


Assessment of Responsible Innovation

Responsible innovation encourages innovators to work together with
stakeholders during the research and innovation process, to better align the
outcomes of innovation with the values, needs and expectations of society.
Assessing the benefits and costs of responsible innovation is crucial for
furthering the responsible conduct of science, technology and innovation.
However, until now there has only been limited academic work on respon-
sible innovation assessment. This book fills this lacuna.

Assessment of Responsible Innovation: Methods and Practices presents
tools for measuring, monitoring and reporting upon the responsible
innovation process and the social, environmental, scientific and economic
impacts of innovations. These tools help innovators to mitigate risk and to
strengthen their strategic planning. This book aligns assessment tools and
practices with the United Nations sustainable development goals (SDGs).
The prospects as well as the limitations of various responsible innovation
assessment approaches and tools are discussed, as well as their applicability
in various industry contexts.

The book brings together leading scholars in the field to present the
most comprehensive review of responsible innovation tools. It articulates
the importance of assessment and value creation, the different metrics and
monitoring systems that can be deployed and the reporting mechanisms,
including the importance of effective communication.

Emad Yaghmaei is Senior Researcher at the Faculty of Technology, Policy
and Management at Delft University of Technology, the Netherlands.

Ibo van de Poel is Antoni van Leeuwenhoek Professor in Ethics and
Technology and Head of the Department of Values, Technology and
Innovation at Delft University of Technology, the Netherlands.



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com/

Assessment of Responsible

Innovation
Methods and Practices

Edited by
Emad Yaghmaei and Ibo van de Poel

=

£ Routledge
>4 Taylor &Francis Group
LONDON AND NEW YORK



First published 2021
by Routledge
2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

and by Routledge
52 Vanderbilt Avenue, New York, NY 10017

Routledge is an imprint of the Taylor & Francis Group, an informa business

© 2021 selection and editorial matter, Emad Yaghmaei and Ibo van de Poel;
individual chapters, the contributors

The right of Emad Yaghmaei and Ibo van de Poel to be identified as the
authors of the editorial material, and of the authors for their individual
chapters, has been asserted in accordance with sections 77 and 78

of the Copyright, Designs and Patents Act 1988.

The Open Access version of this book, available at www.taylorfrancis.com,
has been made available under a Creative Commons
Attribution-Non Commercial-No Derivatives 4.0 license.

Trademark notice: Product or corporate names may be trademarks or registered trademarks,
and are used only for identification and explanation without intent to infringe.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record has been requested for this book

ISBN: 978-0-367-27975-2 (hbk)
ISBN: 978-0-429-29899-8 (ebk)

Typeset in Sabon
by Newgen Publishing UK


http://www.taylorfrancis.com

Contents

List of figures

List of tables

List of abbreviations

Notes on the editors and contributors
Acknowledgments

Disclaimer

Introduction
EMAD YAGHMAEI AND IBO VAN DE POEL

PART I
Reflections on Responsible Innovation

1 Scientific and democratic relevance of RRI: dimensions
and relations
ROBERT GIANNI

2 Locomotive breath? Post festum reflections on the EC
Expert Group on Policy Indicators for Responsible
Research and Innovation
ROGER STRAND AND JACK SPAAPEN

PART I
RRI in companies

3 Strategic responsible innovation management (StRIM):
a new approach to responsible corporate innovation
through strategic CSR
AGATA GURZAWSKA

viil

xii
X1v
XXV
XXVi

11

42

61

63



vi

Contents

4 On the challenges and drivers of implementing

responsible innovation in foodpreneurial SMEs
CRISTINA COVELLO AND KONSTANTINOS IATRIDIS

Supporting RRI uptake in industry: a qualitative and
multi-criteria approach to analysing the costs and
benefits of implementation

ANDREA PORCARI, DANIELA PIMPONI, ELISABETTA BORSELLA,

PIM KLAASSEN, MARIA JOAO MAIA, AND ELVIO MANTOVANI

Do voluntary standards support responsible innovation
implementation and reporting in industry? The case of

the European food sector
EDURNE A. INIGO, JILDE GARST, VINCENT BLOK, AND
KONSTANTINA M. PENTARAKI

PART III
Responsible innovation assessment

7 Monitoring Responsible Research and Innovation

in the European research area: the MoRRI project
INGEBORG MEIJER AND WOUTER VAN DE KLIPPE

Best practice I: The B Impact Assessment
JOEY VAN DEN BRINK

The COMPASS self-check tool: enhancing
organizational learning for responsible innovation
through self-assessment

ADELE THARANI, KATHARINA JARMAI, NORMA SCHONHERR
AND PATRICIA URBAN

Best practice II: Societal Readiness Thinking Tool by
NewHoRRIzon

TUNG TUNG CHAN AND INGEBORG MEIJER

Reflexive monitoring in action as a methodology
for learning and enacting Responsible Research
and Innovation

PIM KLAASSEN, LISA VERWOERD, FRANK KUPPER

AND BARBARA REGEER

98

117

145

169

171

196

198

218

222



10

11

12

13

14

Contents

Best practice III: Data-driven materiality analysis
DONATO CALACE AND ADRIANA FARENGA

A future-oriented evaluation and development
model for Responsible Research and Innovation
MIKA NIEMINEN AND VEIKKO IKONEN

Best practice IV: PRISMA KPI analysis tool
STEVEN FLIPSE

Assessing Responsible Research and Innovation (RRI)
systems in the digital age
CLAUDIA WERKER

Best practice V: Managing social impacts and ethical
issues of research and innovation: the CEN/WS 105
guidelines to innovate responsibly

ANDREA PORCARI AND ELENA MOCCHIO

RRI intensity: a proposed method of assessing the
requirement for responsible innovation in ICT projects
MARTIN DE HEAVER, MARINA JIROTKA, MARGHERITA NULLI,
BERND CARSTEN STAHL AND CAROLYN TEN HOLTER

Best practice VI: Benchmarking for a better
world: assessing corporate performance on the SDGs
LISANNE URLINGS

The responsible side of innovation: towards the
measurement of a new construct
ROBERT VERBURG, LAURENS ROOK AND UDO PESCH

Best practice VII: Enabling the private sector to
manage its impact on the SDGs
CHARLOTTE PORTIER

RRI measurement and assessment: some pitfalls

and a proposed way forward
IBO VAN DE POEL

Index

vil

244

248

272

275

293

297

316

319

337

339

361



Figures

3.1
3.2
3.3
3.4

3.5
5.1

5.2
6.1
7.1

7.2
7.3

7.4
8.1
8.2
8.3
8.4
9.1

9.2
10.1

11.1

A system approach to innovation management

Seven-step model of corporate social strategy

Conceptual relationship between corporate social
responsibility (CSR) and innovation

Bi-directional relation between corporate social
responsibility (CSR) and innovation

Strategic responsible innovation management (StRIM) scheme
A conceptual model for Responsible Research and
Innovation (RRI) implementation connecting the
background variables, strategic level, operational level and
final outcomes

Responsible Research and Innovation (RRI) implementation
phases and relative steps for impact evaluation (a cyclic
approach)

The coding tree used for data analysis

Existing and potential interlinkages/overlaps between
Responsible Research and Innovation (RRI) (sub-)categories
Dendrogram of country clustering

Responsible Research and Innovation (RRI) characteristics
of four clusters of EU Member States

Societal, democratic, economic and scientific benefits of
Responsible Research and Innovation (RRI)

Organizational learning in company management and the
innovation process

Advanced draft of tool architecture

Structure and contents of the COMPASS self-check tool
Question examples from the COMPASS self-check tool

The iterative conceptualization of Responsible Research
and Innovation (RRI)

Schematic overview of the Natuurpact research project
Future-oriented Responsible Research and Innovation (RRI)
evaluation

A scheme for assessing innovation systems

67
69

71

75
84

124

128

155

181
184

185
190
201
207
210
212

226
234

257
278



List of figures ix

11.2 A scheme for assessing Responsible Research and

Innovation (RRI) systems 281
11.3 A scheme for assessing Responsible Research and

Innovation (RRI) systems in the digital age 286
14.1 Actor roles in Responsible Research and Innovation (RRI)

assessment 341
ILI  Societal Readiness Thinking Tool 219
ILII NewHoRRIzon social labs 220

IV.I Key performance indicator (KPI) performance of three
projects. The six KPIs are shown on the left side of the
graphs and the overall score on the right 272
IV.II (Left) Key performance indicator (KPI) scores for a project,
at a given moment in time, as assessed by all users within
that project team. (Right) Comparison of a project with
‘MonitoringAllProjects’, with one specific KPI selected
(marketing and sales), showing different scores for various
criteria within that one KPI 273
V.I  European Committee for Standardisation (CEN) Workshop
(CEN/WS) 105: methodological steps for the design of the
Responsible Research and Innovation (RRI) roadmap 294
VLI World Benchmarking Alliance (WBA) seven systems
transformations 317



Tables

2.1
2.2
4.1
4.2
51

5.2

5.3

5.4

5.5

5.6

6.1

6.2

7.1

7.2
7.3

8.1
9.1

The indicator framework of the Expert Group report
Overall framework

Profile of respondents

Interview questions

Primary sources for the study: the PRISMA project’s most
significant activities and a literature review

Reflection and anticipation actions for integrating analysis of
ethical, legal and social impacts (ELSI) throughout all stages
of product development

Inclusiveness actions for stakeholder engagement that inform
all phases of product development

Responsiveness actions to integrate monitoring, learning and
adaptive mechanisms that address public and social values
and normative principles in product development

Questions and sub-questions (criteria) proposed for a
company’s self-assessment of the impacts (benefits, barriers,
costs) of Responsible Research and Innovation (RRI) actions
Example of a self-assessment matrix for the overall impact of
possible Responsible Research and Innovation (RRI) actions,
based on specific criteria for product development

Main features of sample companies

Benefits and shortcomings of front-of-pack (FoP) labelling
practices as raised by the literature and the sample companies
in the food industry

Indicators capturing aspects of Responsible Research and
Innovation (RRI)

Overview of primary data collection methods

Responsible Research and Innovation (RRI) keys and core
indicators

Early draft of tool architecture

Criteria, sub-criteria and inviting questions for the
Responsible Research and Innovation (RRI) process
dimension of reflection and anticipation

49
55
102
103

119

130

132

134

137

139

155

159

180
181

182
206

228



List of tables xi

9.2 Three ideal-typical conceptualizations of evaluation

approaches 232
9.3 Overview of five value types manifest at different
government levels, with illustrative quotes 237
12.1 Technology readiness level 306
12.2  Innovation potential 308
12.3 Finding the Responsible Research and Innovation intensity
level 309

12.4 Conversion table for Responsible Research and Innovation

intensity level (RIL) to Responsible Research and

Innovation (RRI) maturity 310
13.1 Descriptive statistics and correlations of 12 preliminary items 328
13.2  Descriptive statistics and correlations of the final

measurement instrument 330
14.1 Overview of some Responsible Research and Innovation

(RRI) assessment methods proposed in the literature 346
14.2 Rationales for Responsible Research and Innovation (RRI)

assessment 357

V.I  European Committee for Standardisation (CEN) Workshop
(CEN/WS) 105: methodological steps for the design of the
Responsible Research and Innovation (RRI) roadmap 295



Abbreviations

AREA
BOP
CEN
CEN/WS
CFP
CPS
CSE
CSI
CSp
CSR
CWA
DG RTD
EC
EFA
ELSI
EPSRC
ERA
ESG
EU
FAIR
FoP
FSC
GE
GMOs
GRI
IoT

1P

IRB
KMO
KPIs
LCA
LoE
MARIE

anticipate, reflect, engage, act

bottom of the pyramid

European Committee for Standardisation
European Committee for Standardisation (CEN) Workshop
corporate financial performance
Cyber-Physical-Systems

creative self-efficacy

corporate social innovation

corporate social performance

corporate social responsibility

CEN Workshop Agreement

Directorate-General for Research and Innovation
European Commission

exploratory factor analysis

ethical, legal and social impacts

Engineering and Physical Sciences Research Council
European research area

environmental social and corporate governance
European Union

findable, accessible, interoperable and reusable
front-of-pack

Forest Stewardship Council

gender equality

genetically modified organisms

Global Reporting Initiative

internet of things

innovation potential

Internal Review Board

Kaiser—-Meyer—Olkin

key performance indicators

life cycle assessment

line of evidence

MAinstreaming Responsible Innovation in European S3



MCDA
MDGs
MoRRI

MSA
MUSE
NGO
NLP

OA
OCEANIS

OECD
OPDCA
PDCA
PE
R&D
R&I
RFO

RI

RIL
RMA
RPO
RRI
SATORI

SDGs
SEC
SEP
SLSE
SMART
SMEs
SRD
SRTT
StRIM

List of abbreviations  xiii

multi-criteria decision analysis

millennium development goals

Monitoring the Evolution and Benefits of Responsible
Research and Innovation

multi-stakeholder agreement

meaningful, useful, sensible and effective
non-governmental organization

Natural Language Processing

open access

Open Community for Ethics in Autonomous and Intelligent
Systems

Organisation for Economic Co-operation and Development
observe—plan—do—check-adjust
plan—do—check-act/adjust

public engagement

research and development

research and innovation

research-funding organization

responsible innovation

Responsible Research and Innovation intensity level
reflexive monitoring in action

research-performing organization

Responsible Research and Innovation

Stakeholders Acting Together on the Ethical Impact
Assessment of Research and Innovation

sustainable development goals

Securities and Exchange Commission

Standard Evaluation Protocol

science, literacy and science education

specific, measurable, attainable, relevant and timely
small and medium-sized enterprises

socially responsible design

Societal Readiness Thinking Tool

strategic responsible innovation management

SUPER MoRRI Scientific Understanding and Provision of an Enhanced

SwafS
SWOT
TRL
UN
UNDP
WBA
WFE

and Robust Monitoring system for RRI

Science with and for Society

strengths, weaknesses, opportunities and threats
technology readiness level

United Nations

United Nations Development Project

World Benchmarking Alliance

World Federation of Exchanges



Notes on the editors and contributors

Editors

Emad Yaghmaei is Senior Researcher at the Faculty of Technology, Policy
and Management at Delft University of Technology, the Netherlands. His
research interests cover governance of organizations and processes with
focus on their ethical, social and governmental impacts. He is especially
interested in designing and developing necessary policies and methods
for implementation and evaluation of Responsible Innovation within
an industrial context. His publications lie in the intersection of science,
innovation, technology and society. His current work takes the outset in
Responsible Research and Innovation (RRI) and its institutionalization
within stakeholders across innovation ecosystems.

Ibo van de Poel is Antoni van Leeuwenhoek Professor in Ethics and
Technology and head of the Department of Values, Technology and
Innovation at the Faculty Technology, Policy and Management at Delft
University of Technology in the Netherlands. He has published on engin-
eering ethics, the moral acceptability of technological risks, design for
values, responsible innovation, moral responsibility in research networks,
ethics of newly emerging technologies and the idea of new technology as
social experiment. He has recently received a European Research Council
advanced grant on design for changing values: a theory of value change
in sociotechnical systems.

Contributors

Vincent Blok is Associate Professor at the Philosophy Group at Wageningen
University, the Netherlands. In 2005 he received his PhD in Philosophy
at Leiden University with a specialization in Philosophy of Technology.
Together with a research group of four postdocs and six PhD students,
Blok is involved in several (European) research projects at the crossroads
of business ethics, philosophy of technology and responsible innovation.
His books include Ernst Jiinger’s Philosophy of Technology: Heidegger



Notes on the editors and contributors xv

and the Poetics of the Anthropocene (Routledge, 2017) and Heidegger’s
Concept of Philosophical Method: Innovating Philosophy in the Age
of Global Warming (Routledge, 2020). Blok’s work has appeared in,
amongst others, the Business Ethics Quarterly, Business & Society,
Journal of Responsible Innovation and Public Understanding of Science.
For more information about his current research and teaching, see www.
vincentblok.nl

Elisabetta Borsella is Senior Analyst at Airi, the Italian Association for
Industrial Research. She holds a degree in Physics cum Laude. She
has expertise in laser interaction with matter and nanotechnologies.
She had scientific responsibility for ENEA (Italian National Agency
for New Technologies, Energy and Environment) on national and EU
projects on nanotechnologies (until 2013). She was the coordinator of
European Commission (EC) projects on nanotechnologies: NanoMat,
IST-SINERGIA and BONSAI Elisabetta has also published over 130
refereed journal articles, participated in international conferences and
organized workshops in the field of nanomaterials. Since 2013 she has
been involved in a number of Horizon 2020 (H2020) projects in the the-
matic areas of Responsible Research and Innovation (RRI), including
Responsible Industry, PRISMA and caLIBR Ate.

Joey van den Brink is Certification Manager at the non-profit organization
B Lab Europe, the driving force behind the B Corp movement in Europe.
Joey has been a scholar at Wageningen University and Research where
he studied Environmental Economics with a focus on macroeconomic
models, game theory and sustainable entrepreneurship. Through his pro-
fessional career, Joey seeks to develop frameworks in which business as a
force for good can thrive.

Donato Calace is the Director of Accounts and Innovation at Datamaran.
He leads global innovation projects for the firm as well as the sales and
account strategy. He leads on the engagement and cooperation with
the academic world. In June 2016, Donato was awarded a PhD in the
international program “The Economics and Management of Natural
Resourcesg developed by the LUM Jean Monnet University (Italy),
Megatrend University, Belgrade (Serbia), China Three Gorges University
(CTGU - China), Louisiana Tech University (USA) and St Petersburg
State Forest Technical University (SPbSFTU — Russia). Recently, he wrote
the definition of materiality for the Encyclopedia of the United Nations
Sustainable Development Goals (Springer).

Tung Tung Chan is a Researcher at the Centre for Science and Technology
Studies (CWTS) of Leiden University in the Netherlands. Her research
interests include advancing research intelligence applications, analyzing
Responsible Research and Innovation (RRI) in practice and monitoring
the development of open science in Europe. She has published several


http://www.vincentblok.nl
http://www.vincentblok.nl

xvi Notes on the editors and contributors

case studies for the European Commission Open Science Monitor, and
co-created the Societal Readiness Thinking Tool for the NewHoRRIzon
project. Her master thesis on China Scholarship Council (CSC)-funded
PhDs in the Netherlands has informed ScienceGuide, and sparked
discussions on the internationalization of doctoral education in the
Netherlands via national television NOSop3.1In 2018, she graduated from
the Erasmus Mundus Joint Master’s Degree in Research and Innovation
in Higher Education (MARIHE). She obtained her bachelor’s degree in
Communication and Media at Erasmus University Rotterdam.

Cristina Covello is a foodservice consultant with an MBA from the University
of Bath, UK. From furniture to food, she has worked on the creative side
of multiple industries, transitioning from design and product develop-
ment to marketing and strategy. She has a particular interest in the link
between business strategy and responsible business and strongly believes
in the old adage that businesses can “do well by doing good.”

Adriana Farenga is Digital Marketing Executive at Datamaran. Adriana has
a background in Philosophy and History of the Middle Age. She defended
her PhD at University La Sapienza in Rome in 2016, and spent two years
as a specialization student at the Institute of Philosophy of KU Leuven
University, the Netherlands. Adriana is particularly interested in envir-
onmental sustainability and women’s empowerment. She was part of
the Communications team of the Institute for European Environmental
Policy (IEEP), the non-governmental organization Global One and
the National Institute for Health Research (NIHR). Also, since 2009
she has been working as a freelance journalist for the web-magazine
Ambient&Ambienti.

Steven Flipse is Assistant Professor in Communication Design for Innovation
at the Delft University of Technology, the Netherlands. He studies commu-
nication design in support of innovation practice. Steven’s research focuses
on interaction design to spur responsible innovation in practice.

Jilde Garst is a Postdoctoral Researcher in the Accounting, Auditing and
Control department at the Erasmus School of Economics (Rotterdam,
the Netherlands). After obtaining her MSc in Health Food Innovation
Management (Maastricht University, 2011) and working as project man-
ager for health-related non-governmental organizations, she conducted
her PhD at Wageningen University in the area of responsible innovation
and Corporate Social Responsibility. Her research interests are know-
ledge management, social and sustainable innovation, self-regulation and
standards for social value creation and sustainability reporting. Her work
has been published in Business ¢& Society, amongst others.

Robert Gianni is a Political and Social Philosopher currently working at
Maastricht University, the Netherlands. He has been working on the



Notes on the editors and contributors xvil

relation between technology and society with a particular focus on their
regulations and intersections. He has analyzed some of the principles
guiding democratic activities like responsibility and freedom. The current
aim of his research is to critically scrutinize the different registers of jus-
tification of technological innovation and their repercussions for demo-
cratic systems. His overall interest is to understand the challenges faced
by democracy with the emergence of digitalization and to explore the
possibility of extending democratic approaches beyond the sphere of
politics.

Agata Gurzawska is a Senior Research Analyst at Trilateral Research within
the Policy, Ethics and Emerging Technologies (POET) team and a PhD
candidate at the Department of Philosophy of the University of Twente,
the Netherlands. Her areas of expertise and main research interests
encompass: human rights and business, corporate social responsibility
(CSR), strategic CSR, sustainability, ethics of technology, Responsible
Innovation and new technologies in the business context. She has been
engaged in a number of FP7 and Horizon 2020 projects, including
SATORI, Responsible Industry, SHERPA, COPKIT and PREFET. Agata
holds an MA in Law (University of Lodz) and an MA in Human Rights
and Democratisation (European Inter-University Centre for Human
Rights and Democratisation EMA). Driven by curiosity, ethical and
human rights values, Agata wants to support, strengthen and create eco-
nomic opportunities that are profitable for both businesses and society.
She believes tailor-made technological innovations can create economic
benefits and boost companies’ social responsibility and sustainability.

Martin de Heaver is Managing Director of ORBIT (the Observatory for
Responsible Research and Innovation in ICT) and has been commercial-
izing both academic and industrial ICT research for over 20 years.

Carolyn Ten Holter is Communications Officer for the ORBIT project at
the University of Oxford, UK, with a background in law, library science
and marketing. She is undertaking a DPhil in responsible quantum
technologies.

Konstantinos (Kostas) Iatridis is an Assistant Professor of Business and
Society in the School of Management at the University of Bath, UK. He has
worked with FTSE 100-listed companies on a range of corporate responsi-
bility/sustainability consulting projects. Kostas’ research explores the gov-
ernance mechanisms companies use to address contemporary challenges
for sustainable/responsible conduct. His research has been published in
leading academic journals, including Business Ethics Quarterly, Journal of
Business Ethics and Journal of Environmental Management.

