral considerations are likely to
play a central role, whereas in the operational innovation process itself pure techno-
logical and economic considerations like product quality and costs take
precedence.

The findings also cast a new light on the discourse on RI. Although the food
products that carry the logo can be considered to be responsible innovations because
they contribute to the solution of the grand challenge of public health (cf. Von
Schomberg 2013), the RI process dimensions do not seem to be present in the oper-
ational innovation process. As no moral criteria surface in the operational innova-
tion process, there is little anticipation and reflection on possible impacts on public
health; nor are there any other stakeholders involved and engaged in the operational
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Strategic Level Operational Level

Variables & criteria Variables & criteria Variables & criteria
Technical Technical Technical
Economic Economic Economic

Healthier food
Gate product is put on
3 the market
(Implementation)

Recognising Making moral Establish moral Change in FoP
moral issue judgement intent Requirements
(Idea)

Gate Gate

| obejg
Z obeig

Establish moral Establish moral Establish moral

intent intent intent Moral

Fig. 12.2 Revised conceptual framework for ethical decision making in the innovation process
(Note: FoP Front of Pack)

innovation process. This raises on the one hand the empirical question of whether
the procedural dimensions of RI — anticipation, reflection, inclusion and responsive-
ness — are in fact present at the higher or strategic level in the company, and on the
other hand the normative question of whether these RI dimensions should be pres-
ent in strategic and operational innovation processes in order for such processes to
be considered responsible innovation. We leave the question here of whether inno-
vations that contribute to the solution of grand challenges but do not meet the RI
process criteria should be considered as responsible innovations. This study’s find-
ings suggest that there might be a difference or even a discrepancy between consid-
erations in decision making on the strategic and on the operational level. This has
implications for the debate on RI in the private sector, as most current RI frame-
works are about ethical governance during the entire innovation process (including
both the strategic and the operational level).

There are several limitations to this study as well. First of all, an adapted version
of Jones’s theory is used in order to locate the junctures of ethical decision making.
Including only the four core variables of Jones’s model and omitting moderating
variables like moral intensity and organisational factors may mean that factors that
mitigate the considerations and motivations during the operational innovation pro-
cess have been missed. Furthermore, the study may be only limitedly representative
of the market because of the small number of cases and the specific focus on the
Dutch food industry.

Although the current study is exploratory, it does provide first insights into the
operational innovation process of innovations for healthier food in the Dutch food
industry. Thus, it opens up new directions for future research. As the four case stud-
ies are exploratory rather than explanatory, the current findings can be used to guide
new research. It will be relevant to find out (1) whether in other companies ethical
considerations are absent from the operational innovation process, (2) whether a
decision-making process for healthier food innovation takes place at the strategic
level in a company and what considerations play a role at this level and (3) whether
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the four RI dimensions surface at the strategic and/or the operational level of inno-
vation processes in other sectors. Furthermore, (4) another question is whether the
integration of the four RI dimensions in strategic and/or operational innovation pro-
cesses can stimulate and guide future innovations for healthier food.

Conflicts of Interest Statement Leon Jansen is secretary of the Dutch Choices Foundation,
which is responsible for the Dutch food logo. He was not involved in the data collection and pri-
mary analysis, but only in the further reflection on the findings.
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Chapter 13

Questioning the Normative Core of RI:
The Challenges Posed to Stakeholder
Engagement in a Corporate Setting

Merel Noorman, Tsjalling Swierstra, and Dorien Zandbergen

Abstract Responsible Innovation (RI) is a normative conception of technology
development, which hopes to improve upon prevailing practices. One of its key
principles is the active involvement of a broad range of stakeholders in deliberations
in order to better embed innovations in society. In this paper, we examine the appli-
cability of this principle in corporate settings and in smaller scale technological
projects. We do so in the context of a case study focused on an innovation project of
a start-up organisation with social aspirations. We describe our failed attempts to
introduce RI-inspired stakeholder engagement approaches and articulate the ‘rea-
sonable reasons’ why the organisation rejected these approaches. We then examine
the methods that the organisation adopted to be responsive to various stakeholders’
needs and values. Based on our analysis, we argue that there is a need for the field
of RI to explore additional and alternative ways to address issues of stakeholder
commitment and inclusion, in order to make RI’s deliberative ideals more applica-
ble to the rapid, fluid, partial, and provisional style of deliberation and decision
making that we found in corporate contexts.

13.1 Introduction

Responsible Innovation (RI) is basically a normative conception of technology
development, which hopes to improve upon prevailing practices. RI is both described
in terms of substantive norms regarding the outcome (sustainability, etc.) or — more
usually — in terms of procedural norms regarding the process. If the latter, some
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form of stakeholder involvement or participation in the development is invariably
presented as being at the core of the process. At the same time, the notion of RI is
unfortunately still fairly vague and general. Davies and Horst (2015) point out that
RI is usually “situated at the macro-scale: its actors are policy organisations, coun-
tries, governments, or societies, and their field of action comprises entire innovation
pathways, national regulatory systems, or ‘the environment’” (p. 52). Many RI proj-
ects have a policy-oriented focus, looking for governance and regulatory mecha-
nisms for technoscientific developments in fields such as bioengineering en
nanotechnology. As yet, fewer RI research projects focus on developing ways to
make innovators in corporate settings and in smaller scale technological projects
take account of concerns about the embedding of technology in society (Van der
Burg and Swierstra 2013).