Veikko Ikonen works as a Senior Scientist and project manager at VIT
Technical Research Centre of Finland. His research focuses on the



xviii Notes on the editors and contributors

human-driven design of future technologies, applications and services, as
well as ethical issues and the development of a Responsible Research and
Innovation (RRI) approach. Veikko has experience in several EU projects,
where user engagement and ethical issues for the product or application
development had the central role. Veikko was previously a board member
for Corporate Responsibility Network FIBS (Finnish Business Society)
and is a member of the Ethics Committee of the Tampere region. He also
acts as Research Integrity Adviser for VTT.

Edurne A. Inigo is a Postdoctoral Researcher at Wageningen University and
Research, the Netherlands. Her current interests are system transitions
to sustainability, responsible innovation and the circular economy. She
obtained her PhD at Deusto Business School (DBS). She has also been
a Visiting Researcher at Lappeenranta University of Technology. Prior
to this, she studied at University of the Basque Country (LLM), London
Metropolitan University (MA) and the London School of Economics and
Political Science (Exec. Grad. Programme). She has managerial experi-
ence as a consultant and freelance in multiple projects, for the public
and private sector, and has participated in European research projects.
Her work has been published in Industrial Marketing Management,
Technological Forecasting and Social Change and Journal of Cleaner
Production, among others.

Katharina Jarmai is a Project Manager and Research Fellow at the Institute
for Managing Sustainability, Vienna University of Economics and
Business. She has coordinated the H2020-funded COMPASS project
and co-developed the Responsible Innovation self-check tool for small
and medium-sized enterprises (SMEs). She specializes in responsible
innovation, innovation systems and social learning. She has additional
qualifications in the field of moderation, group dynamics and organiza-
tional development.

Marina Jirotka is Professor of Human Centred Computing at the University
of Oxford and co-principal investigator of ORBIT. She undertakes work
focused on deepening societal comprehension of the impacts of tech-
nology and ameliorating negative effects by anticipating outcomes. She
leads the human-centred computing group, an interdisciplinary research
group that aims to understand the ways in which technology affects com-
munication, collaboration and knowledge exchange within scientific,
work and home settings.

Pim Klaassen works as Assistant Professor of Policy, Ethics and
Communication in the Health and Life Sciences at the Athena Institute,
Vrije Universiteit Amsterdam. The focus of his work is on the societal
meaning of science and innovation, and on governance arrangements
and (transdisciplinary) research methodologies conducive to Responsible
Research and Innovation. He also holds a position as Senior Policy



Notes on the editors and contributors xix

Advisor and Coordinator of Safe-by-Design at the Dutch National
Institute for Public Health and the Environment (RIVM).

Wouter van de Klippe is a part-time Junior Researcher. Wouter has a back-
ground in Science and Technology studies. He has a keen interest in
working to ensure that science and technology are developed in ways
that reflect the needs of broader society. He is interested in thinking crit-
ically about the sociopolitical nature of science and technology and is
particularly interested in investigating ways to ensure that science and
technology can work alongside and empower social movements. He
works part-time on the SUPER MoRRI project while spending the rest of
his week volunteering and working at organizations championing social
justice issues.

Frank Kupper is Assistant Professor of Science Communication and Public
Engagement at the Athena Institute, Vrije Universiteit Amsterdam. His
work revolves around the study and design of science-society interactions
and interfaces, with an emphasis on practices of sense and meaning
making, the development of art- and design-based interventions and the
facilitation of reflection, dialogue and change processes.

Maria Joao Maia is a Researcher at the Institute of Technology Assessment
and Systems Analysis (ITAS) at the Karlsruhe Institute of Technology
(KIT), in Germany. Her main areas of research include health technology
assessment, the integration of RRI aspects in industry and the assessment
of emerging technologies in healthcare. Maia has a background in health
sciences and a PhD in Technology Assessment. After the PRISMA project
where she coordinated a work package on the development and organ-
ization of stakeholder dialogues to assist industry to implement RRI
in innovation processes within the framework of their corporate social
responsibility policy, she is currently working on the ethical, legal and
societal implications of intelligent prostheses and orthotics (INOPRO
project); and neurotechnological innovations (FUTUREBODY project)
as a path to steer research and development responsibly. Maia is an
affiliated researcher at CICS.NOVA (Portugal) and a founding member
of the Portuguese Technology Assessment Observatory.

Elvio Mantovani is the Scientific Director of Airi/Nanotec I'T, the Committee
for Nanotechnology and the other Key Enabling Technologies (KETs)
set up by the Italian Association for Industrial Research to promote
nanotechnologies and the other KETs in Italy. He has a doctorate in
Chemistry from the University of Rome “La Sapienza” and is a Member
of the Royal Society of Chemistry (UK). Before joining AIRI he worked
both in academia, as researcher and lecturer, and in industry, at first as
senior researcher and then with senior managerial positions. His present
activities cover research and technology assessment and planning, tech-
nology transfer and international cooperation, with particular attention



xx Notes on the editors and contributors

on responsible growth. In his capacity, Dr Mantovani has been/is involved,
sometimes as coordinator, in all the cooperative EU projects (FP6, FP7,
H2020), in which the Association has been/is involved.

Ingeborg Meijer is a Senior Researcher in research policy and evaluation
with a focus on biomedicine and healthcare research and innovation. Her
main goal is to make sure that society is able to use research. Working
in industry, health research policy and consultancy on European pol-
icies, she realized that in academia there is still a lot to gain at the
science-society interface. Through crossing disciplinary boundaries and
collaboration with policy, funders, charities, patient organizations and
European research and innovation partners, she aims to improve mutual
understanding and sharing of responsibility. Her latest contributions are
in European projects on Responsible Research and Innovation (RRI).
Furthermore she pursues reconciliation between notions of research
quality and impact on society.

Elena Mocchio is Head of Innovation Office. She holds a degree in Foreign
Languages and Modern Literature from the Universita Cattolica of
Milan. She joined UNI in 2000, where she has assumed different posts
to date. At first International Assistant in the Technical Department, in
2004 she became National and CEN/TC Technical Officer in different
sectors, involved in the development of processes and tools for the
technical department. In 2010 she joined the newly created External
Relations, New Business and Innovation Directorate, a new structure for
carrying out strategic lines and finding out new potential markets and
stakeholders. She is in charge of the development of new projects, both at
national and international level, in emerging and innovative fields.

Mika Nieminen is an Adjunct Professor who works as Principal Scientist at
VTT, Technical Research Centre of Finland. His key areas of expertise
are research and innovation organizations, policy and systems. Nieminen
has published extensively, including books, articles, edited volumes and
research reports. He has served as journal editor, conference organizer
and member of various boards. He has also participated in policy and
organization evaluations and development. His current research interests
cover especially systemic innovations and transformations, development
of impact assessment methods and Responsible Research and Innovation
(RRI)-related questions.

Margherita Nulli is Project Officer for the ORBIT project at the University
of Oxford. She previously worked as a researcher at the department of
Experimental Psychology, with a focus on Cognitive Psychology.

Konstantina M. Pentaraki is currently an R&D Specialist at ELBISCO, a
food production company. She holds two master’s degrees related to Food
Science from the Agricultural University of Athens and from Wageningen



Notes on the editors and contributors xxi

University. She has great experience from internships in food produc-
tion companies and from the National Agricultural Research Foundation
in Greece. She is strongly motivated on innovation, sustainability and
human nutrition issues. She was involved in the International Nonthermal
Processing Workshop in November 2015 with a project related to sus-
tainable innovation. She is now working on projects in cooperation with
the Harokopio University and the Agricultural University of Athens
regarding responsible food innovation.

Udo Pesch is Assistant Professor at Delft University of Technology. He is
affiliated to the department of Values, Technology and Innovation of the
faculty of Technology, Policy and Management. His disciplinary interests
include responsible innovation, environmental politics, public policy and
ethics. Recently published work includes articles on energy justice, citi-
zens’ initiatives in sustainable innovation and the role of emotions in par-
ticipatory risk assessment. He has published a wide range of articles and
book chapters, among others in Social Studies of Science (SSS), Science,
Technology & Human Values (STHV), the Journal of Responsible
Innovation (JR1), Science and Engineering Ethics (SEE) and Technological
Forecasting and Social Change (TFSC).

Daniela Pimponi is Technology Analyst at Airi, Italian Association for
Industrial Research. She holds a degree in Aeronautical Engineering and
a PhD in Theoretical and Applied Mechanics. She has a specific back-
ground and research experience as a postdoc in Fluid Dynamics. She
joined Airi in 2017, contributing to EU H2020 projects GoNano, Prisma,
NanoRestArt and Gov4Nano. Her current interests are related to tech-
nology assessment and policy analysis, in particular on circular economy
and RRI.

Ibo van de Poel is Antoni van Leeuwenhoek Professor in Ethics and
Technology and head of the Department of Values, Technology and
Innovation at the Faculty of Technology, Policy and Management at the
Technical University Delft in the Netherlands. He has published on engin-
eering ethics, the moral acceptability of technological risks, design for
values, responsible innovation, moral responsibility in research networks,
ethics of newly emerging technologies and the idea of new technology as
social experiment. He has recently received a European Research Council
advanced grant on design for changing values: a theory of value change
in sociotechnical systems.

Andrea Porcari is Project Manager at Airi, Italian Association for Industrial
Research, a network of companies and public research organizations
aiming to promote industrial research and deployment of emerging and
enabling technologies. He has a degree in Physics at the University of
Milan (1998) and several years of experience in working in the ICT
and semiconductor industry. He joined Airi in 2005, contributing to



xxii  Notes on the editors and contributors

several EU, national and regional cooperative projects aiming to support
and promote nanotechnologies and enabling technologies. His current
interests are related to technology assessment and policy analysis, risk
governance, Responsible Research and Innovation, co-creation processes,
technology transfer and multi-stakeholder dialogues on emerging and
enabling technologies.

Charlotte Portier has a background in international law and human rights
law. As Manager of Sustainable Development at GRI, she focuses her
work on the sustainable development goals and the contribution of the
private sector, as well as the practice of corporate sustainability reporting.
She started her career in Brussels, working for European networks,
defending and advocating for the rights of persons with disabilities and
social service providers. She holds a LLM in International Human Rights
Law from Maastricht University.

Barbara Regeer is Associate Professor at the Athena Institute, Vrije
Universiteit Amsterdam. Her research interests are in emerging innova-
tive strategies for (sustainable) development, with a specific focus on the
facilitation of multi-stakeholder processes, knowledge co-creation, social
change and mutual learning between all actors involved, in areas such as
food systems, agriculture, nature policy, mental health, youth care and
disability mainstreaming.

Laurens Rook is Assistant Professor at the Technology, Policy, and
Management Faculty of Delft University of Technology, the Netherlands.
He received his PhD from the Rotterdam School of Management, and
his bachelor and master’s degrees from the University of Amsterdam, the
Netherlands. His research focuses on creativity, online personalization and
choice behavior, often in the setting of human—computer interaction. He
has published articles in journals such as Omiega, International Journal
of Human-Computer Studies (IJHCS), Creativity Research Journal (CR]),
Journal of Intelligent Information Systems (JIIS), Journal of Environmental
Psychology (JEP), and in conference proceedings of various IEEE and
Association for Computing Machinery (ACM) programs.

Norma Schonherr is a Project Manager and Research Fellow at the Institute
for Managing Sustainability, Vienna University of Economics and Business.
She concentrates on the topics of Corporate Social Responsibility (CSR),
Enterprise and Sustainable Development, as well as Empirical Social
Research. Her expertise is characterized by many years of experience
in evaluation and monitoring, as well as work on EU-funded research
projects, mainly in the field of impact assessment of companies on global
development and the analysis of CSR successes.

Jack Spaapen is an Independent Expert on research and innovation policy,
in particular regarding questions about the societal impact of research.



Notes on the editors and contributors xxiii

He is a retired Senior Policy Advisor at the Royal Netherlands Academy
of Arts and Sciences. He is very active at the national and European level
in projects that focus on the arts, humanities and social sciences. He is
the vice chair of the COST action ENRESSH, a large European project
that works on promoting ASSH research and the evaluation of its impact
on society. He is senior partner of the recently started H2020 project
SHAPE-ID that targets the interdisciplinary integration of ASSH research
into science, technology, engineering and math projects. He (co)chaired
several international projects, for example the FP7 SIAMPI project on
productive interactions between science and society (2009-2012), the
Organisation for Economic Co-operation and Development (OECD) pro-
ject on science advice (2015) and the EU project on Responsible Research
and Innovation, RRI (2014-2015).

Bernd Carsten Stahl is Director of the Centre for Computing and Social

Responsibility at De Montfort University and co-principal investigator
of ORBIT. His interests include philosophical issues arising from the
intersections of business, technology and information. This includes the
ethics of ICT and critical approaches to information systems. He specializes
in advising on the ethical issues arising from emerging technologies.

Roger Strand is a Professor and former Director at the Centre for the Study

of the Sciences and the Humanities, University of Bergen, Norway. His
research focuses on complexity and uncertainty at the interfaces between
science and society. Strand served as Chair for the European Commission
Expert Group on Indicators of Responsible Research and Innovation.
During the latter years, many of his research contributions have been
made within EU-funded (FP7 and Horizon 2020) projects, including
TECHNOLIFE, EPINET, HEIRRI, SUPER-MoRRI and MAGIC.

Adele Tharani is a Research Fellow at the Institute for Managing

Sustainability, Vienna University of Economics and Business. She has led
the development of a responsible innovation self-check tool for small and
medium-sized enterprises in the H2020-funded project COMPASS. She is
an expert in impact measurement and management tools for corporate
settings and works on topics related to corporate sustainability and cor-
porate social responsibility.

Patricia Urban is a Research Assistant at the Institute for Managing

Sustainability, Vienna University of Economics and Business. In her
work, she focuses on responsible innovation and sustainability standards.
She has a background in Socio-Ecological Economics as well as Social
Anthropology.

Lisanne Urlings leads WBA’s organization-wide research projects, including

WBA’s systems transformations framework and Theory of Change. She
is the lead author of the report “Measuring what matters most — Seven



xxiv  Notes on the editors and contributors

systems transformations for benchmarking companies on the SDGs.” She
is involved in the development of various WBA benchmarks, particu-
larly focusing on methodology development and translating research and
input from stakeholders into clear metrics and actions for companies.
Lisanne strongly believes business can and should drive and accelerate
the positive change needed to put the world on a more sustainable and
inclusive path and achieve the SDGs. She is passionate about research-
based efforts that promote and drive this long-term change and impact.
She holds an MSc in Global Business and Stakeholder Management from
the RSM Erasmus University.

Robert Verburg is an Associate Professor in the area of technology and
innovation management at Delft University of Technology, Netherlands.
His research interests focus on leadership, managing people, entrepre-
neurial behavior, knowledge processes and innovation. He has published
articles in management journals, such as the Journal of Management
(JOM), Group & Organization Management, the International Journal
of Human Resource Management (IJHRM), Knowledge and Process
Management (KPM), New Technology, Work and Employment (NTWE),
Leadership Quarterly (LQ), European Management Journal (EM]) and
the International Journal of Project Management (IJPM), where he is
also an editorial board member. He is involved with both master and
executive teaching in the area of innovation management and he is the
Director of Studies for the Management of Technology programme at
Delft University.

Lisa Verwoerd is a Researcher at the Athena Institute, Vrije Universiteit
Amsterdam, where she focuses on evaluating and supporting
transdisciplinary and reflexive research in the field of environmental
policy. She also works at the PBL Netherlands Environmental Assessment
Agency, where she supports the normalization of deliberative research
methods within the organization.

Claudia Werker is an Associate Professor in Economics of Technology and
Innovation at the Department of Technology, Policy and Management
at Delft University of Technology as well as a visiting professor at the
Research Area Technology, Innovation, Marketing and Entrepreneurship
(TIME) at RWTH Aachen University. Claudia Werker received her PhD-
degree in Economics (Dr. rer. pol.) from Freiberg University of Technology,
Germany (summa cum laude), studying the creation and dissemination of
innovation and knowledge in innovation systems ever since. Recently, she
has been concentrating on the digital transformation in strategy, manage-
ment and innovation policy, with a particular focus on how to combine
scientific insights in these matters with practical application.



Acknowledgments

Emad Yaghmaei and Ibo van de Poel would like to thank individuals and
organizations that contributed to this publication with inspiration in the
recommendations and feedback they provided during the publication
period. The editors also greatly appreciate the financial support provided
by the PRISMA project, funded by the European Union’s Horizon 2020
research and innovation program under grant agreement no. 710059. The
opinions expressed in this article reflect only the authors’ view and in no
way reflect the European Commission’s opinions.



Disclaimer

This edited volume has been prepared for general guidance on matters of
interest only, and does not constitute professional advice. No warranty
(express or implied) is given as to the accuracy or completeness of the infor-
mation contained in this publication and the editors do not accept or assume
any liability, responsibility or duty of care for any consequence of anyone
acting, or refraining to act, in reliance on the information contained in this
publication or for any decision based on it.



Introduction

Emad Yaghmaei and 1bo van de Poel

In this volume, we explore methods and practices for the assessment of
Responsible Research and Innovation (RRI). RRI aims to encourage soci-
etal actors to work together during all phases of the research and innov-
ation (R&I) process to better align R&I and its outcomes with the values,
needs and expectations of society (Owen et al. 2013; Stilgoe et al. 2013;
European Commission 2014). It explicitly calls on all stakeholders to solve
societal challenges and encourages the development and implementation of
innovations and technologies that address grand societal challenges. RRI
allows leading stakeholders to demonstrate how they help to innovate
responsibly, both by minimizing negative impacts and maximizing positive
impacts on people and the planet. Understanding the benefits of responsible
innovation is crucial to furthering inclusivity, collaboration and transparency
in R&I systems. This needs to be built upon, and to deepen understanding of
whether and how responsible innovation leads to societal, democratic, sci-
entific and economic benefits, and to provide stakeholders with user-friendly
yet advanced tools that help their efforts to improve the outcomes of R&I.

Assessing the benefits and costs of RRI is thus crucial for furthering the
responsible conduct of science, technology and innovation. However, until
now there has only been limited academic work on RRI assessment. This
volume aims to overcome this lacuna by bringing together recent work on
this topic. With RRI assessment, we here refer to all those practices, methods
and approaches that either assess the effects of certain RRI activities or
RRI actions or that assess to what extent existing practices, processes or
outcomes of innovation meet certain RRI criteria.

Depending on the context and the approach chosen, RRI assessment
can take a range of different shapes and be aimed at different objectives.
One possible objective of RRI assessment is to gain insight and to learn
in order to improve RRI efforts and their effects. Another objective may
be to increase (mutual) accountability. RRI assessment may, for example,
help to show that certain RRI (performance) criteria are met, that certain
innovations meet specific standards of responsibility and care or to show
that money on RRI initiatives is well spent. In these ways, RRI assessment
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may also be helpful to encourage or incentivize actors to take up RRI and
to develop RRI initiatives.

Whereas many components of responsible innovation are well known, its
concept is still to a limited extent applied in practice. To redress knowledge
gaps about the benefits of responsible innovation in practice, this edited
volume aims at assessing responsible innovation principles and aligning the
assessment practices with the United Nations sustainable development goals
(SDGs).The contributing authors describe several assessment strategies and
methods to encourage different types of stakeholders to innovate respon-
sibly and embed responsible innovation principles into their organizations
and the operations of these organizations. We discuss the crucial factors
for innovating responsibly, both in terms of what is already done and what
could or should happen in the future. We discuss what the exact impact of
those factors is on the innovating organization and why responsible innov-
ation is important, and perhaps even inevitable.

In addition to the academic goal of bringing together scholarly work on
RRI assessment, this volume has the more practical objective of helping
to guide stakeholders on how they can align their strategies as well as
monitor, measure and manage their contribution to responsible innovation.
The edited volume provides different methods and practices for measuring,
monitoring and reporting how well responsible innovation is done and
what social, environmental, scientific and economic benefits are achieved by
implementing responsible innovation principles. These assessment methods
and practices are useful for mitigating risks, strengthening strategic planning
and assisting stakeholders in increasing their contribution to responsible
innovation. Stakeholders, depending on where they are on the course of
implementing responsible innovation practices, can apply assessment
methods and practices to increase their relevance and make optimal use of
their established strengths.

More specifically, this book explores how responsible innovation can
be assessed. This is achieved in the book by providing empirical evidence
of the benefits of responsible innovation, by showing improvements in the
monitoring system and by presenting proposed assessment schemes for
responsible innovation where possible and useful. The edited volume is
conducted with a focus on a range of different types of stakeholders and
particularly is designed for use at organizational level, but may be applied at
product, process, divisional or regional level as required.

Synopsis/overview of the contributions

The book consists of three parts. The first, and shortest, part presents some
relevant reflections on responsible innovation, and sets the context for the
topic. In the second part, we focus more specifically on responsible innov-
ation in industry. This is a context in which assessment of responsible innov-
ation is particularly important as many innovations originate in companies;
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at the same time, until recently much of the literature on responsible
innovation has mainly focused on universities, research institutes and the
public sector. The third part forms the core of the book. It discusses several
approaches and methods, either in use or being proposed, for assessment of
responsible innovation.

The first part, “Reflections on responsible innovation,” starts with a con-
tribution by Robert Gianni that provides a general introduction into the
notion of responsible innovation, or Responsible Research and Innovation
(RRI), as it is often called in the context of the European funding programs.
Gianni explains the scientific and democratic relevance of RRI and, in
this light, presents an interpretation of the six keys to RRI hat have been
proposed by the European Commission (EC): engagement, gender, open
access, science education, ethics and governance.

The second chapter in Part I provides a reflection on the work of the EC
workgroup on Policy Indicators for Responsible Research and Innovation
by Roger Strand, who chaired this working group, and Jack Spaapen, the
rapporteur of the working group. This reflection helps to set the stage for the
later contributions, particularly in the third part on assessing RRI. It shows
some of the challenges that come with assessing RRI, and defining policy
indicators. For example, how can we do justice to the underlying “philosoph-
ical” or “intellectual” notion of RRI while at the same time coming up with a
set of indicators that are practically applicable? Or, how do we develop a com-
prehensive notion of RRI while doing justice to existing operationalizations
of RRI, for example in terms of the six keys of RRI defined by the EC?

The second part focuses on a specific context for RRI and RRI assessment,
namely corporate settings, or “RRI in industry.” The reason for including
this specific focus in this book is twofold. One is that most of the RRI lit-
erature until recently has tended to focus on governmental actors, research
funding and universities and has relatively neglected corporate settings,
which are nevertheless one of the main contexts in which actual technical
innovations are developed and brought to the market (Lubberink et al.
2017; Van de Poel et al. 2017 ). Second, the call for assessing, monitoring or
measuring RRI seems particularly strong in this context. One reason might
be that the profit motive is believed to be particularly strong for companies,
so that without explicit attention for incentivizing RRI, for example through
monitoring or assessing RRI performance, RRI will not get off the ground
(cf. Gurzawska et al. 2017).

In Chapter 3 on strategic responsible innovation management (StRIM),
Agata Gurzawska discusses how innovations in companies can be linked
to corporate social responsibility (CSR). She notes that there is no strategic
model yet that links CSR to corporate innovation. In proposing a model to
do so, she also proposes a way in which RRI can become better integrated
in companies.

Chapter 4, by Cristina Covello and Kostantinos Iatridis, discusses
challenges and drivers of implementing responsible innovation in
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foodpreneurial small and medium-sized enterprises (SMEs). They discuss
the case of 19 foodpreneurial SMEs operating in London and find such
obstacles to RRI as lack of awareness, time, labor and money, while they
find drivers such as personal values, and a concern for societal and environ-
mental well-being. They focus on the inclusion dimension of RRI and find
that SMEs practice inclusion through informal channels, and that trust and
reciprocity are particularly important rather than that companies prioritize
stakeholders in terms of salience based on legitimacy, power and urgency.

Andrea Porcari and colleagues in Chapter 5 discuss how RRI uptake in
industry can be supported by a qualitative and multi-criteria approach to
analyzing the costs and benefits of implementation of RRI. Their contribu-
tion is based on outcomes of the PRISMA project, funded by the EU, that
piloted RRI in eight companies. The issue they address is that for companies
it is often not evident what the benefits of RRI are, while the costs, in terms of
time, labor and money, might seem considerable. Moreover, the costs would
seem to be immediate while the benefits of RRI will only materialize after
some time. Nevertheless, the pilot studies in the PRISMA project showed that
it was possible to find specific RRI actions that are perceived as valuable by
companies if one focuses on the specific company and the specific challenges
that company faces. On the basis of this experience, they propose a more
general approach that can help companies to identify possible RRI actions,
and to make a first qualitative assessment of the expected benefits of such
RRI actions, that is helpful in devising an RRI strategy at the company level.

In Chapter 6, Edurne A. Inigo and her colleagues discuss whether vol-
untary standards can support responsible innovation implementation and
reporting in industry, with a focus on the European food sector. Voluntary
standards can trigger reflection on values like health in food and support
the translation of such values into more concrete product requirements
that can guide the innovation process. Moreover, front-of-pack labels that
signal that products meet certain standards can help to incentivize RRI in
the food industry. However, voluntary standards also have their drawbacks;
they may lack legitimacy because the process of standard formulation is
often not fully transparent or not fully inclusive with respect to all the rele-
vant stakeholders. Some of these drawbacks may be overcome by a larger
role of the government, without necessarily switching to a more traditional
approach of top-down regulation through legal rules.

The third part, on “Responsible innovation assessment,” presents
different approaches, methods and metrics that can be used to assess respon-
sible innovation practices.

In Chapter 7, “Monitoring Responsible Research and Innovation in
the European research area: the MoRRI project,” Ingeborg Meijer and
Wouter van de Klippe stress how indicators and metrics for RRI play a
central role in monitoring systems of innovation practices. They discuss the
benefits of RRI in four categories: societal, democratic, economic and scien-
tific. While the primary output of the MoRRI project was the creation of a
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monitoring system highlighting changes at the national level, the successor
project of MoRRI, SUPER MoRRI project, envisions an alternative future
for monitoring and evaluation of RRI in which monitoring happens at the
institutional level with local and context-dependent methods.

Following the monitoring and evaluation of RRI at the institutional level,
Adele Tharani, Katharina Jarmai, Norma Schonherr and Patricia Urban
introduce, in Chapter 8, a diagnostic self-assessment tool to support com-
panies to adapt responsible innovation by drawing on insights from organ-
izational learning. In the context of innovation, self-assessment can enhance
organizational learning with a view to foster an organizational culture and
innovation capabilities that in turn have a positive effect on innovation per-
formance measures. They aim to enable learning by translating the concept
of responsible innovation into concrete corporate practices and policies,
ascribing them to specific business functions, so aligning responsible innov-
ation with business realities.

In Chapter 9, Pim Klaassen, Lisa Verwoerd, Frank Kupper and Barbara
Regeer present reflexive monitoring in action (RMA) as an interactive meth-
odology for monitoring and assessing RRI that simultaneously facilitates
enacting it. They argue that the RRI monitoring framework is most useful
when adopted by actors who take part in R&I processes to carefully and
systematically reflect on what “responsible” means in their given situation.
The chapter illustrates the potential role that RMA can play to promote
learning to act in a more responsible manner across researchers, innovators
and organizations.

In Chapter 10, “A future-oriented evaluation and development model for
Responsible Research and Innovation,” Mika Nieminen and Veikko Ikonen
examine a future-oriented evaluation model with a systemic view and multi-
actor approach for integrating RRI into the innovation activity. A focal point
of their model is co-creation, which helps to define values and operational
goals for innovation processes and supports the assessment of the success of
these. Similarly to previous chapters, the authors present the assessment pro-
cess as a loop of continuous learning in which participating organizations
and individuals learn from each other during the evaluation process and
reflexively develop their activity. To assess the desirability and acceptability
of an innovation, the authors propose a dialogic process of anticipating
the impacts and outcomes of the innovation from the very beginning. They
argue that judgments on the desirability and acceptability of an innovation
are supported by creating shared visions for the innovation.

Claudia Werker, in Chapter 11, shows the need for a system approach to
assess RRI. She addresses the opportunities and challenges emerging from
the digital transformation which changes the playing field of RRI systems.
Her chapter, “Assessing Responsible Research and Innovation (RRI) systems
in the digital age,” examines shared values for the innovation activity. She
believes that it is crucial that stakeholders from all sectors, i.e. government,
academia, industry and civic society, have a clear picture of their own values,
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how they change in time, what the values of other stakeholders in their RRI
system look like and which opportunities and ways there are to develop
shared values. Finding jointly acceptable directions and intensity of innova-
tive activities, Werker suggests that we apply shared values as a cornerstone
to assess the components and activities of RRI systems.

In Chapter 12, “RRI intensity: a proposed method of assessing the require-
ment for responsible innovation in ICT projects,” Martin de Heaver, Marina
Jirotka, Margherita Nulli, Bernd Carsten Stahl and Carolyn Ten Holter pro-
pose the concept of RRI intensity level (RIL) as a method of selecting what
type and how much RRI activity is feasible, appropriate and effective. Through
asking the question, “How can the level of RRI activity be aligned with the
requirements of the innovation project?” the authors develop an approach
for defining the desirable RIL based upon assessments of both the anticipated
technology readiness level and the innovation potential of the research.

In Chapter 13, “The responsible side of innovation: towards the meas-
urement of a new construct,” Robert Verburg, Laurens Rook and Udo Pesch
provide a measurement scale for assessing RRI of employees in business
contexts. They focus on the creative behavior of individuals in organizations
when it comes to innovation. This stimulates study of the responsibility of
employees in international contexts and a comparison of employees from
different levels and backgrounds against RRI principles. As such, the RRI
measure could also be applied in practice as this will enable companies to
compare different departments on their level of RRI. The measure could also
feature as an outcome for training and development efforts in the area of
RRI or be used for the assessment of employees or managers.

In the final chapter, Chapter 14, “RRI measurement and assessment: some
pitfalls and a proposed way forward,” Ibo van de Poel identifies potential
pitfalls of measuring RRI and related practices of monitoring and reporting.
Two main categories of pitfalls are discussed in this chapter, i.e. pitfalls in
measuring RRI and pitfalls that arise from the strategic setting in which
RRI assessment is applied. These two categories of pitfalls may reinforce
each other and may escalate the danger of window-dressing rather than
internalization of the underlying motives of RRI. Van de Poel argues that
distinguishing more clearly between different rationales for doing RRI
assessment helps to understand better the RRI measurement pitfalls. He
distinguishes three such rationales — learning, accountability and incentiv-
izing — and argues that these three rationales are by and large in tension
with each other. He suggests that, if one wants to develop and deploy RRI
assessment, one should make an explicit choice for one of the rationales
rather than trying to serve all three at once.

Overview of best practices

Society’s grand challenges cannot be solved by academic articles alone. We
believe that a mixture of sharing successful practices along with research
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results may help leading organizations and institutions to foster respon-
sible innovation practices. We offer thus a set of best practices that help
organizations and institutions cut through the complexities of implementing
responsible innovation and understand the benefits and positive impact of
it for themselves and their stakeholders, communities and the environment.

The best practices are presented between the various chapters in Part III
of the book. They provide various perspectives of how we can assess respon-
sible innovation within stakeholders from different sectors, i.e. government,
academia, industry and civil society.

Beginning with “The B Impact Assessment,” Joey van den Brink from
B Lab, a non-profit organization, presents the B Impact Assessment tool,
which provides companies with the opportunity to evaluate their impact
performance through a holistic framework that covers all aspects of the
company’s operations. The company’s impact performance is captured in
five key impact areas: governance, workers, community, environment and
customers.

In best practice II, Tung Tung Chan and Ingeborg Meijer present the
Societal Readiness Thinking Tool (SR TT), which aims at cultivating
researchers’ knowledge on RRI, and stimulating integration of RRI in their
research project. The SR TT provides questions to guide researchers to
reflect on the societal alignment of their work at critical stages in the project
lifecycle.

Datamaran company applies natural language processing (NLP) in best
practice IIT to quantify narrative disclosures in annual financial reports, sus-
tainability reports, Securities and Exchange Commission filings, mandatory
and voluntary regulatory documents, social media and online news. Donato
Calace and Adriana Farenga present Datamaran’s data-driven approach, by
which companies can stay in charge of their materiality and risk processes
and identify trends that are concealed in unstructured data.

Best practice IV, “PRISMA KPI analysis tool,” provides a basis for dis-
cussion about RRI in corporate innovation contexts, and explores the
links between RRI and innovation management-related key performance
indicators (KPIs). Steven Flipse recommends collecting data in a qualitative
manner, in conjunction with this tool, for projects at the beginning, middle
and end of their runtime, in order to make sense of the scoring patterns.

Andrea Porcari and Elena Mocchio, in best practice V, introduce a
standard for responsible innovation in industry. The standard under devel-
opment (formally named as workshop CEN/WS' 105) aims to provide
practical guidelines for organizations to approach and evaluate the most
significant ethical, legal and social impacts (ELSI) expected by the develop-
ment of their innovative products, and to identify an RRI vision and opera-
tive RRI actions (roadmap) to address them.

Assessing corporate performance on the SDGs, Lisanne Urlings, in best
practice VI, shares the World Benchmarking Alliance (WBA) benchmark
approach to drive the private sector’s engagement in the SDGs. The WBA
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benchmark envisions a future where companies, investors, governments,
civil society and individuals can quickly and easily compare businesses and
motivate a “race to the top.”

In the final best practice, Charlotte Portier describes how the Global
Reporting Initiative (GRI) practical guide enables businesses to disclose
SDG-related information and manage their impact on sustainable develop-
ment. She argues that, by empowering business to report on their impact
on sustainable development and the SDGs, GRI realizes its mission: to
empower decisions that create social, environmental and economic benefits
for everyone.

Note

1 A European Committee for Standardisation (CEN) Workshop (CEN/WS) is a flex-
ible working platform open to the participation of any company, organization or
interested expert for rapid elaboration of CEN Workshop Agreements (CWAs).
A CWA is a technical document agreed by the participants of a CEN/WS, which
can be the basis for future standardization works.
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1 Scientific and democratic relevance
of RRI

Dimensions and relations

Robert Gianni

1.1 Introduction

Responsible Research and Innovation (RRI) has gained prominence in
the academic debate in the last decade. Introduced in order to provide an
operational framework for enabling communication between science and
society, it has undergone a consistent number of analyses to understand its
value and relevance for such operation (Burget et al. 2017). However, des-
pite this large number of attempts, clarity about its efficacy is still far from
being reached. Accordingly, initial enthusiasm has started to fade in favor of
alternative, more specific regulatory measures. This chapter aims to evaluate
the scientific and democratic relevance of RRI beyond skepticism about the
acronym, in order to understand if it can still play a role in the dialogue
between science and society.

In order to do so I will operate an analysis, on the basis of a pragmatist
perspective, of the main features and challenges faced by science and dem-
ocracy, in order to then extract their main objectives and principles. T will
then introduce the evaluation phase with a brief analysis of the concept
of responsibility so to offer a theoretical background that summarizes the
dynamic nature of RRI. One of the puzzling aspects of RRI is in fact the
difficulty to obtain a common understanding on what responsibility means
and implies. This preliminary assumption appears often fragmented or con-
troversial, making it difficult to obtain a homogeneous approach to RRI. In
a following step, I will then be able to start the evaluation of the scientific
and democratic relevance of RRI. In order not to lose the conceptual power
of the principles embedded in the framework, instead of concentrating on
the acronym, I will focus on the six keys (engagement, gender, open access,
science education, ethics, governance) adopted by the European Commission
(EC), which will reasonably last even beyond RRI. It will finally emerge that
RRI has a high scientific and democratic relevance.

1.2 Science and society

When it comes to RRI, one of the most intuitive doubts is about the cap-
acity of an ethical framework to increase or at least maintain the scientific
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relevance of research and innovation. Scientists and innovators might still
believe that a pure technical process, one apparently devoid of any extra sci-
entific consideration, can represent an efficient methodology to make their
research progress. Even amongst those who are not explicitly supporters of
technological determinism, it is possible to find caution about the value of a
non-technical integration into the research process, at least at an earlier stage.

It would be hard to affirm that technology, and science more gener-
ally, does not have an impact on societies.! The intuition of Poincaré,
demonstrated only much later by Edward Lorenz, that an infinitesimal vari-
ation has potentially infinite sets of consequences, has nowadays become
evident also to non-specialists (Jasanoff 2016; Lorenz 1963; Turing 1950).?
Besides, studies on complexity have demonstrated how linear models are
not apt to explain effects springing from systems behavior (Bridgman 1927).
The “butterfly effect” is exactly what poses scientists with challenges that
are not only technical, but ethical and, in the end, political.

It is difficult not to recognize that current societies and thus scientific
research are complex and have to deal with a growing “hyper-complexity”
(Qvortrup 2003). According to Funtowicz and Ravetz (1993), science is now
developed in a “post-normal” scenario. For Gorgoni (2018), the intensifica-
tion of consequences in terms of both time and space has shifted foresight
exercises from dealing with uncertainty to navigating in indeterminacy. The
transition from a curiosity-driven method to a problem-oriented one, where
knowledge and decisions are not detachable, together with the growth of
complexity, has made it difficult to exclude values and interests from sci-
entific research (Arnaldi & Bianchi 2016; Funtowicz & Ravetz 2008;
Jasanoff 2004).

Following this path, some authors have pointed out that science not only
has an indirect and unforeseeable impact on society, but is also a socio-
political construct. Accordingly, the objectives of scientific research, or rather
their topics, are always decided according to political decisions although
these are often implicit (Jasanoff 2004, 2016; Wynne 1993).

From a more radical point of view, the relation between nature and
society is a coproduction, determining that our representations are insepar-
able from the ways in which we live (Pellizzoni 2004).

Many authors have justified the necessity to include extra-technical
aspects by enumerating recent cases that have generated outrage in public
opinion. They have shown the potentially severe consequences that could
occur when neglecting a broader perspective in the choice of scientific paths.
Several negative examples, like genetically modified organisms, or other
episodes connected to chemicals, have shown the limits of adopting a purely
quantitative methodology for assessing the impact of a research product
(Jasanoff 2016; Von Schomberg 2013, 2014). Besides, many of these events
suggest that consequences are often considered to be bad not only in terms
of safety, but according to hybrid, dynamic and sociotechnical aspects
(Jasanoff 2016). The risks stemming from the bureaucratization of thought
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and the supremacy of technique over politics urge us to focus on humanistic
and social ends (Horkheimer & Adorno 2002).

Technology and science more generally are artifacts that confront humans
with new challenges and possibilities. Emerging technologies like artificial
intelligence, genomics or synthetic biology are fascinating gamechangers in
the future of humanity.> However, Dewey reminds us that scientific artifacts
are not simply there in some kind of naturalistic or deterministic fashion;
they are the results of interactions — socially conditioned phenomena
resulting from accumulated culture (Dewey 1991, Ch. 3). To paraphrase the
American philosopher, we do not naturally need them, but we want them
(p. 106). Therefore, also the assessment of emerging technologies becomes
more complex and needs to take into account a broader “range of values
that humans care about when contemplating the future” (Jasanoff 2016,
p. 58). Also for Funtowicz and Ravetz (1993), in a situation of post-normal
science, and in order to deal with the major challenges arising in our soci-
eties, the epistemic dimension should be integrated with an axiological one,
meaning that values should complement technical aspects.

Apart from the easily understandable reactions to negative episodes,
though, it is important to put in evidence that science has a proactive power
in increasing the well-being of humankind. In a recent analysis, Jasanoff has
stated that technologies, as the current focus of science, are “devices with
which modern societies explore and create potentially more liberating and
meaningful designs for future living” (Jasanoff 2016, p. 242). In this respect,
there is a growing amount of literature and evidence about the advantages
of the integration of broader perspectives into science. Extending know-
ledge can bring benefits to scientific investigations because it increases the
possibility of solving problems by including additional and new informa-
tion (Pellizzoni 2004; Stilgoe et al. 2013). Although, as pointed out by Blok
and Lemmens (2015), transparency claims can be seen as highly naive or
counterproductive (Blok 2018), it is also true that external information can
but enrich the general level of knowledge needed to progress in scientific
research and innovation.

It has been noticed that scientific research has consistently turned to a
contextualization of knowledge production (Nowotny 2015; Pavie et al.
2014) which is often aimed at the “creation of wealth” (Krishna 2013). In
this sense, although basic research still plays a prominent and prestigious
role, we do witness a proliferation of small-scale laboratories and research
group targeting specific, and often already existing, problems. This is prob-
ably due also to the fact that technologies mutate along with the societies
in which they operate (Jasanoff 2016). Therefore, it has been shown that
successful technologies are often those that adapt and respond to particular
needs (Bijker et al. 1987).

A connected reason is the change in the production process, economic
growth and the consequent advantages of a “productive” research and
innovation process (Godin 2015). According to Blok and Lemmens, “most
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innovations take place in commercial or industrial settings” and products
need to be profitable (Blok & Lemmens 20135, p. 20). Also research increas-
ingly faces challenges arising from the necessity of meeting criteria of
excellence that can be measured and that can produce growth. However,
Mazzuccato has reminded us that, although this is easily overlooked, private
successes often have public origins and therefore researchers and innovators
should deal with these political origins (Mazzuccato 2015). What she points
out is that often science (and innovation) cannot be totally implemented
without a whole series of other inputs and measures often generated by
institutional mechanisms, which then raise the question of the criteria for
decision-making. The question of “framing” of research trajectory appears
for many scholars to be inextricable from the ontology of products and
processes (Gianni & Goujon 2018; Goffman 1974; Maesschalck 2017).

If we recap the different aspects of the question, we can see that now-
adays science has to deal with an increasingly growing complexity, which
requires innovative, experimental and broader methodologies. This has been
practically urged by negative happenings, but also the potential advantages
are seen as highly relevant.

The ways in which to implement such broadening are mostly targeting
participation and deliberative processes in the wake of democratic models
(Guston 2001). Although it might be argued that more innovative and
bottom-up instruments are needed (Bucchi & Neresini 2008; Flipse 2012;
Gottweis 2008; Pansera & Owen 2018), the aim is nevertheless to estab-
lish a discussion with a sufficiently extended range of different perspectives,
which can then feed the trajectory of science research. The relevance of
different angles concerns the quantity of agents potentially affected by the
outcomes, as well as the whole “worlds of relevance” of the actors considered
(Arnaldi & Bianchi 2016; Jasanoff 2016; Limoges 1993), and their influ-
ence in the decision-making process (Fung 2006; Gianni & Goujon 2018).
The necessity to enlarge perspectives towards narratives is considered to
be important to not reduce the inputs in the discussion to “rationalistic”
ones, which would fall back into the same limited epistemic framework that
they are supposed to abandon (Dewey 1991 [1927]; Funtowicz & Ravetz
1993; Ricoeur 2000; Wynn1993). However, it has been highlighted that the
competence of participants to express their interests is also crucial. This
means that they have to be able to adopt a mature view in order to be
able to fully understand some of the technical aspects in question (Kitcher
2011). Furthermore, participants should be willing to accept a common set
of rules for deliberating (Bohman & Regh 1997; Fishkin & Laslett 2003;
Hajer & Wagenaar 2003; Reber 2016). This last indication highlights the
necessity to promote bilateral relations between science and democracy. If
the former is called to open the discussion on the overall objectives because
of endemic and epidemic reasons, the tools pertaining to the latter should
also be deployed with a greater scientific attitude.
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1.3 Democracy: principles, models and methodologies

Evaluating the democratic relevance of RRI implies an overall judgment of
the relation between science and democracy and their possible intersection.

In this regard, it is important to operate a brief examination of the key
features of the concept of democracy in order to understand what are the
driving principles and its main objectives. In this way we will then be able to
compare them with the objectives and tools embedded in RRI.

Democracy is a very complex concept with several ramifications and
subgroups. According to Sartori, sticking to a definition or to the etymology
of the word would be an error that would disserve rather than serve dem-
ocracy (Sartori 1987, p. 13). Democracy is a historical model that changes
in a perpetual tension between its ideal features and actual reality. The
understanding of the demos has changed throughout the centuries according
to moral, epistemic and political assumptions. Besides, the increase in com-
plexity, due to the extension and intensification of interactions, has generated
the need for increasingly sophisticated and continuously evolving forms
(Galli 2011). In this sense, it is difficult to talk of one model of democracy,
but rather of an ideal assuming different shapes.

All scholars dealing directly or indirectly with the concept of democracy
share the belief that this political model aims to preserve and promote the
moral and juridical ideals that found in the French Revolution their most
symbolic expression: freedom, equality and solidarity. However, not all
agree on the different weight of each principle, or on their relation with the
other two.

Some authors have stressed the crucial role of equality (and that of
defense from evil power) (Galli 2011). Sartori upholds equality, although
a multidimensional one, as the protecting principle against power abuses
(Sartori 1987). For Dahl, democracy should rest on the principle of intrinsic
equality (Dahl 1989). Other authors, although less directly concerned by the
principle and more about the methods through which to attain democratic
processes, are also discussing new forms of democracy on the normative
basis of equality (Manin 2012). The concept of equality itself is also used in
different ways, depending on whether it concerns fundamental rights (Dahl
1989), applied ones, or whether it addresses the actual material conditions
of an equal access to the public sphere (Honneth 2014; Sen 1999).