Stakeholder engagement in RI does not come with a handbook of tools and
methods and it can be difficult to achieve in practice. To enhance reflection on the
possibilities and constraints regarding stakeholder involvement, we will describe
our attempt to introduce a form of it into an innovation project of a start-up organ-
isation with social aspirations. In Sect. 1 we explore the normative content of RI,
and discuss literature that explores how these ideals are translated to the innovation
practice. In Sect. 2 we describe our participation in a start-up organisation that
aimed to develop a digital platform that would allow citizen-users extensive control
over their data. We soon realised that our RI ideals were far removed from practice
on the ground, since the organisation did not invite a wide range of stakeholders to
the design table. Rather than simply deploring this situation, in Sect. 3. we try to
explicate the ‘reasonable reasons’ not to do so. In Sect. 4 we follow how the project
leaders developed their own approach to be responsive to various stakeholders’
needs and values through tinkering and improvisation. In the concluding Sect. 5 we
reflect on our findings. Should practice be lifted to theory; should RI adapt its theory
to make it more practicable and realistic; or should we do both at the same time?

13.2 Responsible Innovation and Stakeholder Involvement

RI is only the latest sibling in a whole family of approaches that aim to improve
technology and its chances to be successfully embedded in society, like constructive
technology assessment (CTA), interactive Technology Assessment (TA), real time
TA, participatory TA, participatory design, ESA/ELSI-research, value sensitive
design, public engagement with science, socio-technical integration, anticipatory
governance, etc. Compared to these and other approaches, RI probably stands out in
the more prominent role it attributes to ethics (Van den Hoven et al. 2014, p. 5). For
example, RI is explicitly aspirational in character: it is not geared primarily at avoid-
ing negative consequences, but rather at realising “the right impacts” (Von
Schomberg 2011, 2013; Owen et al. 2013). Another particularly prominent aspect
in RI is the foregrounding of responsibility issues: who is responsible for what
(Grunwald 2014), and then particularly with respect to an uncertain and open future
(Owen et al. 2013). Furthermore, RI tends to provide more space to the morally
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ambiguous aspects of technology, in comparison to other approaches that either do
not pay much attention to normative uncertainty or tend to reduce value conflicts to
stakeholder interests (Grunwald 2014). Finally, RI hopes to solve moral value con-
flicts through smart innovation (Van den Hoven et al. 2012).

These differences should not hide from sight the fundamental affinity between
RI and the other approaches mentioned. They have all been developed as critical
alternatives to more traditional, expert driven and post hoc forms of TA. They con-
stitute a broader democratisation trend in science and technology governance and
research (Delgado et al. 2010; Lovbrand et al. 2010). As such, they all advocate
exploring in advance possible impacts of a technology together with the stakehold-
ers. The term ‘stakeholder’ here refers to a broad range of parties affected by the
innovation, including partner companies, governments, authorities, inspection
agencies, research institutes, as well as non-governmental and civil society organ-
isations, activists groups and the general public.

As technological innovation is political (Stilgoe et al. 2013), stakeholders should
engage in dialogue and deliberate with the aim of arriving at mutual understandings
and shared goals, values and expectations. These different parties, with their wide
ranging interests and expectations, should be brought into the innovation process at
an early stage, while the technology is still fluid and responsive to external influence.
Because the future is essentially open and unpredictable, the decision process should
be continuously reflexive so as to allow for informed incremental response to chang-
ing circumstances (Guston and Sarewitz 2002). The deliberations can either lead to a
sociotechnical design that matches the norms and values resulting from this delibera-
tion, or to a revaluation of existing values and interests in the light of the possibilities
opened-up by the new technology. In either case, deliberation will increase legiti-
macy by helping to ensure a match between values, interests, and technologies.

Besides increasing legitimacy, deliberation offers additional benefits, according
to RI advocates. It helps to anticipate and accommodate challenges as well as to
develop better user-centred technologies, empower citizens, crowd-source design,
and resolve value conflicts through smart design (Lund Declaration 2009; Siune
et al. 2009; Von Schomberg 2011, 2014; Owen et al. 2013; Wickson and Carew
2014; Taebi et al. 2014). Moreover, according to Von Schomberg (2013) such delib-
erations also enable co-responsibility of stakeholders. Stilgoe et al. (2013) place a
similar emphasis on stakeholder deliberation as “taking care of the future” (p. 3).!

Siune et al. (2009) explicitly tie RI to the ideal of deliberative democracy: “In
policies and activities concerned with public participation in science and technol-
ogy, the normative ideals of deliberative democracy have become highly influential”
(p. 28, see also p. 35). Here they build on a previous EU report; Taking European
Knowledge Society Seriously, which already pleaded for increased interactions
between reflective citizens and scientists. (Felt and Wynne 2007) Owen et al. (2013,
p- 35), Von Schomberg (2014, p. 40) and Chalmers et al. (2014) similarly link RI to
the ideal of deliberative democracy. Without using the exact word, Wickson et al.

! Stakeholder involvement has by now been embedded in the Horizon 2020 program, and is for-
malised as one of the RI requirements in a number of recent EU policy documents (for instance
recently in Strand et al. 2015 and Kuhlman et al. 2016).
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(2010) do so too. The core idea behind deliberative democracy, harking back to
Habermas’ idea of communicative reason (1990; 1996), is that interests and prefer-
ences should not be treated as given and static, but instead approached as subject to
rational reflection, deliberation, and revision. Deliberative democracy is essentially
not about how to get what we want given that others have conflicting wants, but
about what we should want (Elster 1998). Its core is thus not aggregating votes and
negotiating amongst interest groups, but collective deliberation about the public
good. For the outcomes to be binding and persuasive, deliberation has to meet cer-
tain normative standards, for example that no one is excluded from contributing,
that all participants have equal access to relevant information, that everything can be
put on the agenda, and that participants sincerely assess the validity of arguments
(Habermas 1996; Gutmann and Thompson 1996).