A similar, but perhaps more complex, destiny has characterized the pri-
ority given to the concept of freedom. Several scholars have endorsed the dis-
tinction proposed by Berlin between a negative and positive understanding
of freedom (Berlin 2002). Northern American authors distinguish between
freedom as protection from hindrances, and liberty as its institutional imple-
mentation (Pitkin 1988). Some philosophers have instead developed a more
sophisticated structure for justifying the conceptual priority of freedom over
equality (Bourgeois 2017; Honneth 2014; Kitcher 2011). These authors
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share a multilayered understanding of the concept which includes social
structures of deliberation. This shared understanding appears to be a solid
and updated development of the two meanings of individual freedom as
self-determination and self-realization, as delineated respectively by Kant
and Herder (Gianni 2018; Hegel 1991 [1821]; Honneth 2014; Kant 1997).
The third ideal, solidarity, has characterized the public debate in a more
concrete way, due to its more tangible nature. At the theoretical level we
often find it under the vests of redistributive justice, but it is nevertheless
considered to be inextricable from a just democratic process (Carrabregu
2016; Dews 1992; Rodota 2014; Sartori 1987). At a first glance, solidarity is
a much more controversial point and it is not conceived as a presupposition
but rather as an objective or a balancing force (Dahl 1989).
Although we find different understandings of these principles, democracy
is for all of the cited authors the only viable alternative to enforce them.
The appropriate tools that could serve the purpose emerge from the con-
ceptual priority given to one principle and to the diagnosis of its actual
enforcement. Accordingly, between the extremes of direct democracy on the
one hand, and technocratic (Audard 2009), guardianship (Dahl 1989), or
authoritarian democracy (Sartori 1987) on the other hand, we can find a
rich galaxy of proposals. Amongst the “theories of democracy in the plural,”
Holden organizes his analysis around five clusters: radical, new radical, plur-
alist, elitist and liberal-democratic theory (Holden 1999). Dahl distinguishes
between Madisonian, populistic and polyarchal democracy (Dahl 1989).
Sartori’s account rests on four typologies: electoral, participatory, refer-
endum and competitive, where the “major contrast is rendered in terms of
participatory versus competitive theories” (Sartori 1987, p. 14).
Consequently, also the tools activated within these frameworks (and across
them) are of various nature. According to a specific perspective, but also
to a determined historical moment, the tools have undergone a diachronic
and synchronic development (Sintomer 2011). If, on the one hand, some
features of democracy have evolved, contributing to its refinement, others,
like the mechanism of drawing lots, have gone through a less linear pro-
gress (Sintomer 2011). Within the discussion over one conceptual tool, the
indications have stressed different aspects. Tools for enhancing direct forms
of democracy, for instance, have been encouraged according to refined hybrid
formats so to address underrepresentation and disaffection (Manin 2012;
Sintomer 2011; Vandamme 2018) or as provocative attempts to encourage
a public debate on the subject of democracy itself (Van Reybrouck 2014).
This conceptual universe is fueled by different perspectives being
composed by philosophers (Honneth), political scientists (e.g. Sintomer,
Dahl and Manin) and historians (Van Reybrouck). These approaches differ
in their methodology, objective and normative depth. However, there are
some features that crosscut most of these analyses on democracy. Some of
the ideal criteria that identify a democratic process are commonly identified
with participation, transparency, responsiveness, inclusiveness, deliberation
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and, on a more formal level, balance. According to Sartori and Dahl, these
features belong to the ideal (Sartori 1987) or normative (Dahl 1989) sphere
of democracy, and they serve as regulatory criteria for their implementa-
tion in real or descriptive democracies. The two authors are clear in recog-
nizing the sufferance of democracy in its actual forms but they blame it on
the discrepancy between intention and facts. Despite the mistrust that we
could have in democracy, they encourage implementation of those criteria to
shorten the gap between norms and facts. The distance between the object-
ives and the reality of the model is what most probably concurs to generate
what Galli calls a “discomfort” about democracy (Galli 2011).

It is important to consider these criteria because they are all expressions
of what we might conceive as our current reference ideal of democracy.
Today’s dominant understanding of democracy is one that enables all indi-
viduals to express their preferences through mechanisms of deliberation
on the basis of mutual respect (Dewey 1991; Reber 2016). Reasons, lan-
guage, communication and deliberation are not only buzz words which we
encounter in political theory or rhetorical slogans, but substantial forms
through which citizens can realize their full potential as individuals (Goodin
2012; Honneth 2014). As reminded by Sartori, “Democracy is ... a charac-
teristically flexible system. Above all, or first, democracy is a procedure for
processing whatever a society demands, whatever comes up through ‘voice’
and with voice” (Sartori 1987, p. 77).

We could list several attempts to improve participation and deliberation
in democratic processes. They are often experimental because they must deal
with the challenges arising from the complexification of the public. The indi-
cation to create a community or a “public” (Dewey 1991) in order to discuss
general concerns is in itself a challenge to which many scholars are trying to
offer an answer (Fagotto & Fung 2006; Goodin 2012; Hajer & Wagenaar
2003; Jacquet 2018). However, the basic assumptions rest on the cognitive
certainty that, through means of knowledge formation and communication
exchanges, democratic processes will help to improve freedom, equality and
solidarity.

After having understood the current challenges for scientific investigations
and for democratic processes, we can now evaluate if RRI is relevant for the
objectives and methodologies required by current scientific and democratic
models.

1.4 Responsible research and innovation features

If we want to assess the democratic and scientific relevance of RRI, it is
important to first agree on one understanding of RRI. Recent literature
shows in fact that such an attempt proves to be harder than one could
expect ten years after its introduction in the public debate.

Although we might consider its conceptual history fairly dense since
its first occurrences in 2008 and 2009 at the academic and national level
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(Robinson 2009), and 2012 at the European level (Pearson 2018), RRI still
seems to be far from reaching a clear and shared understanding. Despite
the admirable quantity of contributions published so far* (Burget et al.
2017; Goos & Lindner forthcoming) and notwithstanding the fortune
that, although patchworked, it has encountered at the policy level, RRI
still represents for many commentators and practitioners more of a riddle
than a solution. Furthermore, the initial enthusiasm detectable in academic
contributions and policy investments has recently started to fade, although
the reasons for such decline are not homogenous.’

According to some recent analyses, one of the potential motives can
be traced to a general absence of harmony between policy-makers and
academics but also within such clusters (Klassen et al. 2018; Wickson &
Forsberg 2015). Pearson has also listed the discrepancies between national
funding schemes and that of the EC one, highlighting how such divergence
can generate an overall confusion for researchers in the implementation of
RRI (Pearson 2018). In the UK, for instance, RRI is often identified with the
AREA scheme (anticipate, reflect, engage, act),® while the EC has proposed
six thematic keys for its implementation (engagement, gender, science edu-
cation, open access, ethics, governance).”

From another angle, the relation between the academic debate and the
policy-makers has suffered from a similar situation. Klassen et al. (2018)
have highlighted the lack of communication between the academic debate
and the policy-makers at the EC level, with regard to the understanding
of RRI. Accordingly, on the one hand, a large part of the academic debate
mostly draws on the objectives set in Von Schomberg’s definition (Burget
et al. 2017) and discusses Stilgoe et al’s (2013) methodology. On the other
hand, the EC has not explicitly integrated academic features in their frame-
work, promoting instead a soft implementation of six thematic keys. Goos
and Lindner have noticed “a degree of incongruence between these academic
debates and their manifestations at the EC policy level” (Goos & Lindner
forthcoming, p. 7).

The proliferation of definitions that has characterized the development
of RRI, although they might be coupled according to their objectives (van
den Hoven 2013; van Oudheusden 2014), has most probably also played a
slowing-down role in the take-up of common strategies for its actualization.

At a practical level, it emerges that the actual integration of RRI within
some research domains has not been successful, although also here the reasons
are varied. At project level within the EC funding framework, research results
have shown a general inconsistency between overall objectives and common
strategies for implementing RRI. If in some program lines RRI has been cen-
tral, in some it has been overlooked, and others have focused, directly or
indirectly, only on some of its features, but not on the notion itself.?

In general, this depiction shows that it is at best difficult to agree on a
conception of RRI which we could use to assess its scientific and democratic
relevance.
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However, despite this methodological complexity, mostly due to a solid
epistemic and politic plurality (Reber 2016), it is important to choose one
conceptual reference in order to evaluate the scientific and democratic rele-
vance of RRI.

In order to determine our choice, we first need to propose an analysis of
the main driver of RRI, responsibility, so as to understand also other aspects
connected to the framework that are implicitly driving its tools.

1.4.1 Responsibility: a multi-level concept responding to
bistorical challenges

Responsibility is a concept that has grown with the development of agents’
interactions amongst themselves and with their external environment. If
the very first modern occurrences of the term are strictly connected to a
political dimension (McKeon 1957; Rosanvallon 2015), its more refined
developments are to be found in the juridical and moral realm (Foddai
20035; Ricoeur 2000; van de Poel 2011).

With regard to the juridical sphere, we can detect a solid deontological trad-
ition, building on Kant’s moral and legal doctrines, which finds in legal posi-
tivism (and neo-positivism) an important recent doctrine (Hart 2008; Kelsen
2005 [1934]; Paulson 1992). According to this line of thought, responsibility
is the legal duty to follow a certain number of rules, laws or principles in
order to be active members of a given society. It is in many respects retroactive
or focused on the relation that agents hold with their past actions. It usually
has a “negative” connotation because it concentrates on the restrictions or
sanctions that an individual would encounter in case of fault and is probably
still nowadays the most common understanding of it (Moore 1984).

Originally entrenched in the framework of criminal law, this delineation
started to be questioned with the development of the production process
and the promulgation of civil laws at the beginning of the twentieth century
(Ewald 1986). The accent previously placed on the author of an action as
accountable and thus punishable was then shifted to the victim in the pos-
ition to claim for compensation (Ricoeur 2000). This alternative perspec-
tive represented a crucial turning point because it concentrated not on the
guilty person but on the victim and the damages she could suffer. This ended
up overshadowing the connection of an action to an actor and the related
notions of fault and punishment in favor of anonymous forms of compensa-
tion — usually economic ones (Ricoeur 2000). Driven by the increasing rise of
risks and societal claims for security and solidarity, this new understanding
aimed at dealing with the emerging impact of technology in societies, which
criminal laws could not sufficiently address. This passage has been defined
as the one “from individual management of fault to a socialized manage-
ment of risk” (Engle 1993, p. 16).

However, it has been pointed out that this specific understanding of
responsibility embeds severe side effects if detached from the notion of
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imputation and accountability. Ricoeur has shown that, with the extension
of the sphere of risks in terms of space and time, the loss of identifiable fault
and punishment of the responsible actor can lead to the paradoxical effect of
placing actions under the sign of fatalism, which is the opposite of responsi-
bility (Abbagnano 1957; Ricoeur 2000, p. 26). If fault cannot be traced back
to an accountable person, then the connection between agents and actions
vanishes, generating, as was the case when these laws were promulgated, a
system of insurance where there can be a total loss of individual responsi-
bility (Ewald 1986).

If the juridical understanding of responsibility as accountability has
slowly shrunk in the philosophical debate, discussions on the moral notion
of responsibility have instead proliferated (Pellé & Reber 2015; Vincent
et al. 2011). The first modern occurrences of the moral traits of responsi-
bility can be detected in Kant’s moral philosophy, when the German phil-
osopher defined the conditions for attributing an action to an agent and all
the moral implications deriving from them. However, also moral responsi-
bility faced the changes of societal interactions already encountered by legal
scholars. The main shift, as we have seen, was the one passing from a single
individual and her capacity to be held accountable and punished for her
actions, to the damages potentially affecting someone external, a vulnerable
figure. Then, the opening to the external effects of actions rather than the
internal logic for acting generated a withdrawal from the criminal aspects of
responsibility and also concurred with a proliferation of its moral features.
In moral philosophy this has raised a very complex debate about the means
and criteria, but most of all about the object of responsibility. If in civil law
the question of detecting the victim is already difficult, in moral philosophy
defining sufferance and vulnerability is even more complex (Ricoeur 2000).

Moral responsibility has fundamentally been addressed by two main
perspectives. On the one hand, following a Kantian approach, we find
scholars analyzing it through the intentions of an agent (Kant 1997). On
the other hand, in line with different schools of thought, responsibility is
assessed according to the consequences of an action (Pettit 1997). It has been
pointed out that the main problem with the former concerns the disconnec-
tion between intended and actual effects of an action, which, by underesti-
mating the complex chain of causes and consequences, can disregard the
side of the victim and the related sufferance (Williams 1984). The latter,
focused on calculating consequences, instead does not often consider the
importance of subjective and non-rational values (Sen & Williams 1982).
Furthermore, consequentialism appears to be facing several difficulties in
dealing with the challenges connected to complex societies, and the exten-
sion, in terms of time and space, of risks (Ricoeur 2000). In fact, from when
and until which point, it might be argued, can we consider ourselves respon-
sible for the consequences of our actions? Following Ricoeur, we can recog-
nize the dilemma we are facing when considering that “simply neglecting the



Scientific and democratic relevance of RRI 21

side-effects of an action would render it dishonest, but an unlimited respon-
sibility would make action impossible” (Ricoeur 2000, p. 33).

It is not by chance then that more recently a third stream has tried to
address this dilemma between intentionality and externalities by encour-
aging an existential imperative of responsibility conceived as care (Grinbaum
& Groves 2013; Jonas 1984). Given the uncertainty about the future and
the increasingly growing influence of technologies in life as such, responsi-
bility has started to address the necessity to take care of our “environment”
in similar ways as we would take care of our beloved ones (Pavie 2018; Pellé
2018; Tronto 1993). The emerging “imperative” of responsibility stems from
the fact that damages are already tragically present, and that consequences
of our actions cannot be circumscribed. This perspective is radically future-
oriented and should be implemented according to contextual ways, so as
to be able to cover those gray areas where laws or objective principles have
proved to be insufficient. The point is not to address the relation between
human beings but that to the natural environment that makes human exist-
ence possible. In this sense it can be seen as a total effort which must be
deployed in every action. As highlighted by Derrida, responsibility exceeds
what is known because otherwise it would be the implementation of a
technical-cognitivist device, nothing more than the mechanical deployment
of a theorem (Derrida 2008; Foddai 2005).

More recent contributions concerning the role of responsibility in science
have also recognized the valuable contribution of this existential meaning of
the term (Adam & Groves 2011; Levinas 1998 [1974]; Stilgoe et al. 2013).
This stream has sometimes intertwined with virtue ethics, a theoretical
framework where an agent is called to develop a character able to make her
do, not only what is right, but also what is good (Maclntyre 2007; Pesch
20185; Pettit 20135).

However, it has been noticed that also this last notion, when taken alone,
does not resolve the potential infinity of consequences stemming from an
action and the impossibility for an individual to take them all in charge
(Ricoeur 2000; Spamann 1975). Besides, given the increasingly plural nature
of societies, it is debatable what a virtuous behavior might mean. Although
they are powerful forces able to permeate the gray areas of human actions,
ethics of care and virtue ethics suffer from indeterminacy, which makes them
unsuitable for assuming an objective regulatory stance.

If all these different understandings encounter some major limitation, we
could be wondering what meaning of responsibility can be appropriate to
offer a regulatory role for research and innovation.

Furthermore, as we have seen, it might be argued that it becomes increas-
ingly difficult to distinguish between individual and collective responsibility
given that actions and consequences are tangled amongst different actors.
I believe that we can find a solution to this problem if we take a look at some
previous conceptual attempts to solve this question.
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The theoretical and practical polysemy characterizing the concept of
responsibility has been puzzling commentators for a long time. It is diffi-
cult to settle the question with regard to the ultimate sense of responsibility.
What seems to reconcile the different authors who have analyzed its his-
torical path, though, is that we can find an evolution integrating the con-
stant necessity to guarantee the correct functioning of social relations with
the historical changes in agency (Foddai 2005; Genard 1999; Levi-Bruhl
1884; Villey 1977). Responsibility, wrote Lévi-Bruhl in 1884, is a fragile
notion owing its multiple senses to the superposition of elements of different
periods. Also for Villey, although his understanding differs from that of
Lévi-Bruhl, responsibility is the fruit of a secular evolution due to a series
of changes and needs for a social, political and juridical character. “Similar
to a geological formation,” takes up Foddai, the concept of responsibility
“reveals in each of its layers the context of ideas and structures of thought
in which it has been forged” (Foddai 2005, p. 7).

It has been noticed that there is often a discrepancy between theory
and action when it comes to responsibility. What Bradley called a vulgar
understanding of responsibility differed, in his view, from the doctrines of
the philosophers (Bradley 2018). Arnaldi and Bianchi, following Weber, dis-
tinguish a theoretical plan where responsibility is traversed by a theoretical
clash, and the practical one, where the two sides are often applied in a hybrid
way (Arnaldi & Gorgoni 2016). Jean-Louis Genard in his reconstruction
also concludes that, when it comes to a polysemic concept like responsibility,
theory often separates what is conjoined in practical affairs (Genard 1999).

Accordingly, many scholars have suggested the necessity to adopt an
integrative and complementary conception of responsibility (Gianni 2016;
Grunwald 2018). Foddai believes that an analysis with regard to its his-
torical evolution does not necessarily impede the formulation of a concep-
tion of responsibility that enshrines its different meanings (Foddai 2005).
Rosanvallon augurs a new foundation of political responsibility on the
basis of its two main senses, accountability as well as its role towards future
outcomes (Rosanvallon 2015). Sartori also refuses a reduction of political
responsibility to the former, endorsing the strong role of the latter for a good
democratic practice (Sartori 1987).

Spamann had already suggested that responsibility should be an arbitra-
tion between the controllable and foreseeable effects of an action and its
unlimited consequences (Spamann 1975). Also Ricoeur, following a Hegelian
scheme, calls for a “moral judgment in some specific circumstance” on the
basis of an ethics “careful to preserve a distance between imputability, soli-
darity and shared risks” (Gianni 2018; Ricoeur 2000, pp. 34-35).

What most of the commentators are then concluding is that the uptake of
responsibility should be conceived in a complementary and equidistant way
because all the meanings of the concept contribute to defining its overall sense.

This integrative and contextual approach appears to be in line with our
current models of democracy that see responsibility as a device able to not
only protect current societies, but also produce better futures (Dahl 1989;
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Sartori 1987). It is important to highlight this positive and proactive side
of responsibility that departs from the solid ground of hard regulations to
create better futures. As suggested by Sartori, policy-makers are responsible
in a double sense: they are responsible in front of the people of what they
have done, but also for what they are going to do.

However, there is still a small passage that is missing, although it is
implicit in a holistic, or ethical-political understanding of responsibility.

Responsibility is becoming even more complex with the extension of
power that humanity is assuming through technology. However, it has been
highlighted that, although the concepts may overlap, power is not iden-
tical with freedom (Sartori 1987). The latter can only be exercised, and in
a responsible way, through a series of institutional conditions which define
their possibilities and appropriateness (Bockenforde 2010; Gianni 2018;
Honneth 2014; Seillan 2016).

This argument, which might appear abstract at a first glance, helps us in
understanding that an actor cannot be assumed to be responsible if she has
not been guaranteed the necessary level of freedom. Without entering the
debate about the social pathologies caused by a short-circuit between social
pressures about responsibility and actual individual capacities (Ehrenberg
1998), it is worth recognizing that actors, researchers for instance, need to
follow a whole set of rules and drivers that frame their investigations. So,
if researchers cannot be seen to be fully responsible for their choices, it is
because they are entrenched in complex systems, or “orders of recognition”
(Ferry 1991) and their freedom to choose what they would consider right
cannot be fully exercised (Beck 1992; Gianni 2016; Stilgoe et al. 2013).

In general, I believe it is important to highlight this polyhedric and multi-
level nature of the concept of responsibility, which can be implemented in
different ways and which offers a high degree of flexibility. At the same time,
these implementations are always framed by a discourse and specific institu-
tional measures that render them not only effective but possible. A multi-level
but integrative understanding of responsibility can represent an improve-
ment in terms of both efficiency and justice for researchers and innovators. If
it is true that actors cannot operate outside a given regulatory framework the
stress on care or virtue can still offer a more contextual and subjective way to
enforce responsible practices maintaining the process efficient. Without the
necessity to overburden scientists or innovators with additional and strong
regulations, it is left to them to translate a responsible approach into actions.
At the same time, a multi-level conception will be stronger in addressing
the level of responsibility demanded from actors and its actual feasibility,
avoiding processes of “over-responsibilization.” A risk that we already incur
is the continuous and disproportionate appeal to responsible behaviors that
create a short-circuit between what an actor is called to do and what she is
actually capable of doing (Ehrenberg 1998). In this way the overall objective
and importance of responsible practices become at best unbearable.

Therefore, we have assumed that responsibility is an integrative, multi-
dimensional and contextual regulator of different perspectives, called to be
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responsive to the challenges of our societies (Pellizzoni 2004). We now need
to evaluate to what extent current institutional mechanisms of RRI enable
such an understanding.

1.5 Six keys and their relevance for science and democracy

In this part I will propose a reading of the criteria adopted by the EC to
develop responsible practices of research and innovation, more specifically
of the six keys.

The reasons to choose the EC’s keys are mainly twofold. The first one is
that the six keys represent the methodological tools adopted by the main
public funding institution in Europe, and therefore inevitably affect the
framing of research and innovation. It could be argued that RRT has also been
developed according to different criteria (Owen et al. 2013). However, the
preference assigned to the keys does not exclude the adoption of “actions”
in those thematic areas. Klassen et al. have encouraged such an integration
between the academic debate and policy-oriented measures (Klassen et al.
2018). Besides, as has been pointed out by Stilgoe et al., research and innov-
ation have to go through a whole series of steps before they can actually be
introduced in society (Stilgoe et al. 2013). Similarly, responsibility requires
institutional measures in order to be realistically enacted. Therefore, institu-
tional measures are always necessary for their implementation.

As recently stated by the Commissioner Carlos Moedas quoting Jean
Monnet, nothing is possible without the citizens and nothing is sustainable
without the institutions.’

The second reason lies in the fact that, despite a surrounding skepticism
about the future of RRI, the keys will most probably continue to play a role
in the ethical development of research and innovation.

If we accept this methodological aspect we can agree that it is more effi-
cient to work or assess the existing institutional measures because they
appear effective and they are not necessarily limited to the acronym of RRI.

When RRI was adopted by the EC, former Commissioner Georghean-
Quinn provided the research community with six main thematic areas
through which RRI could and should be implemented. Engagement,
gender, open access, science education, ethics and governance are the key
references to follow, in order to assess a responsible approach to research
and innovation.

1.5.1 Engagement
Engagement is defined by the EC as:

Engagement of all societal actors — researchers, industry, policy -makers
and civil society — and their joint participation in the research and
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innovation process, in accordance with the value of inclusiveness, as
reflected in the Charter of Fundamental Rights of the European Union.
(EC 2012)

Being responsible then entails that:

the societal challenges are framed on the basis of widely representa-
tive social, economic and ethical concerns and common principles.
Moreover, mutual learning and agreed practices are needed to develop
joint solutions to societal problems and opportunities, and to pre-empt
possible public value failures of future innovation.

(EC 2012)

This definition encourages an integrative framework of the different
perspectives in society and it addresses the problem of framing by opening
to the variety of interests at stake. It relies on common measures and fosters
deliberative processes. Furthermore, the explicit reference to the Charter
of Fundamental Rights of the European Union provides a thin, although
important, normative reference to the debate on which RRI can rest. In this
regard, it appears to be implementing a notion of responsibility that is wide,
inclusive and contextually flexible. Furthermore, participatory practices are
the main tools suggested to increase both scientific investigations and demo-
cratic processes. It is important though that engagement is conceived in a
meaningful way, overcoming the risks of power imbalance and window-
dressing (Fung 2006). Therefore, the basic presupposition for the translation
of responsible approaches needs to complemented by further specifications.

1.5.2 Gender

Gender can be seen as a first additional specification of engagement, defining
not only the necessity to establish a dialogue, but also delineating basic ways
of avoiding discriminations amongst participants. The EC believes that it
is crucial to address inequality in the representation of women and men
in different processes. Gender aspects should not only target a quantita-
tive increase of female representation, but also a deeper sensibility to the
contents of research and innovation. Gender is meant to represent a dimen-
sion where actors can reflect on the biases based on biological assumptions
that affect scientific research and its products.

The different quantitative and qualitative aspects of gender are difficult
to disentangle. It might be argued that quantitative satisfaction of gender
aspects in one process could also decrease the necessity to deepen the dis-
cussion about its qualitative integration. Gender discussion could limit its
scope on particular aspects, overlooking the preconditions that enact gen-
eral forms of discrimination as economic assets, political power and cultural
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authority (Connell, 2005). Or, to paraphrase Haraway, science should not
ignore the plurality of the world’s interpretations (Haraway 1991).

However, quantitative evidence of social discrimination can trigger a dis-
cussion about its reasons and actions of implementation (Wojniak 2017). If
it is true that “the under-representation of women continues to characterize
participation in science & technology” (EC 2016), this fact can be a strong
motivation for change. Tangible, measurable products of science, either
technologies or articles,'® can represent an entry stage for climbing back up
the technology ladder to its paradigm stage (Bessant 2013).

Gender entails a double role within the framework of RRI. On the one
hand, it defines the necessity to be inclusive, while on the other hand it
suggests that a quantitative opening of the process must be accompanied
by qualitative aspects. It appears to be strongly valuable for science and
democracy. This key in fact can support scientific investigation by providing
knowledge about gender differences and needs. It can also increase demo-
cratic legitimacy by overcoming forms of discrimination and enhancing
equal participation.

1.5.3 Open access

Open access can be seen as complementary to science education. In order to
increase the level of knowledge, researchers, innovators and policy-makers
should commit to providing access to the results of their research. Sharing
does not only increase the overall level of knowledge but also favors a more
transparent management of research and innovation funding.

Open access is one of the two areas that are meant to support the active
and passive participation of a broad range of actors in the development of
scientific processes. The EC officially conceives it as “giving free online access
to the results of publicly-funded research” (EC 2012), but its extension can
be widened according to the specific context. It can be agreed that an easier
access to sources of information can favor knowledge building, which is cru-
cial to support a conscious and just decision. In fact, it is not difficult to con-
ceive the features of open access as those of transparency, a quest that has
become stronger than ever, and that represent a cornerstone of contemporary
democracies (Hollyer et al. 2011; Shapiro 2012).!" Science can benefit from
the increase of openness if it is conceived also at the political level, defining
the choices and the trajectory that scientists are called to make and the insti-
tutional conditions they need to deal with. It strengthens the democratic pro-
cess by the necessary degree of justification that transparent decisions are
required to provide at different stages of the process (Weil et al. 2013).

1.5.4 Science education

Science education aims at increasing the amount of knowledge as well as its
quality. Through means of education, the objective is to make society able
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to understand science and “fully participate and take responsibility in the
research and innovation process.”

Science education is a crucial step if we want to complete the passage
between information and knowledge. As stated by Sartori,

knowledge implies a mental control over the information that is in
no way supplied by the information itself. Given an equal amount of
information, a person may either be competent or remain incompetent,
depending on whether she perceives correctly which means are appro-
priate to what ends, and thereby which consequences derive from which
decisions or action.

(Sartori 1987, p. 117)

Deficit of understanding is for the public a critical aspect, undermining
the possibility of responsible practices (Gianni 2018; Wynne et al. 2007).
As clearly highlighted by juridical responsibility, the basic prerequisite
for accountability and liability is the epistemic capacity of understanding
external inputs (Hart 2008).

The information acquired through open access should then be preceded
and integrated by an education to understand and to filter information
in order to transform it into knowledge. Therefore, we can conceive this
not only as education of future generations, but also as the overall cap-
acity building that any participation process should foresee if eager to
integrate competent opinions into its debate (Kitcher 2011). This key is the
enabler of an emancipatory process in the wake of our current models of
deliberative democracies. Rendering a larger range of the population able
to understand scientific data can also help overcome fears and mistrust
about science, and can offer a relevant source of additional information
for researchers.

1.5.5 Ethics

Ethics stands for the necessity of doing the right thinking in the research and
innovation process. The EC clearly highlights that ethical thinking should not
be reduced to existing mandatory legal aspects but should be implemented
by respecting fundamental rights and highest ethical standards. The clear
normative reference to the Charter of Fundamental Rights expresses the
objective of gaining “acceptability” through societal relevance.

However, in order to be consistent with the analyses of the other five
keys, it would be more sensible to consider a more complex t version of
this term. Although ethics is one of those controversial terms the meaning
of which can be very broad (Reber 2016), the EC’s definition of ethics, and
its relation with the other keys, seems to reflect a pragmatist interpretation
of the term. Accordingly, ethics, rather than being a set of predefined rules
impeding progress, is the integration of objective rights and subjective values
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into a common and contextual framework (Adorno 1993, 2005; Dewey
1991; Gianni 2018; Ritter 1982).

Following this line, ethical processes aim at overcoming unilateral or unjus-
tified perspectives by considering social interactions in a holistic way. This fifth
key concerns the analysis and integration of different values and norms into
the design and development of research and innovation. This interpretation
matches the abovementioned understanding of responsibility that integrates
the different levels of regulatory aspects. Ethics requires that different cul-
tural values and interests are taken to the fore according to different levels of
regulations. It offers a multi-level, refined tool to improve pluralism in demo-
cratic societies. In this sense it is reasonable to conceive it as a pragmatist
approach that distances itself from both applied ethics and traditional phil-
osophy by embracing a dynamic perspective (Keulartz et al. 2004).

1.5.6 Governance

The description of the last key, governance, is particularly relevant for
the purpose of our analysis and for understanding the sense of the keys.
“Policy-makers also have a responsibility to prevent harmful or unethical
developments in research and innovation” (https://ec.europa.eu/research/
swafs/pdf/pub_rri/KI0214595ENC.pdf).

Governance in fact should be conceived as an umbrella term expressing
the necessity that policy-makers develop models of RRI that integrate all
other keys.

According to Jessop, governance is an “important mean to overcome the
division between rulers and the ruled in representative regimes, and to secure
the input and commitment of an increasingly wide range of stakeholders in
policy formulation and implementation” (Jessop 2002, p. 3). According to
this definition and to the delineation made by the EC, governance within
the RRI framework seems to be responding to these objectives. Governance
is considered to be more efficient because it crosscuts different social
dimensions and can be implemented in a faster way with respect to gov-
ernment (Kuhlmann & Ordonez-Matamoros 2017). Lee and Petts suggest
that governance in the RRI framework should also be conceived according
to the upscale of science policies, becoming a multi-level process and thus
developing a set of soft-law instruments besides the hard-law ones (Goos &
Lindner forthcoming; Lee & Petts 2013).

The focus on soft regulations which RRI seems to encourage can be
considered a weakening factor because it relies on the willingness of actors
to commit, implying a concrete level of arbitrariness, which can undermine
its regulatory force (Wickson & Forsberg 2015). At the same time, such
openness can represent a potential strength because of the capacity to be
adapted to different contexts by a larger number of actors (Gorgoni 2018).

Although some of the “tools” entailed in the governance of RRI might not
represent a novelty (Zwart et al. 2014), the way in which they are combined
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represents an original and more refined attempt to offer a multi-level and
contextual regulatory framework (Fisher & Rip 2013; Gianni & Goujon
2018; Goos & Lindner forthcoming; Grunwald 2011, 2016, 2018).

Governance, within this framework, is characterized by the importance
allocated to a broader assessment of implementation and societal impact;
a more proactive attitude towards inclusiveness and competition; and an
accentuated responsiveness to the future, which opens up space for a debate
about the goals of research and innovation.

All these aspects are clearly detectable by the adoption of an ethical
understanding of responsibility (fifth key), which implies a more democratic
and proactive understanding of technical processes.

1.6 The implementation role of the six keys for science and
democracy

After having operated an analysis of the EC’s six keys which enables us to
implement them at different levels, it is important to go a step further and to
highlight two additional aspects about their operationalization.

The first aspect concerns the keys taken singularly. Although we have
proposed an interpretation of each key based on an ideal understanding,
this perspective is not blind to the criticisms that each of them might be
incurring.

Commentators have highlighted two main issues. The first one concerns
the potential window-dressing function they could play, and the second
one focuses on the difficulty implementing certain keys in specific research
fields. For instance, some authors have highlighted the risk for engagement
to be instrumentalized in different manners (Callon et al. 2009; Fung 2006;
Honneth 1991; Stilgoe et al. 2013). Also other keys like gender might raise
some issues with regard to the relation between a thin (quantitative) and
thick (qualitative) integration of the concept (Connell 2005). Open access
understood as transparency has been questioned as it might clash with the
necessary levels of confidentiality (Blok 2018; Blok & Lemmens 2015).

Although these criticisms sound legitimate, I believe there are two more
aspects that we need to consider to help us overcome these limitations. The
first one is that these shortcomings do not always apply, and therefore we
should not be dismissing the keys a priori. Several aspects of research are or
should be public, especially their outcomes, and should go under scrutiny in
order to improve them. Besides, the fact that key concepts encounter several
barriers should not be a reason to dismiss them, but rather a motivation to
seek for appropriate or alternative forms of implementation.

Several authors have also suggested that, when implementation does not
appear evident or easy, it might be sensible to shift up the reflection to a
meta-level (Stahl et al. 2013; Van den Hoven et al. 2012) or to a second
order (Gianni & Goujon 2018; Maesschalck 2017) in order to question
the framing that drives the overall scientific process. A meta-level reflection
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can help in addressing the apparent clash between normative drivers and
the practical obstacles pertaining to a specific field because it suggests a
reflection on the broader meaning of a normative concept, so to find alter-
native ways to promote its uptake. For instance, open access can also be
conceived as a form of transparency not on the methodology or on specific
data, but on the objectives that a certain methodology should produce. In
fields where gender ratio might be seen as achieved, other forms of gender-
biased mechanisms or product might be scrutinized. In other words, it is
more sensible to understand the keys not as indications to perform a clear
and specific assessment, like a box-ticking exercise, but rather as overall
dimensions, the meaning of which needs to be explored in order to improve
the ethical stance of a research process.

A second-order reflexivity is meant instead to protect normative object-
ives from instrumentalization. If engagement, for instance, can be criticized
because it appears not effective in many cases, this weakness should not
always be identified with the principle as such, but with the ways in which
is implemented. In this sense, a second-order reflexivity can deepen the
knowledge about the overall process so as to unveil potential gaps between
supposed objectives and actual working mechanisms. By questioning the
framework, practitioners can better understand the main objectives at the
heart of the keys, assess an objective with the measures put in place, and
eventually question the mismatch between the two aspects without the
necessity for getting rid of the concept as such.

An example of implementation of the six keys taken singularly has been
carried out in a recent EC research project, BODEGA, dealing with human
factors and their development after the introduction of automatization
in border controls. The project conducted field studies in different border
check-points observing the usual procedures put in place to check passenger
flows entering and exiting the Schengen area. By applying the six keys, the
project was able to provide a whole set of recommendations for improving
the border control process without leaking sensitive information or under-
mining security needs. One example concerns uniforms for border guards
which are designed for men and can become ineffective or disturbing when
used by a woman. As clothing and uniforms might have been designed before
women were entitled to enter police corps, this suggests that what is missing
are simply broader participatory structures that can bring to the attention
some diverse issues. What has also emerged is that the taboo surrounding
certain research fields or practitioners is often detrimental because it prevents
a broader analysis that would not undermine their main scope.'

The second aspect about their operationalization focuses on the relation
between the keys. An approach that I believe has not been discussed exten-
sively but that I think is indeed part of the EC’ intentions is to conceive the
keys in a relation of complementarity."® Such coupling, that we could also
interpret in a lexical way, can be justified by a factor that it’s not directly
linked to the fact that they are part of one strategic document.
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The keys in fact entail a logic and practical complementarity in the frame-
work of a deliberative democracy. It is difficult to think of a sincere partici-
patory process that prescinds from the appropriate competences. Also, an
open discussion about the future that neglects gender aspects might raise
some perplexity. The examples could be several, but what they suggest is
that each key is necessary in order to produce a responsible approach which
can be inclusive not only of different actors, but also of underrepresented
issues. This is corroborated by the fact that the keys tend to merge an epi-
stemic stance with a value-based one, answering the challenges of post-
normal science (Funtowicz & Ravetz 1993). It might be correctly argued
that the absence of one of the keys from an analysis does not necessarily
produce irresponsible approaches. However, I believe that there would be a
great difference in terms of a democratic approach if one of the keys were
completely dismissed.

Despite the possible and reasonable objections that this holistic approach
could raise, I believe that this hypothesis could represent a fruitful attempt
in the cross-fertilization process between science and democracy. Besides,
although the keys and the underlying understanding of better futures have
also been questioned (De Saille & Medvecky 2016), I believe it would be more
fruitful to improve the general understanding of RRI through mechanisms
that are in place and that are meant to favor such criticisms. It is most prob-
ably through an increment of engaging practices based on aware and ethical
stances that we might hope to refine the understanding of RRI.

The ideal character and the challenges of this perspective should not, in
my opinion, discourage experimentation. RRI and democracy both being
soft-regulatory frameworks covering different fields, they will always suffer
from the distance between ideal features and their actual implementation,
but this does not imply that we should not try to fill this gap. As Dewey
has repeatedly suggested, democracy should not be reduced to a fixed pol-
itical model but rather understood as a method to be applied in all social
interactions (Dewey 1991).

To summarize, the six keys proposed by the EC are instrumental to cre-
ating participatory processes in which a wide range of actors can interact
to deliberate about intended futures while considering diverse values and
interests. This perspective is supported by a multi-level understanding of
responsibility and by the democratic principles embedded in the keys. The
conception of democracy they enact is one where subjects should be put in
the situation to self-determine their ends on the basis of moral and epistemic
pluralism.

At this point of our analysis where we have adopted a reference model
of RRI, let us briefly recap the evaluation of its scientific and democratic
relevance.

Considering scientific relevance, we can recall how this six-key-based
RRI framework integrates an epistemic moment (technical knowledge) with
the inclusion of actors carrying different interests, values and information
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(pluralism). It appears that scientific accuracy can but benefit from such
broadening of perspectives. The criticism directed at the appropriateness of
some keys for an efficient research and innovation process has also proven
to be misdirected. The argument that certain drivers like transparency and
openness cannot be fully implemented in research (Blok & Lemmens 2015)
can in fact be overcome if we accept that these and other normative tools,
when implemented, can be used at different levels (Gianni & Goujon 2018).

If we believe in the necessity and advantages of an opening of scientific
research objectives, we can then judge RRI and its keys as a useful meth-
odological tool to improve this process. The keys as a responsible approach
to research and innovation support the engagement of a wider range of
conscious actors’ interests and values into the delineation of futures.
Furthermore, they include the necessary measures to implement effectively
and rightly such exchange between scientists and citizens. When correctly
and robustly implemented, RRI can represent an effective tool to help
science progress in its social contribution by integrating social values and
interests into its trajectory.

Therefore, following this perspective, it is plausible to deduce that RRI is
in principle of high relevance to the development of scientific investigation.

On the basis of the conception of a dynamic, active and deliberative
model of democracy, like the one proposed by Dewey, it is not difficult to
see how RRI can be judged in line with it and is thus relevant. RRI tries
to bring democratic practices into science by introducing some basic tools
through which citizens can express their views in an equal and free manner.
Furthermore, RRI aims to reduce inequalities by empowering citizens to
actively participate in technology trajectories. The possibility of developing
a reflexive deliberation about ethical aspects and debate on additional
measures to be integrated to technical processes appears nowadays not only
as a managerial opportunity but also as a democratic necessity.

I do not think that it is misleading to suggest that the keys are tools that
innovatively try to put citizens in the position to exert their “humanity,” i.e.
to enter the discourse about science trajectory through means of equality and
freedom steered by solidarity. By integrating an epistemic dimension with
a value-based one, RRI is an attempt to implement a participatory demo-
cratic model in science — one that enables citizens to express their values and
preferences about objectives in a reasonable and competent way. Therefore,
it implies an understanding of research and innovation as fields that should
be subjected to the principles of democracy. This appears in line with the
radicalization of democracy promoted by pragmatists (Dewey 1991).

It avoids the risk of a purely expert-based approach without losing the
reasonable ground on which to initiate a dialogue. It offers an institutional,
democratic and thus balanced structure in which actors are called to interact
and imagine their horizons. It does so by recognizing and respecting the
plurality of perspectives at stake. RRI acknowledges plurality as a challenge
and aims to generate futures that are the conscious fruits of this diversity.
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As stated by Galli, if even democracy does not have a center any more, it
is not possible that it does not have an end (Galli 2011).

1.7 Conclusions

We have analyzed the main features and challenges of scientific and demo-
cratic processes to understand what could be relevant for their respective
futures. We have understood that they share the need to integrate broader
perspectives into their decision-making process. At the same time, the chapter
tried to highlight that the quest for a democratization of science should not
be seen as an intrusion on scientific rigor but rather as a mutual deliberation
about the objectives of science. I have then highlighted that RRI is an oper-
ational framework, with the EC’s six keys functioning as regulatory criteria
in order to increase the cross-fertilization between science and democracy.
According to this perspective RRI appears highly relevant from a scientific and
democratic point of view because it entails a series of tools that actualize the
necessity of enabling citizens and scientists to communicate with each other.

However, this does not mean that RRI is necessarily going to keep its
promises if the different actors are not going to commonly implement these
indications. It is useful to remember that one of the main significances of
the original concept of responsibility under Roman law was exactly the one
of guaranteeing consistency between promises and facts (Benveniste 1969).
Only if its features will be implemented in an institutionally substantive
way will we avoid mistrust and disaffect about responsibility, and will we be
able to shorten the gap between science and society.
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Notes

1 I will talk here of science in general, although the focus is on research and innov-
ation which are often different in their scope. The differences and overlaps will
emerge in the tendency to increase the contextual response of science in general.

2 The popularity of the butterfly effect is witnessed by the enormous number of

different contributions in different divulgation sectors.

For an interesting project about this, see: www.sienna-project.eu

4 Burget et al. reviewed 235 articles mentioning RRI, but they could not include
larger contributions and deliverable projects, which would increase this number
substantially.

5 For an analysis at the policy level, see NewHoRRIzon project, D.4.1, https://
newhorrizon.eu/wp-content/uploads/2019/03/D-4.1-Diagnosis-RRI-in-Societal-
Challenges-1.pdf
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6 https://epsrc.ukri.org/index.cfm/research/framework/
7 https://ec.europa.eu/research/swafs/pdf/pub_public_engagement/responsible-
research-and-innovation-leaflet_en.pdf
8 https:/newhorrizon.eu https://ec.europa.eu/research/evaluations/index.cfm?pg=
h2020evaluation
9 https://ec.europa.eu/commission/commissioners/2014-2019/moedas/
announcements/ep-high-level-conference-eu-research-and-innovation-our-daily-life_en
10 According to the SHE Figures report:
“In the period spanning from 2010 to 2013, the propensity to integrate a
gender dimension in research content measured in scientific articles in the
EU-28 ranged from virtually zero in agricultural sciences, engineering and
technology, and natural sciences to over 6% in the social sciences”

(EC 2016).

11 See also http://www.oecd.org/about/secretary-general/opennessandtransparency-
pillarsfordemocracytrustandprogress.htm

12 The remarkable results obtained suggest that it is an optimistic path to explore:
https://bodega-project.eu

13 For a general discussion about the keys, see Spaapen et al. (2015).
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2 Locomotive breath? Post festum
reflections on the EC Expert Group
on Policy Indicators for Responsible
Research and Innovation

Roger Strand and Jack Spaapen

2.1 Introduction: the alien phenomenon of RRI

The work of historians and archaeologists is very hard. With great effort
they search archives, buildings, monuments and excavation sites for traces
from the past. Worse, somehow they need to make sense of these traces of
alien practices, cultures and institutions, inscribed with forgotten signs and
languages.

Out of the many endeavours and events of the 21st century with which
the historians of the future might struggle, this chapter will provide an early
account of a particular episode in the development of the governance of scien-
tific research and (in particular, technological) development. The episode on
our mind is that which was called “Responsible Research and Innovation” —
RRI - and more specifically, the attempts at making RRI a powerful concept
in research and innovation (R&I) policy in the European Union (EU). One
of these attempts was the creation of an expert group at the European level,
called the Expert Group on Policy Indicators for Responsible Research and
Innovation. The group worked intensively throughout 2014 and their final
report was published in 2015 (Strand et al., 2015). This chapter is not at all a
neutral and disinterested account of the work of this expert group; in fact, the
authors were strongly involved in the work, as “rapporteur” (Jack Spaapen)
and “chair” (Roger Strand), respectively.! Rather, we provide a first-hand
narrative with some reflections on the results and the (lack of) translation of
these results into policy and governance, at least to date, mid-2019. We have
chosen to do so not only to enrich the archives for the historians of the future
but also because we believe these reflections to be relevant for all those who
work to develop the governance of R&I. From the perspective of 2019, it
seems that although the concept of RRI might not survive for long — this we
cannot know — the underlying structural challenges it was made to address
will not go away any time soon. In other words, the future might be in the
past when it comes to the basic ideas of RRI.