The trend towards deliberative democracy within science and technology policy,
has met with criticism from the start. It has especially been accused of being naive
and unrealistic. Horst (2007) for instance questioned the optimistic belief, inherent
to deliberative democracy, that rational consensus is always possible. Stirling
(2008), although clearly in favour of deliberative democracy, highlighted the ten-
sion between ‘opening up’ a decision-making process by inviting stakeholders, and
the need to ‘close down’ that process in order to achieve closure and to move on.
More generally, Lovbrand et al. (2010) questioned whether the constructivist and
contextualising assumptions of STS research are indeed compatible with the more
rationalist and universalist assumptions of deliberative democracy, and whether
increased deliberation indeed results in increased legitimacy. Pandza and Ellwood
(2013) showed that technology actors have difficulty accepting responsibility for
uncertain and coproduced impacts, which makes RI hard to achieve. More recently
Van Oudheusden (2014) showed that neither on the EU level, nor on the Flemish
level, RI conceptions allow for something like ‘politics’, understood as the constitu-
tion and contestation of power. And even Stilgoe et al. (2013) themselves pointed
out that stakeholder inclusion is a problematic concept (p. 5). It should be about
opening up, but what that entails is under discussion. Is it public dialogue, pure
forms of engagement, or are there other approaches that are good enough? Are there
power differences that frustrate deliberation? When and how should different voices
be brought in and the process opened up? How should decisions be made in case of
lingering disagreement? (For an excellent overview of these issues see Delgado
et al. 2010).

Finding answers to these questions requires studying how the deliberative ideal
fares in practice. There exists little RI research on what opening up to more voices
and responsiveness means for companies or starts-ups that aspire to responsibly
innovate to address particular societal challenges. Blok and Lemmens (2015) point
out that such projects are very different from the RI projects on large-scale techno-
scientific developments. In the latter type of projects, RI is usually argued for from
a scientific and research perspective, and there is room for consensus forums, citi-
zen panels etc. Corporate practices, according to them, pose different constraints
that complicate such deliberative methods. They critique the idea of RI for its often
naive conception of innovation. The call for transparent innovation processes, for
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example, conflicts with common incentives for firms to exploit information asym-
metries between stakeholders to gain a competitive advantage or to receive eco-
nomic or societal support. Based on research in food innovation, Blok et al. (2015)
argue that power imbalances, pressure to maintain a competitive advantage, time
load, fear of loosing control, and conflicting interests stand in the way of sharing
information and engaging in conversation on a regular basis with stakeholders. The
idea of co-responsibility is also misplaced, according to Blok et al., as only the
investor can be responsible as he or she makes the decision to fund the development
and dissemination of the product. In some cases it is also not in the interest of non-
economic stakeholders to be co-responsible or to engage in product development,
because they would have to give up their critical stance.

This analysis seems to leave little room for RI related stakeholder involvement in
the corporate sphere. To further explore this, we selected a small start-up company,
but one working with an explicit social mission, i.e. to build digital products that
allowed its users’ to have control over the data they shared through and across these
products with other parties. Given the centrality of the values of trust and empower-
ment through transparency and control, the social mission of this organisation is
aligned with the ideals of RI. Yet, in line with the analysis of Blok and Lemmens,
we found that this did not straightforwardly translate into inclusive stakeholder
involvement, given several restrictions the innovators had to work with. However,
we also found that within those limits they tried to be responsive to stakeholders by
iterative mediated consultation.

13.3 Rl in Practice

In this section we analyse some of our early findings of a case study of a start-up com-
pany, which we will call Datashare, in order to further explore the challenges posed to
stakeholder involvement based on deliberative democracy ideals in a corporate set-
ting. In this case study we employed various methods, including participatory obser-
vation and interviews and we intended to organise workshops, in order to explore how
stakeholders are made part of the development of an innovative digital product and
how the position of weaker stakeholders can be strengthened in this development.

13.3.1 A Tension to Be Resolved

Datashare is an organisation initiated in 2014 by an energy network operator. It is a
small organisation with a relatively young staff, consisting mostly of contract
employees. In the following, we will focus on the first 7 months of our involvement
with the organisation. During this time, the number of people working for the organ-
isation grew from about 10 to around 25. The staff had a diverse range of expertise
from business development, marketing and management to information
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architecture, interface design and software development. The company differed
somewhat from other start-up companies that still have to look for investors or that
have multiple investors in that it was entirely dependent on the energy network
operator for its funding from the start. Nevertheless, like other start-up companies,
Datashare was under continuous pressure to show its relevance to the energy net-
work operator.

In our first conversations with Datashare’s team leaders, whom we will call John
and Chris, they explained that they were developing and implementing an online
platform that would enable residents of neighbourhoods, government organisations
and service providers to exchange local, neighbourhood-based information. We will
call this product Platform. Platform, they explained, was a first step towards their
ambition of creating a data-sharing platform or network that would allow citizens
control over their data. An internal document states: “People don’t trust third-parties
with their data”, particularly when it concerns data related to the private sphere of
the home, such as data about energy usage. Datashare wanted to create a trusted
environment in which people would want to share such data. To this end, Datashare
was in the early stages of developing a second product or service, which we call
Own. Own would enable users of data-dependent services to control the conditions
for the exchange and sharing of this data. What this would look like was unclear at
the time and subject to continuous negotiations. One possibility that was discussed
was integrating Own in Platform such that it would become a platform for privacy-
friendly data sharing. Another option was that Own would take a more distributed
form of a network application that would pop up when consumers used certain
services, as a sort of third party guarantee that these services were safe to use from
a privacy perspective.