The blunt way of stating these structural challenges is to liken science to a
runaway train, hijacked by policy and industry. At the beginning of the 21st
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century, many countries and regions held economic policies that emphasized
the role of science in relation to larger innovative processes. In many coun-
tries programmes were set up to connect scientific developments closer
with industrial sectors in society and/or with wider societal challenges. In
the Netherlands, the Top sector policy may serve as an example. Through
this policy, nine economic sectors were identified that were deemed of vital
importance for the Dutch economy, and a funding scheme was developed
for intense collaboration between academic researchers and industry or
public organisations (Government, s. a.). At the EU level, large parts of sub-
sequent framework programmes were devoted to connecting science and
industry and society in similar ways, culminating in the H2020 framework
programme where, apart from the European Research Council section, all
other parts of the budget are reserved for industry and the Grand Societal
Challenges. Whereas scientific development had been taken as a hallmark
of societal progress for at least two centuries (Rommetveit et al., 2013), it
was mainly after the end of World War I (1918) that science became seen
as an engine for economic growth (Godin, 2006). An important expression
of this political imaginary was Vannevar Bush’s (1945) report “Science: The
Endless Frontier”. Geographical frontiers, such as the Pacific Coast, had been
conquered, thanks to explorers like Lewis and Clark, and other frontiers
had to be given up at the entrance into post-war, post-colonial times. Bush’s
formula for conquering the “endless frontier” was that generous support
to basic science would lead to technological inventions, new consumer
products and therefore sustained employment and economic growth. At the
turn of the 20th century, the economic policies of industrialised and wealthy
nations emphasised not only being generous to science but also actively
pushing research towards industrial innovation, increasing innovation rates
and thereby keeping or gaining competitive advantage over other nations. In
this political climate, Schumpeter’s idea of “creative destruction” had been
accepted and transformed into a maxim of accelerating and “disruptive”
innovation, which was seen by governments as inherently desirable (not-
withstanding the social side-effects of market disruptions).

The desire for the New was slowly contrasted with concerns about
the New. Nuclear technology became controversial after the bombing of
Hiroshima and Nagasaki, and later stayed controversial for different reasons
after disasters with reactors such as in Three Miles Island (1979), Chernobyl
(1986) and Fukushima (2011). More generally, concerns started to grow
over the role of Science in other societal issues such as the defence industry,
in industrial pollution, and from the 1980s, in engineering of life with the aid
of molecular biology and biotechnology. Initial concerns were voiced outside
of the political institutions and arenas and often labelled as anti-progress
(religious, Luddite, irrational, pre-modern, New Age etc.). From around the
1980s, however, concerns also found expression in civil society which could
be voiced inside the political institutions, notably as “ethics”, “technology
assessment”, “risk assessment” and “public engagement” with science.
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These different expressions co-existed and grew in force towards the end
of the 20th century (Greenpeace and other non-governmental organisations
concerned with the environment or the food industry or health issues) and
became in many European countries part of the regular debate about the
role of science in society, although in other countries remained more mar-
ginal in the policy discourse. They were somewhat supported, though, in a
few national contexts and also through the minor “Science-and-Society” and
“Science-in-Society” programmes within the EU framework programmes.

In 2011, the term “Responsible Research and Innovation” was introduced
by philosopher and EU DG RTD (Directorate-General for Research and
Innovation) policy officer René von Schomberg as he was summing up
results from Science-in-Society research in FP7, the seventh EU Framework
Programme for Research and Innovation. He defined RRI as:

a transparent, interactive process by which societal actors and innovators
become mutually responsive to each other with a view on the (ethical)
acceptability, sustainability and societal desirability of the innovation
process and its marketable products.

(von Schomberg, 2011, p. 9)

The term was soon adopted by DG RTD into its policy. By political interven-
tion it was even made into a “cross-cutting principle” of the eighth frame-
work programme, the so-called “Horizon 2020”. In von Schomberg’s initial
mention, the potential of science and technology to cause harm was explicit:

we are confronted with the Collingridge dilemma, implying that ethical
issues could be easily addressed early on during technology design and
development whereas in this initial stage the development of the tech-
nology is difficult to predict. Once the social and ethical consequences
become clearer, the development of technology is often far advanced
and its trajectory is difficult to change.

(von Schomberg, 2011, p. 8)

Von Schomberg thus introduced the reference to Collingridge (1980) and his
dilemma of the social control of technology into EU policy. Elsewhere, von
Schomberg argued for the need for a new paradigm of governance. Faced
with the accelerating runaway train of science and technology development,
law, ethics and the market were all too slow and weak and they arrived late
to the scene of the accident. Scholars such as von Schomberg argued that the
new paradigm — whether called RRI or something else — could be created by
joining the theoretical and practical forces of the various strands of science
critiques — philosophy, ethics, feminist critique, studies of risks and hazards,
participatory technology assessment and many others. The new paradigm
was envisaged as “soft governance”: not strict laws — how can you regulate
that which still is not discovered or even imagined? — but rather (more or
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less) voluntary self-governance by scientists and technologists who would
learn to deeply reflect on the prospects of doing good as well as harm to
society and the world and who would also deeply engage in deliberation
with citizens, not least those who might suffer from the potential harms.
The paradigm was imagined in terms of more or less constructivist philoso-
phies of science and technology. Science was not seen as a fully determin-
istic process that merely discovers the Truth about Nature, but rather as a
human, social and cultural practice that could be shaped and influenced by
politically motivated decisions. Helga Nowotny, Peter Scott and Michael
Gibbons (2001) coined the term “socially robust knowledge”, referring to
their earlier work on how the social contract of science had changed by
the closer intertwining of science, industry and government. Socially robust
knowledge, in their definition, would be knowledge that combined epistemic
and social values — being scientifically sound, but also tested in societal prac-
tice. A similar concept of “post-normal science” was previously introduced
by Funtowicz and Ravetz (1993).

When the European Commission (2012) adopted RRI as a policy prin-
ciple, the result showed little evidence of regard to the Collingridge dilemma
and the constructivist philosophies. Instead, it translated the intellectual
traditions that formed the basis of RRI into operational tasks, or “keys” as
they became known. Accordingly, the policy leaflets and explanations from
the European Commission described RRI as something that could be veri-
fied by a box-ticking exercise:

1. Were there ethical issues, and were they taken care of in an appropriate
manner?

2. Were there gender issues, and were they taken care of in an appropriate
manner?

3. Did the R&I project engage with civil society?

4. Did it also educate the public to improve the quality of the social

dialogue?

Did it provide open access of its results to the public?

6. Was there an appropriately responsible governance of the R&I project?
(This “key” actually held the potential to redirect the attention to von
Schomberg’s point and was mostly left undefined or even omitted.)

b

This was often called the “keys’” approach to RRI — popular within DG
RTD and by extension relevant to the many clients (including ourselves)
who relied on the wealthy patronage of the Directorate-General to fund
their research projects on and around RRI during the latter phase of FP7
and subsequently Horizon 2020. Still, within the intellectual RRI commu-
nity that formed, von Schomberg’s definition and similar approaches, such
as the “AREA framework” endorsed by the UK Engineering and Physical
Science Research Council, were the ones considered in line with the original
rationale of at least trying to deal with the runaway train. What developed
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was a sort of subversive humanism, usually the mildest sort, in which the
formal deliverables of FP7 and Horizon 2020 RRI projects complied with
the five- or six-keys approach and delivered results on them, while the aca-
demic outputs — written and oral — took a freer stance towards the keys.
Sometimes the subversive humanism also included attempts at simultan-
eously embracing the key approach and the philosophical origin of RRI
and somehow integrating them or expanding the former with the latter. The
Expert Group on Policy Indicators for Responsible Research and Innovation
was an example of such an attempt. Its mandate, as specified by DG RTD,
was “to help the Commission identify existing indicators and to propose
new indicators that can measure impacts of RRI activities in qualitative
and quantitative terms” (Strand et al., 2015, p. 15). The terms of refer-
ence defined the aim of RRI as to “improve the societal alignment of R&I,
in particular by improving public engagement, science education, gender
equality, open access to scientific information, ethics and governance”,
that is, in terms of the six keys. Furthermore, the mandate defined the need
for indicators in terms of an underlying agenda of evidence-based policy-
making, demanding that indicators be “SMART” (an acronym which in
this particular context meant “specific, measurable, attainable, relevant and
timely”). In other words, the mandate was quite far from von Schomberg’s
vision of philosophically informed self-governance among researchers who
sought reflection and deliberation in civil society. Our group went to the
task with the same mild brand of subversive humanism as could be observed
in many of the RRI/Science-with-and-for-Society projects conducted in the
same period. We did propose indicators, and they did address the six keys.
However, our indicators were hardly SMART in the above sense and in few
cases quantitative or easily measurable for a policy directorate. Indeed, we
politely opposed the agenda of evidence-based, top-down command-and-
control style of governance and rather proposed a large suite of indicators
together with an approach to selecting among them that re-introduced the
ideal of self-governance. In that sense, our approach was “smart” in the
street-wise sense of the word; we acknowledged the contextual character of
R&I by presenting a toolbox of indicators, mostly qualitative, from which
the community of researchers and stakeholders could choose those rele-
vant for their project. The context of health research is completely different
from the context of global warming or migration or electromagnetic radi-
ation by mobile telephone masts. And it is the community of researchers
and stakeholders that is best to choose the most relevant indicators. Our
Expert Group therefore chose a slightly more subversive strategy than the
concurrent\ Monitoring the Evolution and Benefits of Responsible Research
and Innovation (MoRRI) project, which actually produced measurable
indicators that apparently could work in a command-and-control type of
governance system. In doing so, we could be seen to find inspiration in the
report of a previous expert report within the same area, called “Taking
European Knowledge Society Seriously” (Felt et al., 2007). That report
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could hardly be seen to answer the operational questions it was asked and
hence got little direct policy impact in the short term. Its depth of analysis,
however, had made it somewhat of a classic within the academic community
and still a source of inspiration a decade after it was produced.

2.2 The results from the Expert Group: a suite of
indicators for a network approach

Even outside the logic of control-and-command, the question of monitoring
and devising indicators can make good sense. Also in bottom-up self-
governance it is reasonable to ask if a certain action or activity was successful
and met the purpose it was intended to fulfil. To reflect upon one’s criteria
for success is worthwhile irrespective of model of governance. In the case of
RRI, there have been various proposals for RRI indicators. The outcomes of
the MoRRI project are described elsewhere in a wealth of documentation.?
Wickson and Carew (2014) were not obliged to stay with the six keys and
presented an indicator approach closer to the academic literature on RRI.

As mentioned above, the Expert Group chose to try to integrate the “philo-
sophical” or “intellectual” concept of RRI, based on von Schomberg’s defin-
ition, with that of the six keys. The former was given priority in the sense
that it gave direction to the choice of monitoring framework and the content
of indicators. For instance, the Expert Group interpreted “ethics” as a key of
RRI in terms of those issues and aspects of RRI (philosophically defined) that
pertained to ethics or happened to be actualised in practices and institutions
with the ethics label. Following this argument, the ethical acceptability of R&I
outcomes was seen as the main ethics dimension of RRI, whereas the typical
issues of medical research ethics such as informed consent fell outside the scope.
How such issues (such as informed consent or more generally ethical clearance)
were dealt with institutionally, however, and by which mechanisms, could be
an RRI ethics issue. Similar arguments were carried out for the other keys.

Giving the philosophical concept of RRI priority also implied the need
to deal creatively with the idea of a monitoring framework to make it com-
patible with the appropriate understanding of governance: not command-
and-control but an appreciation of the role of new and broader dialogues
between science and civil society. The approach chosen was largely inspired
by the concept of productive interactions developed in the FP7 SIAMPI
project, referring to societal change being the consequence of interactions
between researchers and stakeholders in society, defined as a dynamic net-
work around a societal issue like, for example, global warming, renewable
energy or migration (Spaape and van Drooge, 2011).3 This was stated in the
executive summary of the Expert Group report as follows:

This means that the group sees RRI from a network perspective,
consisting of stakebolders jointly working on a set of principles guided
by the RRI keys. When monitoring RRI policy, the prime focus therefore
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should be on the development of RRI agendas in these networks. In other
words, the focus of monitoring and indicators should be on the govern-
ance of RRI in these networks, and in particular on what kind of RRI
policies are developed (best practices). Secondly, one should discuss the
kind of indicators best fitting research and innovation (R & I) practices
and goals within these networks, and then decide upon a limited set of
indicators (because things have to be manageable). Such indicators are
thus highly contextual, meaning that there will be no one list for all.
(Strand et al., 2015, p. 5)

The strategy of the Expert Group was accordingly to propose a large set of
more or less practicable indicators that could give ideas and inspiration not
only to the European Commission but to anyone who might be interested in
monitoring the success of RRI activities in a learning process.

2.2.1 What to indicate?

Another design issue, perhaps a less controversial one, was the question of
what the indicators were supposed to indicate. RRI activities and initiatives
could be seen as a means to an end, namely to change R&I practices so that
they would be more “responsible” in the RRI sense. In principle, one might
have a theory or a body of evidence that already specified what such means
would have to be in order to reach that end. As a matter of fact, one did not.
The causality between RRI means and RRI outcomes was not established.
On the other hand, measuring the degree of responsibility of R&I practices
was not a trivial exercise, either. The Expert Group opted for a hybrid model:

To be responsible in general and in the specific terms of RRI includes
three dimensions: performance, perception and key actors. RRI per-
formance depends both on the processes that promote RRI activities
and on the effects that these processes have: outcome. Acting respon-
sibly defines who we are — we are acting in a certain manner (perform-
ance). But responsibility also includes the key element of perception —to
be seen to act responsibly. The weight given to process, outcome and
perception indicators for a given issue depends upon the nature of that
issue. Again, what we offer here is a generic and flexible framework that
in itself can be applied responsibly as well as irresponsibly.

(Strand et al., 2015, p. 16)

2.2.2 What about substantive values such as sustainability
and social justice?

In addition, there was the issue of the comprehensiveness (or rather the lack
thereof) of the six keys. In line with the strategy of “mild subversive humanism”,
the Expert Group kept the keys but presented an argument for extending the
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framework with two additional keys: sustainability and social justice/inclu-
sion. Although the argument never gained any traction, at least not until
the writing of this chapter, we took some pride in how it was crafted. It was
presented as a corollary of the Europe 2020 strategy of the EU, an overarching
policy of which actually Horizon 2020 was an act of implementation. The
slogan of Europe 2020 was “smart, inclusive and sustainable growth” (Strand
et al., 2015, p. 11). The Expert Group argued that, if R&I was to give growth,
then inclusive and sustainable R&I was needed to yield inclusive and sustain-
able growth. While perhaps not an entirely valid syllogism, the argument was
expressed within the orthodox EU policy discourse at the time; within what a
Rawlsian would have called the comprehensive normative doctrine.

The resulting framework could be presented as a matrix (Table 2.1).

The remaining task was to populate the cells. The Expert Group did so
with creativity, with little regard for the statistics that were already sitting
there in DG RTD, in part because we expected the MoRRI project to take
a more pragmatic approach, and in part because the policy winds inside
DG RTD were blowing away from, or even against, RRI towards the
end of 2014. As it became ever less likely that the indicators would actu-
ally be adopted by DG RTD in their daily work, it appeared ever more
important to present something that could inspire RRI governance “out
there”, in national research funding organisations and in self-governance
in research-performing organisations. Again, the ethics indicators may serve
as an example of the creative approach. The following were the proposed
indicators for the process dimension of the RRI ethics key (excerpts from
report) (Strand et al., 2015, pp. 34-35):

®  Documentation of institutional attention to normative tensions related
to research integrity policies and actions. (This may manifest itself in a

Table 2.1 The indicator framework of the Expert Group report

Criteria Performance indicators Perception  Key actors
indicators
Process Outcome
indicators indicators

Public engagement
Gender equality
Science education
Open access

Ethics

Governance
Sustainability

Social justice/inclusion

Source: Reproduced from Strand et al. (2015).
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number of ways, e.g. activities such as open meetings or seminar series
on ethics and research integrity and the inclusion of such discussions in
research strategy papers, research proposals.) This is a qualitative indi-
cator that will have to be based on strategic sampling of information —
process indicator.

®  Documented change in R&I priorities (research or research funding)
attributable to multi-stakeholder and/or transdisciplinary processes of
appraisal of societal relevance and ethical acceptability (presencelfre-
quency; qualitative descriptions; best practices) — process indicator.

®  Presence of mechanisms for multi-stakeholder and/or transdisciplinary
processes of appraisal of societal relevance and ethical acceptability
(presencelfrequency; qualitative descriptions; best practices) — process
indicator.

e The formal and actual scope of the ethics review/IRB [Internal Review
Board] clearance (e.g. whether a committee or a reviewer is free to iden-
tify any type of ethical issue or concern or has to limit the analysis to a
predefined set, and the degree to which this freedom is enacted) — pro-
cess indicator.

The first entry of this list illustrates again how the “philosophical” concept
of RRI informed the design. Research integrity as such might be an issue
of research ethics but, in this understanding, not of RRI. Rather, the RRI
issue is whether the R&I actors and practices are aware of the tensions
between the theory and practice of research integrity, which again was seen
to be related to the tensions between Mertonian norms and a conception of
science as a fully autonomous, ivory tower-type institution on one hand, and
the social contract of science that was envisaged by the more constructivist
or at least coproductionist views on science that informed RRI thought, on
the other. To be concrete, installing and applying ethics guidelines for co-
authorship is a research integrity issue. To reflect and act upon the tension
between such ethics guidelines and the real-world pressures and demands
for strategic authorship in a highly competitive research field is an RRI issue.
Even just to understand what this indicator referred to, not to speak of how
to measure it, demanded insight into these theoretical issues. But why should
such insight not be demanded? Why would it be appropriate to allow people
to govern science if they have no theoretical understanding of the process of
how science is organised and carried out?

2.3 What does it mean to take a “network approach”?

The preceding paragraph ended with two rhetorical, tendentious questions.
Of course we stated them because we believe that it is inappropriate that
science is governed by individuals and institutions who lack a theoretical
understanding of science. Such an understanding cannot be gained in a short
while or by a short text; a proper learning process would require the study
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of STS scholars such as Sheila Jasanoff, Bruno Latour, Donna Haraway
and Brian Wynne (to mention a few) in addition to the already-mentioned
Nowotny, Gibbons, Funtowicz, Ravetz, Godin and others. It is only fair,
however, that the authors of this text try to indicate what we mean by a
“network approach” and a “coproductionist perspective” to those readers
to whom such concepts are alien. We shall do that by providing our own,
possibly somewhat idiosyncratic, outlook on the governance of science at
the time of writing.

At the beginning of the 21st century, in countries with a functional
research sector, institutes operating within the academic sphere (universities,
academy institutes and other) also perform their research in the context of
issues and challenges in policy or society at large. The networks that are
formed by these wider communities are as a rule more diverse and often
also more temporary than traditional academic networks. Both researchers
and policy makers have to review their perspective on this position, both in
terms of how they interact with the broader environment (for example, with
regard to their R&I agenda) and in terms of how they assess the success
of new forms of collaboration. The networks are characterised by a var-
iety of scientific stakeholders (various disciplines) and stakeholders from
society, be it industry, government or society at large. Somehow, all these
different backgrounds, interests and work practices have to be attuned in
new arrangements in which goals, performance and monitoring and evalu-
ation have to be elaborated.

Research that aims at helping innovate society in a responsible way,
whether this is through new ideas, technologies or new forms of organisa-
tion, new insights or processes, or otherwise, is thus mostly the outcome of
an intricate process in which a multitude of actors operate, with participants
coming into the collaboration with different perspectives, interests and
expectations. The mix of partners differs per sector and per subject, and so
will the weight of different RRI keys. Sometimes there is a small enduring
network of established actors, with a high level of coordination, for example
in public health research where researchers collaborate with specific gov-
ernmental bodies, hospitals, general practitioners and patient organisations,
and sometimes industry (Spaapen and van Drooge, 2011, p. 214). Typically,
the research agendas in such networks are developed in close collaboration
with the relevant stakeholders who have more or less the same goal. It is
relatively easy to agree about which RRI factors are relevant and how they
should be applied. In other cases, this is not so. Networks can be much more
open and dynamic, with stakeholders coming in and going out, and having
rather different goals in mind. One example is the case of energy transition,
where goals and development paths can lie far apart (nuclear energy versus
renewable energy) and stakeholders feel less connected to each other (say,
the car industry and Greenpeace). But also in those cases, RRI should be part
of the agenda development. As we write, in 2018, automated cars are emer-
ging as an issue of growing importance and potential for controversy. We
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shall take that issue as an example of a diverse network filled with different
interests.*

The automobile industry in Europe and the USA is starting to invest in
the development of electrical and self-driving cars, from Ford’s $1 billion
investment in an artificial-intelligence company to Uber’s 2016 purchase of
self-driving truck company Otto. Tesla, Nissan and BMW all say they will
have fully driverless cars by 2021. And a report from the Boston Consulting
Group suggests that by 2030 more than 5 million conventional vehicles
could be replaced by automated ones in the USA alone (Lang et al., 2017).

Many European governments have set up policies to ban fossil fuel cars
in the next two decades or less. Obviously, a main driver for this develop-
ment is the necessity to reduce the level of CO, reduction in line with the
Paris agreements. But the new transportation system will have a major influ-
ence on many other aspects of society. It will be a relief to drivers who have
to commute every day from home to work or elsewhere, and then it will
most likely influence the behavioural patterns of these drivers. To predict
what will happen is however very difficult since, as it turns out, the envir-
onmental impact of automated vehicles is extremely uncertain. One report
from the American Department of Energy found that automated vehicles
could reduce fuel consumption for passenger cars by as much as 90%, or
increase it by more than 200% (Worland, 2017).

The wide range of potential outcomes is the result of a long list of
variables about how a future with automated cars will take shape. These
variables partly lie in the scientific and technological options that will
be developed, and partly in the behaviour and interests of a multitude
of societal stakeholders, ranging from industry to governments to con-
sumer organisations to the general public. Many researchers expect that
automated cars will lead to a sharp increase in the average miles travelled
by a given vehicle, thanks to the human factor. Key barriers to hopping in
a car - fatigue, age or intoxication, to name a few — will disappear, they
expect, and car owners will be free to travel further and more frequently.
Workers may choose to live even further away from the office, opting to
sleep in the car or use that time to squeeze in a workout. And, once in the
city, car owners might instruct their vehicle to drive around in circles rather
than pay for parking. And there is more. Beyond changed driving patterns,
simple technology advances will reduce the environmental toll of automated
cars. Most importantly, engineers say that the largely accident-free vehicles
can eliminate safety equipment, such as antilock brakes and airbags, that
has increased the weight — and fuel consumption — of vehicles. Automated
cars can also travel closer together, allowing them to take advantage of aero-
dynamics. Trucking fleets are already trying to take advantage of this fuel-
saving measure.

With all the insecurities the question is how to (try to) steer — govern —
this important development forward. Who are the key players and how
will they relate to each other, and will they develop, and carry out, an R&I
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agenda in a responsible way? Researchers alone cannot do this. They have
sought to model how humans might respond to automated driving using
surveys, driving data and lab experiments, but ultimately the sheer number
of choices and assumptions involved in transportation has made reaching
concrete conclusions about driving behaviour difficult. Regulators cannot
do it. While they represent the obvious way to protect against the poten-
tial environmental downsides of automated vehicles, they will not know
what the most efficient way is to influence drivers’ behaviour as long as
they are uncertain about technical and social developments. The automobile
industry cannot make the transition without changing their business model
that historically has been founded on fossil fuel cars. Clearly, the network
around this issue is much wider (for example, how will enough electricity be
produced without negative effects on the environment, and by whom?), and
the actors in this network will be confronted with RRI issues on a more or
less permanent basis.

To sum up: there are many uncertainties in the scientific and societal
developments of automated cars and road systems. The future will be
decided via a mix of technical solutions, human behaviour and political and
business decisions. Many RRI keys play an important role in many of the
discussions between the different stakeholders: how to engage civil society,
educating the public to strengthen social dialogue, ethical and gender issues.
But perhaps most of all the question how to govern such a process in a
way that is inclusive and socially just. While scientists and policy makers
say reducing emission figures will be key to addressing man-made climate
change, there is a wide range of potential outcomes and this is the result of a
long list of technical, political and human variables about how a future with
automated cars will take shape.

We see an area where there seems to be a lot of consensus about the neces-
sity of reducing the emission of CO, as a prime cause of global warming and
climate change. But at the same time, there is a lot of uncertainty how to
reach those goals in a responsible way in a societal network with lots of
different interests and uncertainties. The main challenge is to develop a pro-
cess of development that is based on only responsible governance. Arguably,
this is more difficult to manage in the latter case than in the case of public
health, mentioned before, where we see a more or less stable network with
partners close to each other.

2.4 RRI: a sinking ship?

Whether such a responsible development will be possible in the USA of the
early 21st century remains to be seen. For those who still believe in so-called
European values, as professed in the EU Charter on Fundamental Rights,
including the present authors, it seems that RRI ought to be part and parcel of
European development. Listening to policy makers in Brussels, or reading the
research policies at the entry into the ninth Framework Programme for Research
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and Innovation, however, RRI seems to be a sinking ship, if not already at the
bottom of the Atlantic ocean. Still, if Europe wants to be different from the rest
of the world, more democratic, more social, more ethical, etc., then it is difficult
to see how one could avoid the values and principles informing RRI in one way
or another as part of the development of R&I in a responsible society. To do
this effectively, a new thinking about agenda setting and evaluation of network
activities is necessary. In short, this should be based on the combination of a
theory of change and a convincing narrative to explain both the main goal of
R&I and the ways how to achieve these goals.

Evaluation of R&I in the 21st century is therefore both demanding and
exciting. It is exciting because the pace of scientific research speeds up by
the year thanks to the growth of science and global collaboration. Adding to
that is the influence of digitisation, enabling new ways of cooperation, and
collecting data and exchanging them globally, the growing need for inter-
and transdisciplinary collaboration (especially between human and techno-
logical scientific fields as machines and human bodies are becoming ever
more connected; see Strand and Kaiser, 2015)) and the worldwide challenges
that are in desperate need of scientific input (climate change, energy transi-
tion, genetic engineering, migration and political crises). One could say that
science is finally becoming a truly international trade.

It is demanding too, because a broad variety of stakeholders (from policy,
industry and wider society) is pervading university life at an ever faster pace.
Academic researchers are required to think about the relevance of their
work for those stakeholders, and need to engage in a negotiation process
with them. There is no escape here, because more and more research funding
is allocated in ways that require societal impact, both at the national and
European level. Europe spent about 80 billion euros in the current frame-
work programme H2020 and two of the three main parts — the Grand
Societal Challenges and industrial leadership) directly promote collabor-
ation between science and society. At the national level governments design
large programmes to stimulate collaboration between science and society,
like, for example, in the Netherlands the Top Sector policy and the Science
Agenda (Dutch National Research Agenda, s. a.). In this, demands for soci-
etal impact and public engagement come together, the Dutch National
Research Agenda being the result of a nationwide public consultation about
what would be the most urgent questions that science could help solve in
society. Solutions will have to come from collaboration between researchers
and variegated stakeholders in society. To assess these kinds of large multi-
partner network activities, the Dutch have a comprehensive evaluation
method available, the Standard Evaluation Protocol (SEP).

2.5 ... or a Flying Dutchman?

The national evaluation framework for publicly funded research in the
Netherlands may serve as an example of comprehensive evaluation which
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Table 2.2 Overall framework

Scientific quality Relevance to society

Demonstrable output
Demonstrable use
Demonstrable recognition

includes RRI-like elements. Operating since 2003, the SEP is now in its
third version, running from 2015 to 2021. The philosophy behind the SEP
is that: (1) evaluators should balance the assessment of scientific quality and
societal relevance; and (2) SEP offers an overall framework for all scientific
fields, but within that all fields should be able to use indicators that are
appropriate for the research practices of a particular field. In other words,
there is room for a bottom-up development of indicators as long as they fit
into the overall framework. The overall framework consists of two main cri-
teria, scientific quality and societal relevance, with three indicator categories
for both: output, use and recognition (Table 2.2).

Next to these two main evaluation criteria, SEP includes a number of
other criteria that are part of the overall assessment framework. These are
viability, PhD programmes, diversity and research integrity. With the excep-
tion of PhD programmes, all of these criteria overlap with the RRI keys
set by the EU. Viability is meant as a management criterion which includes
governance issues, diversity includes gender issues and research integrity
includes ethical issues.

Research entities to be evaluated have to produce a self-evaluation report
that regards all of these elements, preferably via a narrative highlighting
the connection between the scientific goals and their relevance to society.
Indicators may be used to underpin this narrative, but, as mentioned above,
the SEP does not prescribe which indicators to use. There are two important
ideas behind this: one is that there is not one set of indicators which is
useful for all fields, and the other is that the research community should
be allowed to take responsibility by choosing how to represent its research
production and the ways it interacts with stakeholders in society. The main
difference with other evaluation systems is that, in the SEP, the responsibility
is placed with the community of researchers and stakeholders to enable
self-governance.

RRI, in von Schomberg’s (2011) definition, fits in this approach of com-
prehensive evaluation. As mentioned above, some of its main keys have been
introduced in the national evaluation process, SEP 2015-2021, like diver-
sity/gender issues and ethics/integrity.

To assess research in this broader context, rather different evaluation
regimes than the current ones are necessary. Innovative approaches can
be found in a limited number of countries, for example the Scandinavian
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countries, the UK, Canada, Australia and the Netherlands. Building on
the possibilities that SEP 2015-2021 offers, the humanities faculties have
developed a novel approach which is based on the narrative as a central
element in the self-evaluation report. The idea is simple: tell the world why
it is important that you are doing the research you are doing. To do this in
a convincing way for a wider audience, you need to clarify the connection
between the scientific goals and the possible impact results can have on
society. And you need to show how you envisage engaging stakeholders and
how you collaborate with them. To be short, research is part of a bigger
innovation process, and its role in that process has to be shown.

In principle, this is a qualitative approach, but the narrative should be
supported by concrete evidence of activities in the realms of science and
society. The purpose of this new kind of evaluation is different from trad-
itional evaluations: it is not competitive and ranking-oriented (who publishes
the most), but oriented towards collaboration and mutual learning: how can
we best bring together necessary knowledge and expertise from science and
society to solve major problems in the world?’

2.6 Off track and into the sea

We can imagine how the historians and archaeologists of the future might
conclude how governance of science emerged as a particularly difficult soci-
etal challenge in the 20th and 21st centuries, characterised by high but unclear
stakes, partial understanding, disputed criteria and sometimes outright con-
fusion. Metaphors have their benefits and risks when understanding is par-
tial. Metaphors can help to give a first, tentative grasp of the situation but
may also direct the attention too much and effectively limit it. “Governance”
is already, by its etymology a nautical metaphor, indicating that science is a
ship to be navigated. It is not, if at all, on the sea, it is a huge fleet, and in a
sense it is not too wrong to think of the marginal attempts of imposing RRI
as top-down policy concept as the attempt to launch another little ship into
that fleet. Playing on that metaphor, it was little wonder that it sank, and
better prospects of success if it could become a network approach Flying
Dutchman, that is, a ghost that might haunt, fascinate and inspire the minds
of the thousands of sailors and fellow travellers who together constitute the
collective governance of science of the future. Whether that ghost will carry
the name RRI is not necessarily as relevant. The underlying issues of difficult
collective choices will remain.

Indeed, in order for human historians and archaeologists to exist in
the future, the governance of science will have had to improve. Initially in
this chapter, we likened science to a runaway train, hijacked by policy and
industry. This is an appropriate metaphor in order to emphasise the serious-
ness of the situation. Indeed, just by compiling a list of some of the products
of science and engineering in the 20th century — nuclear technologies, plu-
tonium, chemical and biological weapons, surveillance technologies, genetic
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engineering of bacteria and virus, increasing CO, levels, microplastics,
organic pollutants, algorithms that know nothing but pretend to know
everything about us, etc. — it seems quite surprising that human civilisation
did not collapse already in that century (or is the downfall happening now
with some delay?). How much more can it take of irresponsible techno-
logical development?

The problem with the metaphor of the runaway train, however, is that it
does little but consolidate a sense of disempowerment, as in the Jethro Tull
rock song that gave the title to this book chapter, Locomotive Breath.

To create support for expansive research funding, 20th- and 21st-century
policy makers crafted their policies within the discourse of technological
optimism and scientific determinism: science is a train, its destination is
Utopia and we should simply decide to go faster. As the Utopia becomes
dystopic, optimism flips into pessimism and despair, as in the song lyric.

However, science is not a train, there are no rails and there is no
predetermined trajectory. To admit that is the first step towards a more
proper governance. The next step is to admit that there is no captain but
rather a fuzzy, diverse, self-organised network of sailors and travellers with
sometimes rather different visions of what can or should be done (think
of the Chinese researcher He Jiankui and his genetically designed twin
babies: Regalado, 2018). We hypothesise that the future historians who
encounter this text will find these claims to be self-evident, otherwise they
won’t be there to encounter it. For them, then, the alien character of the
early 21st century was that it was a time when these simple insights were
controversial and could only to a very little extent be adopted into govern-
mental policies and governance practices.

Notes

1 Our observations and reflections are entirely our own and should not in any way
be taken to represent the views of other members of the mentioned expert group
or individual fonctionnaires of the European Commission, nor seen to express
the official views of the European Commission at any point in time. One author
(Strand) has performed the work with this text as part of the project SuperMoRRI.
This project has received funding from the European Union’s Horizon2020
Research and Innovation Programme under grant agreement no. 824671. We are
obliged to clarify that the Funding Agency cannot be held responsible for any use
that may be made of the information the text contains.

2 All MoRRI deliverables can be accessed from http://www.morri-project.eu.
The full indicator report, called Deliverable 4.3, can be found at http:/www.
technopolis-group.com/wp-content/uploads/2018/02/D4.3_Revised_20022018_
clean.pdf

3 The FP7-funded SIAMPI project developed indicators to assess the social impact of
research. More information can be found on the project website: www.siampi.eu

4 This example is adapted from an article by Justin Worland in Time of 16 November
2017, Why self-driving cars might not lead to a huge drop in fuel consumption.
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5 The website for this approach was developed for the humanities, but may serve as
inspiration for all fields: www.qrih.nl/en
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3 Strategic responsible innovation
management (StRIM)

A new approach to responsible
corporate innovation through
strategic CSR

Agata Gurzawska

3.1 Introduction

Over recent decades, companies have operated in complex business environ-
ments. On the one hand companies are facing fierce competition and need
to achieve and manage innovation to maintain a competitive advantage and
improve their financial performance and market share. On the other hand,
businesses need to fulfil their legal obligations and seek to improve their
corporate social responsibility (CSR) for multiple stakeholders in order
to gain greater social acceptance of their activities. Despite the popularity
of both innovation management and CSR most companies do not neces-
sarily connect them and manage them strategically (Husted and Allen 2007;
Husted, Allen et al. 2015). We lack a broader holistic perspective on the com-
plex connection between innovation and CSR (McWilliams and Siegel 2006;
Yin and Jamali 2016). In other words, we do not have a strategic and generic
business model connecting innovation and CSR, through which innovation
practices can create business value and positive societal and environmental
change. The disconnectedness of these two aspects of corporate activities
may lead to missed business opportunities, avoidable financial losses for a
company in the long run, as well as negative economic, societal and environ-
mental impacts. Therefore, the challenge is to innovate in a responsible way.
An effective strategic approach to responsible corporate innovation would
have sustainable outcomes for both business and society. I argue that inter-
twining innovation and CSR may bring opportunities for both business and
society. In order to bring sustainable economic, societal and environmental
outcomes, companies should have a strategic approach to innovation and
CSR management. This chapter places the assessment of responsible innov-
ation (including measuring, monitoring and reporting) in a broader picture
of a business strategy. This analysis is crucial to understand why, when and
how the evaluation and control of responsible innovation should be done in
order to mitigate risks and strengthen strategic planning.
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The remainder of this study is as follows: Section 3.2 defines the concepts
of innovation and CSR, explores their relation to business strategy and
addresses current discussions providing the theoretical understanding based
on the existing literature; Section 3.3 explores the connection between innov-
ation and CSR with a reference to the concepts of Responsible Research and
Innovation (RRI), CSR-driven innovation, innovation-driven CSR and the
multi-stakeholder approach; Section 3.4 derives from the strategic manage-
ment literature and formulates a new approach called strategic responsible
innovation management (StRIM); and Section 3.5 summarizes the findings.

3.2 Innovation, CSR and their relation to business strategy

3.2.1 Innovation

Innovation in the business context can be broadly defined as the successful
application of new ideas (Dodgson, Gann et al. 2013). Various definitions of
innovation exist; however this study takes a holistic approach to innovation,
characterised as ‘the implementation of a new or significantly improved
product (good or service), or process, a new marketing method, or a new
organisational method in business practices, workplace organisation or
external relations’ (OECD 2005). Therefore, four types of innovation can be
differentiated that encompass a wide range of changes in companies’ activ-
ities: product innovations, process innovations, organisational innovations
and marketing innovations (OECD 2005). The crucial characteristic of
innovation is that it is not a single action, a single idea or the invention
of a single new device, but rather an integrated process involving various
steps (Trott 2008; Conway and Steward 2009). Innovation emerges from
various sources and has a multiplicity of influences, e.g. new regulations,
new technological standard, collaborative partners or potential funding
opportunity (Dodgson, Gann et al. 2013). However, there are two main
sources of innovation, namely market pull and technology push (Bennett
and Cooper 1981). Innovation originating from market pull comes from
consumers’ needs and identifying new market opportunities or a segment of
an existing market that has been neglected (Whittington 2001; Baker 2014),
whereas technology push comes from scientists and engineers, thereby scien-
tific discovery or the availability of new technology leads to the development
of a product (Bennett and Cooper 1981). Innovation is a crucial competence
because it enables a company to adapt to the dynamically changing needs of
the marketplace and is pivotal to the profitability and long-term survival of
any company (Hauser, Tellis et al. 2006).

As far as innovation is said to be a key driver of economic development
(Hanekamp 2007), it may challenge ethical values and human rights. One
of Kranzberg’s laws states that ‘technology is neither good nor bad; nor is it
neutral’ (Kranzberg 1986). Recent controversies around misuse of Facebook
users’ data by Cambridge Analytica and potential implications for the US
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presidential elections in 2016 or the Social Credit System introduced in
China (to score its citizens based on various data, including social media
information) (Reuters 2018) raise legitimate concerns as to whether innov-
ation, science and technology can be left to operate autonomously in the
market without societal guidance and regulation. These considerations raise
questions about companies’ responsibilities for their innovation activities
with respect to the environment, stakeholders and society. This issue is often
discussed in relation to the more widely known concept of CSR.

3.2.2 Corporate social responsibility

The debate on whether companies have responsibilities to society beyond
making profits has created an enormous amount of interest and contro-
versy over the last 60 years. Nevertheless, companies more often recognise
that they do have responsibilities that go beyond immediate shareholders
and making profits (Crane and Matten 2016). Companies operate in, and
interact with, society and the environment and serve customers in one
or more countries. They fulfil their responsibilities by applying the well-
established concept of CSR, which is a popular business management con-
cept. Many companies have put some sort of CSR policy in place or have
made explicit CSR communications (Maignan and Ralston 2002).

The most well-known definition of corporate responsibilities is Carroll’s
(1979,1991) definition of CSR which identifies four categories of responsibil-
ities: economic, legal, ethical and discretionary/philanthropic (Carroll 1979,
1991). Dahlsrud (2008), in a comprehensive review of CSR definitions, iden-
tifies five dimensions of CSR, specifically, environmental, social, economic,
stakeholder and voluntariness. Garriga and Melé (2004) suggest there are
four groups of CSR theories, namely instrumental, political, integrative and
ethical theories. Basu and Palazzo (2008) propose that business approaches
to study of CSR can be divided into three categories: (1) stakeholder-driven
(pressures from external stakeholders); (2) performance-driven (the effect-
iveness of CSR actions in terms of their purpose by the organisation and
their impact on the outside world); and (3) motivation-driven (the reasons
why organisations undertake CSR) (Basu and Palazzo 2008). From the man-
agerial perspective, CSR can be defined as:

the process by which managers within an organisation think about and
discuss their relationship with stakeholders as well as their roles in rela-
tion to the common good, along with the behavioural dispositions with
respect to the fulfilment and achievement of those roles and relationships.

(Basu and Palazzo 2008)

There are many ways to think about CSR, but broadly speaking, CSR
refers to responsibility, hence duties and obligations or motivation and
opportunities of the companies towards society (Gurzawska et al. 2015).
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CSR derives from organisational sensemaking and dwells as an intrinsic part
of a company’s character (Basu and Palazzo 2008).

3.2.3 Strategy and strategic management

In today’s complex business world, corporate success depends on crafting
and implementing effective business strategies (De Kluyver and Pearce
2006). According to Mintzberg’s and McHugh’s ‘grass-roots model” (1985),
a strategy consists of intended and focused plans, on the one hand, and
of emergent and often highly unexpected developments, on the other
hand (Mintzberg and McHugh 1985). Rapid changes in the competitive
environment require ‘crafting long-term vision for an organisation while
maintaining a degree of flexibility about how to get there and creating a
portfolio of options for adapting to change’ (De Kluyver and Pearce 2006).
Therefore, strategic management can be defined as the field dealing with
‘the major intended and emergent initiatives taken by general managers on
behalf of owners, involving utilisation of resources, to enhance the perform-
ance of companies in their external environments’ (Nag, Hambrick et al.
2007). Husted and Allen (2000) incorporate these definitions, and construe
strategy as plans and actions taken to create unique resources and capabil-
ities that leverage organisational routines and that are the source of sus-
tainable competitive advantage and superior performance. From a practice
point of view, strategy is about creating tools for managers to decide about
how the company is going to win in the future (Husted and Allen 2010).
The purpose of strategic management is to bring about the conditions
under which the organisation is able to create value. Value can be created
through either the development of new products, processes, organisational
innovations and marketing innovations or through the creation of entirely
new markets (Husted and Allen 2007). In other words, companies use strat-
egies to provide a competitive advantage or avoid a competitive disadvantage
(Powell 2001). Husted and Allen (2010) argue that corporate strategy aims
to achieve superior performance and both economic and social objectives
of the company (gain economic and social competitive advantage or avoid
economic or social disadvantage) (Husted and Allen 2010). They perceive
strategy as a rational process that seeks two valuable and rational ends —
economic value creation and social value creation (Husted and Allen 2010).

3.2.3.1 Innovation and strategy

There is a deep connection between corporate and innovation strategy in
many business sectors (Berkhout 2013). Innovation is regarded as the focal
point of a company’s strategy (Milling and Stumpfe 2000). Innovation
influences various aspects of companies’ economic performance and cor-
porate competitiveness, ranging from effects on sales and market share to
changes in productivity and efficiency (OECD 2005). Nevertheless, benefits
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from innovation vastly depend upon how well it is managed. Therefore, in
recent years, the field of managing and shaping innovation has attracted con-
siderable attention from academics, policy makers and business practitioners
(Conway and Steward 2009). The definition of innovation implies a process
that involves the elements of strategic management, and therefore it should
also reflect this systemic, strategic approach to innovation. According to this
approach, the company is a system of interrelated and interdependent parts
(White and Bruton 2010) that involves a framework of inputs, transform-
ations, outputs (Muller, Vilikangas et al. 2005; De Weerd-Nederhof 2007;
Davila, Epstein et al. 2012) and feedback along the entire process (White
and Bruton 2010). Figure 3.1 presents the system approach to innovation
management.

Innovation is managed strategically through creating supportive
structures, practices and processes which additionally requires that com-
panies are in harmony with the contextual conditions in which they
operate (Dodgson, Gann et al. 2013). Innovation is an organisation-wide
concern that affects all units in a company, its organisational structure,
people, processes, procedures and systems (White and Bruton 2010). Many
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physical operations -
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information integration of L
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Figure 3.1 A system approach to innovation management. (Adapted from De Weerd-
Nederhof; White and Bruton, 2010; and Davila et al. 2012; Muller et al.
200S.)
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businesses that engage in innovation have separate research and develop-
ment (R&D) divisions, innovation managers or innovation boards, which
are often a driving force for their success.

3.2.3.2 CSR and strategy

Over recent decades CSR has shifted from the margins to the mainstream
of business practice. The concept and scope of CSR have also evolved, from
mere philanthropic action to so-called strategic CSR (Baron 2001; Lantos
2001; Gugler and Shi 2009), where corporate responsibility is managed in
a systematic and intentional way. As emphasised by Galbreath (2006), ‘CSR
is ultimately a strategic issue, one that cannot be separated from a firm’s
overall strategy’ (Galbreath 2006). According to the strategic CSR literature,
CSR is strategic when it is integrated into companies’ core business oper-
ation and, therefore, as an important part of corporate competitive strategy
as it yields substantial business-related benefits to the company (Burke and
Logsdon 1996). In other words strategic CSR is:

a business strategy that is integrated with core business objective and
core competencies of the company, and from the outside is designed to
create business value and positive social change, and is embedded in a
day-to-day business culture and operations.

(McElhaney 2009)

Strategic CSR engagement is at the heart of the core business model and is
brought into central value creation (Midttun 2009).