From the outset it was clear that a tension existed between the principles underly-
ing Platform and Own. In order to make these products attractive to potential users
in terms of services provided as well as commercially sustainable, they would have
to attract businesses interested in accessing the personal data of the citizen-users. As
one of the team members expressed it: “Datashare is not only about giving control
to residents regarding their data, but it is also about giving businesses access to the
data of residents”. This conflicts with the principle underlying Own, i.e. the idea that
data control might also lead to people restricting access to their data. Moreover, a
project that both offers data control as well as data-gathering sits uneasy in the con-
text of the societal debate where both these positions are situated at polar ends: on
the one end of the debate are critics who envision data control to be incommensu-
rable with commercial gathering and repurposing of data. They call for more educa-
tion of the general public so as to be more critical towards commercial data-sharing
platforms. On the other end of the debate are commercial entities whose profit mod-
els depend in large part on their ability to gather and repurpose data willingly pro-
vided by users. These entities, thus, depend on a public that trusts data-exchange
platforms hosting commercial services. For Datashare, both these groups are impor-
tant stakeholders, necessary to further and legitimate their cause. Yet, the tension
between these visions poses a challenge to the Datashare team leaders seeking to
integrate the seemingly conflicting values that these visions embody, such as pri-
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vacy, personal control of data, autonomy and efficiency, ease of use and profit, into
their project.

The fact that Datashare needs to balance the interests of the various different
stakeholders and their values, makes it an interesting case to investigate the applica-
bility of RI’s focus on deliberative approaches to dealing with tensions between
stakeholder positions. As we have seen in the previous section, RI suggests upstream
stakeholder dialogue, resulting in binding collective goals. In the following section
we further explore some of the reasons why this approach proved problematic in our
case study.

13.3.2 Reluctance to Engage Non-commercial Stakeholders:
Reasonable Reasons

Our research at Datashare combined observation and intervention: we explored
Datashare’s ways of engaging their stakeholders as well as the possibility to com-
plement them with our own RlI-inspired methods and tools for organising the inno-
vation process. In the first months of our research, we discussed with team leaders
the possibility of facilitating a series of workshops, designed to open their innova-
tion processes to a wide variety of stakeholders. In these workshops we would focus
on the articulation of implicit values, biases and interests of Datashare’s proposed
technical design. We would also explicate values, norms and viewpoints together
with stakeholders of the system, including users, developers, privacy organisations
and third-party business partners. The aim of these workshops was to start a conver-
sation as a first step towards establishing a shared vision about the values that
Datashare’s products should embrace and how these should translate into its socio-
technical design. However, our proposals of upstream engagement with stakehold-
ers were dismissed by the project leaders.

This turn of events rendered our proposal a useful heuristic device. It highlighted
and explicated points of friction and mismatch between, on the one hand, our
RI-informed approach and, on the other, the particular ways in which Datashare pur-
sued stakeholdership in its own way. In the following, we discuss two reasons why
Datashare was reluctant to participate in deliberative approaches to involving a wide
range of stakeholders, in order to highlight some of the problematic aspects of RI.

13.3.2.1 The Difficulty of Securing and Maintaining Engagement
of Stakeholders

In one workshop, we intended to invite a group of about 20 stakeholders from
diverse backgrounds, including commercial companies, public institutions, and
potential users, to explore expectations about their roles and responsibilities in a
particular workflow design for Own. But when we proposed such a stakeholder
workshop to two team leaders, they expressed several concerns.

l.asveld @tudelft.nl



238 M. Noorman et al.

The first concern regarded their own relationships to the stakeholders. Blok et al.
(2015) in their overview of critical issues for RI in corporate contexts point out that
it is a challenge for firms to engage stakeholders in a context where outcomes of
innovations are uncertain. For Datashare engaging certain stakeholders also took
considerable effort. First, a group of stakeholders with a high priority for Datashare
were the commercial companies, civil society institutions, and governmental
organisations. The Datashare members considered them as both their (potential)
customers and the reason for citizens to use Platform and Own. In this latter sense,
Datashare “wanted something from them”, according to one of the team members
working on business development. These parties were supposed to offer their ser-
vices on Platform to registered users, and eventually offer their services through
Own. Furthermore, some of these clients were also regarded as potential business
partners in the further development of Own. They were, for instance, invited to col-
laborate in developing products or services that would integrate Own. As a new
organisation, Datashare had to prove that it would be in the interest of these poten-
tial customers and partners to work with Datashare. This was not always easy: team
members concerned with business development told us that most companies and
organisations were only partly interested in privacy solutions, and even less in users’
control of data. The relationship with clients and business partners was, thus, con-
sidered to be very fragile and in need of careful nurturing.

The second concern regarded Datashare’s relation with potential users and non-
users, another important stakeholder group that proved difficult to engage. Like
many other start-ups, Datashare did not yet have a fully-defined vision of what it
was developing. At the time we suggested the workshops, they were still developing
the concept of Own: what it was for; who it was for; what it would do? They also
did not have a design for an information or technical architecture for Own and were
still reviewing and experimenting with various possible technical solutions that
could provide a basis for further development. This made it difficult to explain what
Datashare was to potential users or even to identify potential users or ‘residents’ to
engage in conversation. Moreover, the project leaders were doubtful that at this
stage the residents could be reliable reporters on their interests and values. The team
members assumed that there was a “latent need” for privacy, but it would be difficult
to ask people about it. Datashare’s team leaders told us that they believed most
people, or residents, would not be able to discuss concerns about privacy and data
control because they lack the appropriate knowledge and understanding. It would
take too much time, according to them, to explain to them the current state of
Datashare.

Not only the relationship between Datashare and business partners and residents
was perceived as fragile or problematic, the interaction between the various stake-
holders was as well. For example, Datashare members also talked with privacy
activists, who were considered to be future privacy-critical users as well as sources
of potential resistance or expertise. These stakeholders were considered important
conversation partners, because they could help Datashare further explore the prob-
lem of privacy and data control and test the robustness of their provisional solutions
by critically reflecting on them. However, in order to maintain credibility amongst
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their business partners, as one of the team leaders told one of the authors, Datashare
did not want to associate itself too much with what they feared business customers
or partners might consider to be “tin-foiled hats”, as privacy activists are derogato-
rily referred to. At the same time, one team member told us that if Datashare wanted
to become a leading voice in a movement focused on privacy and data control, they
had to be careful associating themselves with the business of data gathering and
trade, in order to remain credible amongst privacy activists. Getting these two stake-
holders groups to participate in deliberations would thus present a significant risk
from the perspective of Datashare.

The perceived fragility of both the relationships between Datashare and its dif-
ferent stakeholders, and of the relationships amongst the various stakeholders, thus
stood in the way of inviting the different stakeholders to directly participate in col-
laborative or deliberative activities. The project leaders did not assume that stake-
holders were eager to participate in deliberation, as RI does, but had to be enticed
and persuaded. A direct confrontation between the different perspectives constituted
a substantial risk, rather than a way to resolve tensions through explication of differ-
ent perspectives and deliberation.

13.3.2.2 Time Pressure and the Need to Produce

Like Blok and Lemmens (2015), we found that time and financial constraints put
pressure on the organisation and limited the opportunities for stakeholders engage-
ment. Like many start-up organisations, Datashare was under pressure to show its
potential to its investors. The organisation at the time was fully funded by the energy
network operator that initiated the organisation. A steering group consisting of
influential people within the energy network operator was responsible for making
decisions regarding budget and continuation of the project. This stakeholder
remained invisible to us and to most of the Datashare team members, yet it showed
its presence and influence indirectly through the feedback they regularly gave to
John and Chris. For them it was not always easy to explain to the steering group
what their team was doing. The steering group, they told us, had difficulty grasping
the concept, putting pressure on the team to quickly produce tangible and visible
results, either in terms of an actual product or service or in terms of ‘proof” that
there was an actual demand for it.

The Datashare team was inspired by the Lean startup method in the way it worked
on these ‘proofs’. This method provides a strategy for developing businesses and
products in a ‘learn-by-doing’ manner (Ries 2011; Blank 2013). It assumes that
traditional ways of creating a business or product through developing a business plan
and then building a product or service before releasing it —do not work for new start-
up organisations. These organisations are not able to write a detailed plan, according
to creators of the method, because they are still looking for a business model and
cannot yet know who their customers will be. There are too many uncertainties to
meticulously plan. Moreover, they usually do not have the financial resources or
time to develop a detailed plan before creating the product and getting customers.
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They have to move quickly and establish early on whether their idea fulfils a need or
not. If an idea is able to quickly gain ‘traction’, i.e. interest from customers, then the
organisation has to ‘persevere’ in pursuing the idea; if not then it has to ‘pivot” and
adjust its idea. The method therefore promotes experimentation through an iterative
and incremental method of validated learning consisting of short cycles of building,
testing, measuring and refining a ‘minimal viable product’ (MVP).

One consequence of this /ean mind-set for the organisation of Datashare was
that, in their day-to-day activities, the different divisions of Datashare worked sepa-
rately on different parts of the products and on different short-term goals. The
Technological Development (TD) team was focused on finishing and launching
Platform and later on testing and fine-tuning it based on feedback from users and
business partners. The business development (BD) team was concerned with getting
companies and organisations to publish on Platform as well as with building rela-
tionships with potential business partners for collaborating on further developing
Own. The Lab was a division set up to test products and explore the needs of users.
Marketing and Communication (MC) was responsible for the communication about
the products to users and business partners as well as finding a way to connect
Datashare with the public debate on privacy and data-security.

To Datashare, this way of working accommodated the uncertainty regarding the
relationship between Own and Platform as well as the ways in which these two
products would be integrated both technically and in terms of governance structure.
At the time we proposed our workshop, Platform was on the verge of being a
‘MVP’, having a clear concept and ready to be launched. With respect to Own,
however, Datashare was still mostly in, what one member of the management team
called: ‘service design’, or the hypothesis testing phase. At this stage, data control
was more a matter of branding, business-development and generating ‘proof of con-
cept’ than something that could actually be built. As John put it, they were still
looking for “evidence for something that did not exist yet”.

Given this context, the workshop we proposed, explicating the technical archi-
tectures and governance models of Own, was, according to John, “out of scope”.
Moreover, as both team leaders feared, trying to integrate all aspects of the project
would merely produce confusion both for team members as well as for other stake-
holders. This was further illustrated when we addressed questions of technical
architecture with Jarell, head of the Lab and responsible for prototyping Own. At the
time, Jarell was in the process of collecting ‘evidence’, or ‘proof of concept’ that
data-sharing services offering some control over data to users would appeal to
potential future users. When one of us enquired about the technical measures needed
to guarantee ‘trust’, ‘data-ownership’ and ‘privacy’, Jarell frowned and admitted he
had no idea. This led to some confusion for Jarell. In the absence of clear solutions
regarding these issues, Jarell now worried that Datashare was only selling a promise
without living up to it. To John and Chris, this instance proved why Datashare is not
served well by open deliberations about the many different components of the proj-
ect. As John told us:

In the context of Datashare’s day-to-day practices, team members need to work on the goals
that have been clearly defined, in short iterations. In this setting, it is our job to protect them
from unnecessary confusion and abstract questions.
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The example illustrates the aim of the team leaders to carefully manage the flow
of information through the organisation. They did want the staff to think about the
larger visions, but only at particularly designated and carefully managed occasions,
such as team days. Questions that would lead team members working on particular
parts of the problem away from their immediate goals would endanger the innova-
tion process of Datashare. Our workshops with a focus on technicalities, while con-
necting different aspects of the project, were considered to be too early, too
‘upstream’, and distracting from the process.