Many companies choose a CSR agenda and engage in ‘doing good’ by
developing and engaging in projects that meet societal and environmental
obligations and objectives, irrespective of a company’s interest (Husted,
Allen et al. 2015). Porter and Kramer (2006) assert that businesses usually
only consider CSR in generic ways instead of in ways appropriate for their
future strategies. In contrast to simply ‘doing good’, a strategic approach to
CSR requires that companies deliberately create, implement and measure
strategic investment and outcomes of social projects that seek a competi-
tive advantage and economic value (Porter 1985; Liedtka 2000). In this
way social projects replicate the strategic intention of ‘market’ behaviour
(Husted, Allen et al. 2015). CSR needs to be considered more in terms of the
opportunities it provides to the business and a fundamental value creation
driver, rather that a reactive-defensive strategy and a support function to
reduce risks and costs for shareholders (Midttun 2009; von Weltzien Hoivik
and Shankar 2011). Lantos (2001) differentiates strategic CSR from eth-
ical CSR (moral responsibility to any individuals or groups where a com-
pany might inflict actual or potential injury) and altruistic CSR (being a
‘good corporate citizen’ by ‘giving back’ to society, regardless of whether or
not this will benefit the company itself). He emphasises that strategic CSR
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Figure 3.2 Seven-step model of corporate social strategy. (Adapted from Husted and
Allen 2010.)

‘creates a win-win situation in which both the company and one or more
stakeholder groups benefit’ (Lantos 2001). Husted and Allen (2010) pro-
pose a seven-step model of corporate social strategy (Figure 3.2) based in
strategic analysis literature (Husted and Allen 2010).

Some scholars look into CSR from the ‘business case’ perspective and
claim that strategic CSR can improve corporate competitiveness and, subse-
quently companies’ economic and financial performance (Burke and Logsdon
1996; Zadek 2000; Kurucz, Colbert et al. 2008; Carroll and Shabana 2010).
Porter and Kramer, the pioneers of connecting CSR and competitiveness
(Porter and Kramer 2002), claim that companies can improve their long-
term performance by connecting the company’s financial and societal goals.
They further argue that a strategic approach to corporate philanthropy
can align both economic and social objectives (Porter and Kramer 2002).
Through strategic CSR a company could make most significant societal and
environment impact and harvest the greatest business benefits (Porter and
Kramer 2006). Husted and Allen (2010) argue that companies that include
social action programmes in the strategic decision-making process achieve
better results in economic and social value creation (Husted and Allen
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2010). Moreover, strategic CSR could allow companies to achieve a unique
business position through differentiation from competitors in a way that
lowers costs or better serves a particular set of customer needs (Porter and
Kramer 2006). However, because of the increasing stakeholder pressure and
benefits that CSR brings, a company’s survival in modern society ‘seems
to require an awareness of social responsibility as an indispensable part of
strategy’ (Galbreath 2006). Therefore, today there are hardly any major con-
sumer products companies that do not actively innovate to develop socially
responsible products (Iyer and Soberman 2016). Being socially responsible
is much more important than ever before.

3.3 The link between innovation and CSR

CSR initiatives are meant to be applied to all company activities and
business and, therefore, also to innovation processes. Nevertheless, although
some companies explore potential benefits of linking innovation and
CSR, many businesses perceive investment in CSR as an unnecessary and
costly burden (Porter and Kramer 2006). Higher costs due to the trade-off
between returns from traditional business models and the cost of changes
into responsible innovation practices and investment constraints are an
argument for disconnecting CSR and innovation, particularly among small
and medium-sized enterprises (SMEs) (Gurzawska et al. 2015; Gurzawska,
Makinen et al. 2017). As a result, innovation activities are usually excluded
from a company’s responsibility agenda. There are several reasons for this
situation and arguments against them, including the extent to which innov-
ation and CSR overlap and the question of whether and how responsible
innovation practices pay off, whether through value creation, competitive
advantage, strengthening companies’ reputation, enhancing the company’s
networks and stakeholder relationships, and therefore expanding intan-
gible resources such as knowledge, co-creation and innovation capability.
This section discusses these arguments and proposes a counterbalance for
these claims.

3.3.1 Conceptual perspective

From a conceptual point of view not every corporate innovation should
be perceived through the lens of responsibility, nor should CSR be solely
focused on innovation. This is because not every corporate innovation raises
societal, ethical, human rights or environmental issues. At the same time,
CSR covers all aspects of a company’s activity but does not exclusively relate
to a company’s innovation activities, thus CSR tools or actions are gener-
ally not designed specifically for innovation. Nevertheless, the sphere where
these two concepts converge allows for the search for responsible corporate
innovation. Figure 3.3 demonstrates the relationship between corporate
innovation and CSR, showing the responsibility juncture.
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Figure 3.3 Conceptual relationship between corporate social responsibility (CSR)
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The merging point of corporate innovation and CSR encompasses a var-
iety of well-known concepts that capture responsible innovation in various
forms. Over the last 20 years, we have witnessed an expansion of literature,
business activities and cross-sectoral exchanges, deliberately engineering
societal and environmental responsibilities and objectives. As a result, sev-
eral responsible innovation concepts exist that tackle various aspects of cor-
porate responsibility. Social innovation, environmental and eco-innovation
and sustainable innovation are among the most commonly discussed. Social
innovation has been mainly developed by practitioners to ‘meet pressing
social needs and to improve human and environmental well-being’ (Choi
and Majumdar 2014). In the business context, it can be defined as a process
where companies take ‘community needs as opportunities to develop ideas
and demonstrate business technologies, to find and serve new markets, and
to solve long-standing business problems’ (Kanter 1999). Environmental
and eco-innovation is an innovation that reflects the concept’s explicit
emphasis on a reduction of environmental impact (OECD 2009). Regarding
sustainable innovation, as emphasised by Adams et al. (2016), a variety
of conceptualisations of sustainable innovation exist; however we lack a
clear definition of sustainability. This confusion is reinforced by an array
of labels applied to sustainable innovation, such as CSR; green, eco- or
ecological innovation; social environmental management; and responsible
innovation (Adams et al. 2016). While some authors argue for a respon-
sible approach and give equivalence to environmental, social and economic
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dimensions in sustainability (Hansen et al. 2009; Longoni and Cagliano
2018), the majority of previous work focuses on ecological sustainability
such as eco-innovation and environmental innovation (Carrillo-Hermosilla
et al. 2010) and often overlooks the social dimension (Adams et al. 2016).
Moreover, Lubberink et al. (2017) point out that the social, political and
ethical implications of possible solutions are not part of the sustainable
innovation discourse and practice. Nevertheless, the sustainable innovation
literature provides attempts to connect sustainability with business models
and strategies (Boons et al. 2013; Koistinen et al. 2018), which should be
acknowledged. For instance, Ifiigo and Albareda (2016) propose a sustain-
able innovation framework from the complex adaptive system perspective
that aims to explain how firms engage and experiment. The authors concep-
tualise sustainable innovation around five components: operational, instru-
mental, collaborative, organisational and holistic; the interaction between
these components is characterised by non-linearity, self-organising and emer-
gence (Ifigo and Albareda 2016). Patala et el. (2016 ) build a process frame-
work, which consists of: (1) the identification of potential impacts; (2) the
identification of customer value creation mechanisms; (3) the choosing of
key indicators; (4) life cycle value modelling; and (5) the demonstration of
life cycle value.

Recently, academics and policy makers often refer to responsible innov-
ation in the context of RRI. The most well-known definition of RRI by Von
Schomberg (2013) defines RRI 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 embed-
ding of scientific and technological advances in our society).

(Von Schomberg 2013)

Besides Von Schomberg’s definition, there is a variety of other definitions
and approaches to RRI and RR1is operationalised in different ways (Sutcliffe
2011; Stilgoe et al. 2013; Taebi, Correlje et al. 2014; Foley, Bernstein et al.
2016; Lindner, Kuhlmann et al. 2016; Burget, Bardone et al. 2017; Ribeiro,
Smith et al. 2017; Reber 2018; Rip 2018). With regard to further specifica-
tion of RRI dimensions, there are those that tend to recur in various inter-
pretations of the concept, and those that are more idiosyncratic (Gurzawska,
Mukinen et al. 2017). Responsible innovation in the RRI context is thought
to focus on inclusion (also called engagement, or involvement of society),
anticipation (assessment at an early stage in research and innovation (R&I)
of benefits and risks), reflexivity (reflecting on values and beliefs during R&I)
and responsiveness (the ability to change routines, structures and systems to
adapt to changing circumstances and new insights: Gurzawska, Maikinen
et al. 2017). The European Commission has provided RRI orientation in the
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form of six policy keys, i.e. RRI is R&I that: (1) fosters R&I processes that
are collaborative and multi-actor; (2) incorporates ethical principles so as to
ensure compatibility with fundamental values; (3) promotes science literacy
and science education; (4) promotes gender equality; (5) promotes open
access to scientific knowledge; and (6) is guided by transparent, accountable
and coherent multi-stakeholder governance (European Commission 2012).
Therefore, responsible innovation should be societally desirable, sustain-
able and ethically acceptable (von Schomberg 2013). RRI and CSR share
an emphasis on companies’ responsibilities towards social goods as well
as on stakeholder engagement. Nevertheless, despite some similarities, the
concepts are somehow different (Gurzawska, Makinen et al. 2017). Firstly,
while RRI is largely a top-down approach created in the policy world (e.g.
Horizon 2020 funding), CSR can be characterised as a bottom-up approach
where CSR policies function as a self-regulating mechanism for business.
Secondly, RRI focuses on ethics appraisal and potential and actual social
impact; CSR rather concentrates on the impact on community and environ-
ment (Gauttier et al. 2017). Lastly, while RRI is about R&I, CSR is generally
applicable to all company activities.

Various other forms of a conjunction between CSR and innovation exist,
such as social design, socially responsible design (SRD), eco-design, design
for values and open innovation. While there are differences between how
responsibility is conceptualised and defined in these different concepts,
i.e. social innovation, environmental innovation, sustainable innovation
and RRI (Lubberink et al. 2017), this chapter construes responsible cor-
porate innovation as an umbrella term for any innovation centred around
various forms of corporate responsibility, including sustainability, societal,
ethical, human rights and environmental issues. A stronger understanding
of scattered and often overlapping terminology can ultimately advance
the integration of different disciplines. Therefore, for the purposes of this
research, responsible innovation encompasses social innovation, environ-
mental innovation, sustainable innovation, responsible innovation in the
context of RRI and other concepts of innovation that centre around various
forms of responsibility.

3.3.2 Bi-directional link between CSR and innovation

There is a considerable literature on the way in which, across different sectors
and through time, companies have adjusted to the pressures and opportun-
ities presented by the need to become more socially responsible and sustain-
able, taking into account stakeholder expectations and more responsible
products, processes and services that reflect these changes (Maxfield 2008;
Gugler and Shi 2009; Hanke and Stark 2009; Nidumolu, Prahalad et al. 2009;
Berkhout 2013; Lai, Lin et al. 2015; Sdnchez and Benito-Herndndez 20135;
Herrera 2016; Ueki, Jeenanunta et al. 2016). The European Commission
believes that CSR makes companies more sustainable, competitive and
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innovative (European Commission (a)). It also recognises the importance
of CSR in companies’ ability to innovate, as well as in risk management,
cost savings, access to capital, customer relationships and human resources
management (European Commission (a)). Additionally, responsible innov-
ation encourages a move beyond defensive and proactive CSR into a more
rewarding synthesis between social and commercial concerns fulfilling
public needs and private interests (Midttun 2009). According to Maxfield
(2008), CSR activities that are tightly linked to innovation functions might
bring more financial benefit than those oriented toward public relations,
marketing and human resource management (Maxfield 2008).

A vast majority of CSR and strategic CSR literature focuses on the linkage
between CSR and competitiveness, highlighting the need to go beyond mere
window-dressing work and investing in strategic CSR. In this view stra-
tegic CSR is linked to innovation and therefore depends on an ‘innova-
tive way to enhance efficiency in a socially friendly manner’ (Gugler and
Shi 2009). Grayson and Hodges (2017) explain that CSR creates largely
untapped opportunities for product innovation, market development and
non-traditional business models (Grayson and Hodges 2017). Moreover,
CSR plays a role in differentiation strategies at the product and company
levels through innovation, for example, by developing products that are
socially responsible, as has been done by companies such as Ben & Jerry’s,
the Body Shop and Health Valley (McWilliams and Siegel 2000). The rela-
tionship between CSR and innovation appears to be bi-directional. On the
one hand, companies can use social programmes as a way to foster product
and process innovation (Kanter 1999). In addition, social and environ-
mental programmes may help generate competitively valuable resources for
the company (Sharma and Vredenburg, 1998). On the other hand, com-
panies that have an ability for continuous innovation are more likely to be
able to leverage that same resource in other arenas, such as the development
and implementation of social strategy. McWilliams and Segal (2000) argue
that CSR and R&D investment are highly correlated, since many aspects of
CSR create either a product or process innovation (McWilliams and Siegel
2000). According to the study on the connection between CSR and company
innovation by Luo and Du (2015), the positive relationship is stronger for
companies with higher R&D investment and where companies operate in
more competitive markets (Luo and Du 2015).

According to MacGregor and Fontrodona (2008) there is a bi-directional
system between CSR and innovation based on CSR-driven innovation and
innovation-driven CSR (MacGregor and Fontrodona 2008). The authors
point out that CSR-driven innovation is about ‘doing the rights things’,
and innovation-driven CSR is about ‘doing things right’ (MacGregor and
Fontrodona 2008). Findings of the pan-Nordic project ‘CSR-driven innov-
ation’ point out that, while some companies identify the societal or envir-
onmental need before beginning to think about the business model and
profit generation, for other companies social performance is a means for
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CSR-driven
innovation

Innovation-
driven CSR

Figure 3.4 Bi-directional relation between corporate social responsibility (CSR) and
innovation. (Adapted from MacGregor and Fontrodona 2008.)

achieving the goal of creating private profit (Hockerts, Morsing et al. 2009).
Therefore, CSR-driven innovation is a situation when a socially or envir-
onmentally important need contributes to the creation of a new innovative
product, service or process; and innovation-driven CSR refers to a situation
when a technological innovation that already exists allows it to be used to
achieve an important societal or environmental goal (Pyszka 2012).

Figure 3.4 presents this two-way spiral model of CSR and innovation
based on CSR-driven innovation and innovation-driven CSR, that I discuss
in the next subsections.

3.3.2.1 CSR-driven innovation

Globalisation, particularly thanks to the internet, has brought tremendous
changes for most companies and society. Internet-connected stakeholders
have become more aware of the products, services and processes that com-
panies can offer and their marketing practices. This has caused an increase
in stakeholder pressure on companies to take greater responsibility as part
of their corporate citizenship. As a consequence, companies more often
innovate in order to find solutions for current and emerging societal and
environmental challenges. This phenomenon is known as CSR-driven
innovation. CSR-driven innovation is ‘an innovative process which aims
at designing a profitable product or service which in an innovative and
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user-oriented way can prove beneficial to the surrounding environment
and society’ (Nordic Innovation Centre 2010). Companies that invest in
CSR-driven innovation are characterised by ‘the willingness and the cap-
acity to discover, adopt, evaluate and exploit new technologies, products,
services or processes for environmental and societal benefit’ (Brik 2007).
The literature discusses CSR-driven innovation referring to corporate social
innovation (CSI), bottom of the pyramid (BOP) innovation, eco- and envir-
onmental innovation and social entrepreneurship (Rexhepi, Kurtishi et al.
2013). CSR-driven innovation aims at ‘creating a successful business by
having sustainability as a focal point when developing a new product or
service’ (Nordic Innovation Centre 2010). These innovative products or
services may tackle such societal and environmental problems as global
warming, poverty or diseases. An example is the case of the United Nations
Development Project (UNDP) that has introduced the first eco-driving simu-
lator among transport drivers in Azerbaijan, aiming to reduce the carbon
emission footprint and make environmentally friendly driving habits more
mainstream through training and the application of smart technologies
(UNDP 2018).

Helping to address global problems may also be profitable for business.
Many businesses, therefore, have already implemented a new approach to
innovation, as in the case of Digital Green, addressing poverty by connecting
smallholder farmers with their peers via video training conducted in local
languages (Digital Green ). In the automotive industry, CSR-driven innov-
ation is about investment in long-term innovations that will reduce the threat
of climate change, including electric, hybrid, fuel cell and solar vehicles
(Khaledabadi and Magnusson 2008). The energy sector is exploring alterna-
tive sources of energy, including solar panels, wave power, wind turbines and
bioenergy. One of the energy sector CSR-driven innovations is the US com-
pany SolarCity, which from 2008 was providing comprehensive solar power
solutions for energy-efficient lighting as part of a sustainable cities initiative.
Thanks to integrated sales, financing, design, installation, monitoring and
efficient services, customers could get cleaner and more affordable energy.
In 2016 the company merged with Tesla Inc. and introduced the Tesla Solar
Roof based on solar roof tiles, made of glass (Tesla ).

Moreover, companies develop innovation and business models based on
consumers’ preferences regarding social responsibility (Iyer and Soberman
2016). CSR-driven innovation may create an environment in which con-
sumers identify with a product or service or brand because of its socially
responsible approach, ultimately creating a strategic business model based
on responsible innovation. One example of a company placing responsi-
bility at the core of its business is Fairphone. This Dutch social enterprise
engages in fairer electronics by developing a business model that puts ethical
values first (Fairphone (a)). Fairphone produces repairable and recyclable
phones made of conflict-free minerals (natural resources not extracted in a
conflict zone and sold to perpetuate the fighting), manufactured with respect
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for workers’ rights and wellbeing. The Fairphone community consists of
100,000 owners of fair smartphones, over 136,000 fans on Facebook and
thousands of Twitter and Instagram followers (Fairphone (b)). Nearly every
aspect of the company’s value chain reinforces the societal and environ-
mental dimensions of its value proposition, distinguishing Fairphone from
its competitors.

Another example is Lush Fresh Handmade Cosmetics (Lush Cosmetics),
a British cosmetics business with a global brand. Lush offers 100% vege-
tarian cosmetics no-packaging-required and when packaging is unavoid-
able, they use recyclable or compostable packaging. The company supports
human rights, environmental conservation and animal welfare through (for
instance) developing a palm oil-free soap base.!

The last example of a strategic business model based on responsible innov-
ation is a Dutch company called Rural Spark. Rural Spark provides a smart
energy grid based on the concept of smartly distributed energy networks
for rural villagers. For a monthly subscription, villagers rent a Rural Spark
energy kit and become local energy suppliers who generate, use and sell
energy (Rural Spark). Rural Spark provides access to clean, safe and sus-
tainable energys; it also leapfrogs the outdated, top-down centralised energy
grids and empowers users and encourages entrepreneurship (Rural Spark).

3.3.2.2 Innovation-driven CSR

Empirical studies confirm that R&D-intensive companies are more competi-
tive on the market (Kinkel, Lay et al. 2005). R&D is a part of innovation
situated at the front end of the innovation life cycle. Studies by McWilliams
and Siegel (2000) and Bansal (2005) show a positive correlation between
CSR and R&D intensity ‘because both are associated with product and pro-
cess innovation’ (McWilliams and Siegel 2000). Other studies, such as those
by Bouquet and Deutsch (2008) and Hull and Rothenberg (2008), seem to
confirm this correlation. Padgett and Galan (2010) extend these findings
and show that R&D intensity positively affects CSR in a way that R&D is
perceived as a form of investment resulting in increased knowledge that leads
to product and process innovation (Padgett and Galan 2010). Furthermore,
they claim that these innovations can lead to CSR-related processes and
products (Padgett and Galan 2010). This model is known as innovation-
driven CSR. It is a situation in which a technological innovation already
exists and can be used for the realisation of societal and environmental
objectives. Therefore, it is a technological drive or an entrepreneur’s desire
to develop new products that drives the innovation (Hockerts, Morsing et al.
2009). However, through the innovation processes, a company may improve
its effectiveness and efficiency, e.g. through minimising its CO, footprint and
water footprint and/or reducing the number of casualties or fatal accident
rates. These actions, as Padgett and Galan (2010) claim, should be taken
into consideration when developing companies’ CSR strategies, because
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process and product innovations may already be involved in CSR activities
(Padgett and Galan 2010). Therefore, the authors suggest that an

innovative firm should focus their efforts on identifying opportunities in
their R&D processes to initiate related CSR activities. This will allow the
company to manage costs more effectively and determine whether other
CSR activities might be necessary to meet stakeholder expectations.
(Padgett and Galan 2010)

Innovation-driven CSR is a new phenomenon that requires further empir-
ical study on its functioning and consequences. Nevertheless, it shows that
the interconnectedness of CSR and innovation is not linear, but this process
is more complex as there are numerous feedback loops. CSR has an indirect
influence on innovation. It may give rise to new products and processes.
Innovation, however, can also influence CSR instruments.

3.3.3 CSR, innovation and value creation

Companies engage in social responsibility and go ‘beyond compliance’ for
various reasons, including market demand, cost advantage, differentiation
strategy, upgrading strategy, to build intangible brand value around social
responsibility or sustainability reputation, to reduce regulatory and other
risks (Berkhout 2013). According to Burke and Logsdon (1996) ‘the ultimate
measure of strategic benefits from CSR activities is the value they create for
the firm’, where value creation is understood as having identifiable, meas-
urable economic benefits that the company expects to receive (Burke and
Logsdon 1996). Value creation is crucial for strategic success (Tantalo and
Priem 2016).

Burke and Logsdon (1996) identify five CSR behaviours that bring stra-
tegic benefits: (1) philanthropy (e.g. engineering research fellowship and
community support), ensuring customer loyalty and future purchasers;
(2) direct or indirect employee benefits (e.g. flexible working hours, health
and wellness) may improve productivity through improved employee loy-
alty and morale; (3) environmental management may lead to product
and process innovation (e.g. new ‘green’ products) and improved public
relations and/or marketing advantage, ultimately opening up new markets;
(4) through a political activity companies may achieve favourable changes
in economic or social regulations and create new market opportunities or
geographical market opportunities; and lastly (5) product- or service-related
characteristics, innovations or processes such as product reformulation (e.g.
improved ‘green’ design) may lead to new markets, first-to-market or lead-
ership benefits and provide edge in meeting emergency needs (Burke and
Logsdon 1996).

Lubin and Etsy (2010) claim that CSR-related issues are one of the so-
called ‘megatrends’ that create incipient societal and economic shifts, such
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as globalisation, the rise of the information society and the move from
hierarchical organisations to networks. These transformations arise from
technological innovation or from new ways of doing business (Lubin and
Esty 2010). Nowadays, thousands of companies are placing strategic bets
on innovation in CSR-related issues such as renewable power and pollution
control (Lubin and Esty 2010). This would not be possible without innova-
tive technologies and business approaches. In the sustainable innovation
literature stream, strongly sustainable business models do no harm but
create positive environmental, social and economic value (Koistinen et al.
2018). Accordingly, strongly sustainable companies take financial, soci-
etal and environmental costs into account and measure financial rewards,
social benefits and environmental regeneration (Koistinen et al. 2018).
Nevertheless, value should be created to the whole range of stakeholders
and the natural environment (Koistinen et al. 2018).

In line with this assertion, Patala et al. (2016) introduce a concept of sus-
tainable value propositions as ‘a promise on