13.4 A Different Approach to Resolving the Tension

The reluctance of the team leaders to open up the innovation process did not mean
that they were not responsive to a wide range of voices. Rather, they took a different
approach to dealing with the perceived tension between the different stakeholder
needs and values, focusing in particular on discursive strategies. In this section, we
explore some of these strategies.

The lean startup method provided a basis for Datashare’s approach to negotiat-
ing the perceived tension between the call for more data sharing and calls for data
control. The method is not only about breaking up tasks according to short-term
goals, but also about being responsive to stakeholders’ needs: through continuously
consulting with potential ‘customers’, a lean-start-up organisation aims to develop
products or services in a way that is responsive to customer needs (Ries 2011). An
early internal strategy document about the development of Own provided an exam-
ple of what this entailed. The document described a stepped process, in which
Datashare would first, in collaboration with business partners, develop a set of prod-
uct and service ideas, called ‘propositions’. Through interviews with potential users
of these products and services they would then validate their assumptions about the
problem or need that the proposition would address. If the latter step demonstrated
that a proposition could potentially be successful, they would develop a prototype
of this proposition in collaboration with business partners in the next step. The pro-
totype would then be ‘tested” with the existing users of Platform and the response
measured. The final step in this sequence was to improve the propositions on the
basis of the interpretation of the measurement data and the lessons learned.

So rather than directly deliberating with a wide range of stakeholders in order to
plan the development of a data-sharing network or platform that enabled residents
to have control over their data, Datashare adopted an incremental approach to test
and refine ‘hypotheses’ through mediated interactions with stakeholders. These
mediated interactions kept the external stakeholders separated, while the members
of Datashare would act as translators. As part of this process, the team leaders con-
sidered it their task to carefully manage and “cultivate” the information, as John
described it, that flows through the organisation. Moreover, they saw translating and
negotiating between all the different stakeholders as part of their core activities. In
the following we describe how these translating practices on the one hand meant

l.asveld @tudelft.nl



242 M. Noorman et al.

gathering information about perspectives and testing assumptions and hypotheses
about the needs of various stakeholders; and on the other hand translating and
adjusting concepts, visions and products to perspectives of different stakeholders.

13.4.1 Gather Information and Testing Assumptions

The way that Datashare approached residents provides an illustration of how the
team members would gather information and test their assumptions about the needs
and interests of particular stakeholders. Although Datashare’s team did not directly
engage ‘residents’ or potential users and non-users in deliberations, one of their
aims was to explicate the ‘latent’ need for data control via multiple translation steps.
In their bi-weekly team meetings, for example, individual team members would
often reflect on what they, their neighbour, or a family member might think about
the particular way that Datashare framed privacy in its designs. In these reflections,
they explicitly framed themselves as ‘average potential users’ of the system. The
Lab team, as part of their ‘lean’ way of working, took a more explicit approach to
substantiate and refine their assumptions about people’s needs regarding data shar-
ing and their views on privacy. John explained to one of us that he believed that if
you ask people directly whether they are concerned about their data they will say
no, but if you ask them in the context of a concrete example you may get a different
answer. That, according to him, was what they were doing in the Lab. In order to
validate and refine their assumptions about people’s needs regarding data sharing
and their views on privacy, they would develop and test propositions with small
focus groups and respondents recruited by an agency. Or as described in the previ-
ous section, they would use mock-ups of interfaces to gauge how people would
respond to particular representations of Datashare’s ideas. The team members
framed this type of work in terms of ‘translation’ with the Lab providing the context
in which users’ preferences could be made explicit.

The insights about the needs of the user stakeholder group were further aug-
mented through consultation of professionals and experts. During one of the team
days an external company presented the result of a trend analysis, performed at the
request of Datashare, of online sentiments and public opinions about personal data
and privacy. The analysis was based on automated text analysis of blogs and news
sites. It was intended to sketch the various ways that people thought about privacy.
On the same team day, the authors were asked to give a presentation on what was
happening in the field of privacy. Datashare also consulted other professionals about
the perspectives of individuals in neighbourhoods. For instance, they talked on sev-
eral occasions with the social innovation team, employed by the energy network
operator. This team went into neighbourhoods to talk with people about what con-
cerned them. Datashare also provided funding to a small agency that developed
creative solutions for informal care in neighbourhoods. By remaining in contact
with them and occasionally accompanying them on one of their visits to neighbour-
hoods John hoped to learn about the needs in such neighbourhoods. Conversations
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with the various experts, professionals and academics were intended to help trans-
late the needs of residents and the general public to the team members, and in par-
ticular team leaders and members of the business development team, who in turn
would selectively use this information to further develop their propositions.

Some stakeholders were more directly involved as conversation partners in the
development process. For example, an explicit goal of the BD team in their conver-
sations with potential clients and business partners was to learn about their needs
and expectations concerning privacy and data sharing. Moreover, Datashare was
planning to develop a more collaborative relationship with a few chosen business
partners. These particular partners were selected based on their interest in address-
ing privacy issues and data protection concerns, as well as their willingness to take
part in more experimental development projects. The aim was to have the partners
provide concrete examples of the kind of problems Own was to solve and to co-
create a proposition based on the Own concept in the Lab. These business partners,
thus, had a more direct influence on the decision-making process, being only medi-
ated by the Lab and the BD team.

Through the mediated interactions with stakeholders Datashare intended to
gather information about stakeholders’ needs, interests and values without con-
fronting them with the tension between the different perspectives on data sharing.
Using mock-ups and prototypes as well as face-to-face conversations, they aimed to
elicit and elaborate the different perspectives to inform the further development of
Datashare’s products and services.

13.4.2 Adjusting Concepts, Visions and Products

To negotiate the tensions between the different perspectives, Datashare team mem-
bers would use the information gathered to continuously mould multiple proposi-
tions and visions. Illustrative of this moulding is that in the period described, the
team continuously changed the terms used to refer to Own. At first they would
emphasise privacy, but later they would shift the focus to trust, then to control and
personal autonomy, to then emphasise privacy again. These terms mattered with
regard to how different stakeholders perceived Own, as we mentioned above, but
also in relation to the technological and governance design of Own. A recurring
discussion, for example, was whether personal data would be stored in the business
partners’ databases, in residents’ homes or elsewhere. If Own would offer a privacy
solution than the first option was conceivable, but if it were to offer residents a high-
level of control than the second would be preferable. At the time, Datashare did not
commit to one option, but explored, adjusted and refined multiple possibilities
through the use of stories, propositions, mock-ups and prototypes.

Datashare, thus, did not have a singular vision, but juggled multiple visions as
part of its translation activities. It would present different stories to different stake-
holders regarding their product, emphasising different parts of their products to
these different stakeholders. All the while, these stories were constantly tweaked
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and changed according to the context. To their business partners, Datashare offered
the prospect of better, more intimate contact with residents, who act as customers,
consumers and generators of data simultaneously. When Datashare brought up the
topic of data control in this context, it did so in a way that responded to the specific
legal and commercial needs of these parties: telling them they would offer privacy
as a service; to unburden them from the complex legal requirements vis-a-vis pri-
vacy and data control as imposed by European legislation. At the same time,
Datashare’s story to privacy activists was about designing privacy, autonomy and
data control into their products; showing them Datashare was aware of the political,
social and ethical issues around data sharing, gathering and profiling. In this way,
Datashare profiled itself as the alternative to other commercial data-sharing plat-
forms. In its ambition to gain a monopoly position in this area, its social vision was
that of protecting the public from ‘data-hungry, immoral’ data-sharing monopolies
such as Google or Facebook. In the story they developed for residents, Datashare
aimed to offer more insight and understanding of what happens in their neighbour-
hood. It proposed trusted services that would allow them more easy access to neigh-
bourhood services and products and more intimate and responsive connections with
neighbours, service providers, municipalities and health professionals. As part of
these multiple stories, the Datashare team leaders drew on multiple conceptions of
residents’ attitudes towards sharing their data, as either privacy-prone, as disinter-
ested in privacy-issues or as in need of Datashare’s intervention as forerunner in a
movement focused on education and raising awareness about privacy.

As such, a central strategy employed for dealing with the tensions intrinsic to the
conceptualisation of Datashare, was to keep different stakeholder groups and differ-
ent stories about Datashare, carefully separated from each other. This upholding of
ambiguity is a common approach in innovation contexts with multiple different
stakeholder values (Stark 2011). As Barta and Neff (2016) put it: “when multiple
values are in play simultaneously [...] then the work of innovators is to recognise
how to keep these multiple values ambiguous in order to appeal to different kinds of
people” (2016, p. 520). Rather than constructing one unifying story applicable to all
settings, team leaders instead allowed for ambiguity and carefully managing the
information flows that went back and forth between the different groups.

Resolving the tension between the different stakeholders was, thus mostly a dis-
cursive strategy, at the time, as part of an incremental process of translation, vision
development, testing and adjusting. Team members took on a mediator role to trans-
late the different perspectives and negotiate a solution in the form of a business
concept/service design to be later elaborated in a technological application, which
had yet to take place.

13.5 Discussion

In this paper we explored the feasibility of the ideals of RI in a small-scale corporate
context by looking at the ways in which Datashare managed the tensions between
different stakeholder interests and perspectives. In particular, we focused on the
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ways in which Datashare mitigated the central tension of its project between its
ambitions to provide ‘data control’ on the one hand and, on the other, its develop-
ment of services that invite people to share more data with third parties. Each side
of this tension represents a different stakeholder group with different ideas regard-
ing the question how ‘data control’, ‘trust’, ‘user-autonomy’, ‘privacy’, etc. should
be organised both technically and socially in our information society.

We argued that the applicability of RI methods proved problematic in the specific
context of Datashare. For a start-up organisation there are many uncertainties about
the feasibility and demand for the products or services it is developing. These uncer-
tainties pose a challenge for stakeholder engagement. Moreover time and financial
constraints require start-up organisations to quickly make progress and show results
even when the long-term bigger picture is not clear. An RI approach, facilitating the
exposure of tensions, conflicts and aiming to establish a common vision regarding
the outcomes of the innovation process, does not account for these constraints. The
question then is whether practice should be lifted to theory, i.e. whether Datashare
should be urged to change its mode of innovating, or whether RI should adapt its
theory to make it more practicable and realistic. We propose a combination of both.

RI researchers, we suggest, have a lot to learn from Datashare’s approaches to
stakeholder involvement. Datashare’s team leaders had ‘reasonable reasons’ to
reject our Rl-informed workshop intervention and showed us different ways of
involving stakeholder perspectives that they felt were more sustaining of the overall
project in the long-run. Their careful negotiation of stakeholder perspectives and
iterative and parallel development trajectories suggest an alternative to ideal-type RI
approaches. This alternative approach is more fitting for a flexible and uncertain
setting where antagonistic public debates, multiple opposing stakeholder groups
and complex digital infrastructures seek to strike a balance in ways that cannot be
predicted beforehand.

Yet, Datashare’s strategies for dealing with stakeholder tensions also have fea-
tures that sit uneasy with RI’s goal of securing sustainable commitment to innova-
tions by multiple stakeholders; and RI’s premise that the success of this depends on
the extent to which this involvement is genuinely inclusive. According to RI, careful
nurturing of inclusive commitment generates the robustness necessary for dealing
with strong antagonisms that can reasonably be expected to challenge sociotechni-
cal systems in the future. This brings to light two issues for the RI-research agenda.

13.5.1 RI Without Strong Stakeholder Commitment

Datashare’s strategy of ‘controlled ambiguity’ is successful at balancing multiple
perspectives and engages both market players and privacy activists. The advantage
for Datashare of this approach is that, for its continuation, it was not dependent on
the continuous commitment of stakeholders to progress. In the absence of a unify-
ing vision, Datashare as well as stakeholders have an opt-out possibility without the
whole project collapsing. In addition, its flexible, lean way of innovation prevented
Datashare from being tied to a pre-defined plan and enabled the team to more easily
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divert from particular trajectories than if it had committed to a more specific goal or
vision agreed upon by various stakeholders. The advantage for Datashare was that
this enabled the organisation to demonstrate its potential to shareholders on a regu-
lar basis.

However, from an RI perspective this flexibility and ambiguity leave open the
question of the sustainability of the moral orientation of the organisation. By not
committing to a single vision and maintaining multiple representations of its vision
i.e. by not making any promises Datashare has little accountability towards their
stakeholders, other than their shareholders. This begs the question what happens if
the tension cannot be resolved or if the team changes? Will the market players in the
end determine the conditions for data-sharing or is it up to the privacy activists to
define its trajectory? Both options have different consequences that will need to be
decided upon: if Own were to live up to the radical visions of data control held by
some of these activists it would have to rely on decentralised infrastructures of stor-
age and control, demanding a lot of technical expertise both from residents and
third-parties. If Own, on the other hand, were to live up to the commercial vision of
data control held by businesses, its most important feature would be to merely cre-
ate a ‘sense of trust’, without limiting data-sharing and repurposing. Due to this lack
of stakeholder commitment and a shared unifying vision, the extent to which
Datashare’s products and services will be responsive to these questions primarily
depends on the responsiveness and the ethics of the team. Whatever the team decides
can only be challenged or averted by leaving the system, even if this poses financial
or social disadvantages to resident-users. From an RI-perspective, this would be a
less-democratic way of managing the relationship between users and sociotechnical
systems. The challenge for the RI-research agenda is, thus, to cope with innovative
contexts in which not all stakeholders are strongly committed: what tools and meth-
ods can enable companies to innovate responsibly in a sustainable way in the
absence of this strong stakeholder commitment?

13.5.2 Balancing Inclusion

Datashare’s strategy of mediating and translating stakeholder visions to each other,
in a tightly controlled way, gives them several advantages: it protects the fragile
stakeholder relationships by not exposing them to confusing and contradictory per-
spectives and by tuning into the specific needs and contexts of each of the stake-
holders. From an RI perspective, however, the flipside of this approach is that not all
stakeholders are granted an equally strong voice in the innovation process and that
it narrows the scope for exploring ways of deliberating with stakeholders. The
approach favours business partners with aligned interests as conversation and col-
laboration partners in the development of the business concept. They are enlisted to
help frame the problem and its possible solutions, and to validate whether an idea
solves a particular problem.
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Residents or users, as we saw, play a different role: as part of the differing stories
told to different stakeholders, they are objectified and made to represent different
values. Where their opinion is solicited, it is done in a rather restricted way: they are
allowed to pick one of a limited number of options, but not to contribute to the fram-
ing of the problem. This restricts their capacity to participate in deliberations as
subjects capable of voicing their own concerns and setting their own terms for the
discussion outside of pre-established interests. Datashare’s team members, a few
professional academics and critical activists are brought in as mediators for poten-
tial users, but there are few channels through which these stakeholders can speak for
themselves about the definition of problems and their solutions. Moreover, their
mediators are used as informants, but not as co-decision makers and there is mini-
mal critical reflection on the representativeness of these mediators. As a result, pow-
erful stakeholders have more weight in the decision-making process: only those
with financial resources or exit threats, are really listened to.

As the literature on RI has stressed, the risk of excluding certain stakeholders
from the decision-making process is that eventual products or services may not
match well with the needs of more vulnerable groups. Another challenge for the RI
research agenda is, therefore, to develop ways of making multiple voices, especially
of weaker stakeholders, part of the decision-making processes, while enabling inno-
vators to perform their balancing act between stakeholders. For instance, one avenue
to explore is the role and position of mediators or translators in the decision-making
process.

To conclude, while acknowledging the good reasons for not committing to the
ideal-type setting of RI in the organisation of Datashare’s innovation process, we
observe a need to explore additional and alternative ways for addressing these issues
of stakeholder commitment and inclusion. If only for the reason that granting data
control to user-residents is a worthwhile goal from RI’s perspective, and that it
would be a shame if this project failed because of a lack of sustainable commitment
or fall-out.
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