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CNR – RRI: a long history of relationships

EFARRI Bruxelles, 2016

Rome Declaration, 2014

A new bet for scientists? 2018CNR AIRI Report, 2015

Presenter
Presentation Notes
While preparing this presentation I realized the many links that connect CNR and RRI. A history started with the RD during the Conference held in Rome 2014, which we will mention later;  2015 a Report on RRI written under the coordination of the (CNR) and the Italian Association for Industrial Research (AIRI) aimed at proposing activities to implementate RRI in the industrial sector. This was in Brussel 2016 at the closing Conference of RRI Tools, where 2 CNR project were selected as good practices of projects inspired by RRI principles even if not funded within H2020 (one was with Angela Pereira); Here is the first and I guess only book in Italian addressed to the scientific community with the name Scienziati in Affanno? with some of the contribution of experts participating to a series of CNR conferences held in Milano on six key issues http://doi.irea.cnr.it/scienziai-in-affanno-ricerca-e-innovazione-responsabili-rri-in-teoria-e-nelle-pratiche/To develop a shared and sustainable model of innovation combined with social responsibility in Italy is the objective of the Report on Responsible Research and Innovation which was written under the coordination of the National Research Council (CNR) and the Italian Association for Industrial Research (AIRI) and presented at the headquarters of CNR in Rome.The document is about a very topical and debated issue in Europe, that is Responsible Research and Innovation (RRI): a concept that refers to the need to carry our research and innovation with the involvement of society since the initial phases of the research and innovation process, with the purpose of aligning research results with the values shared in the social context of reference. This objective is the focus of the “Declaration of Rome on Responsible Research and Innovation” prepared with support by CNR during the semester of the Italian Presidency of the European Union in 2014.“The Report identifies and analyses four large priority areas”, said Renato Ugo, President of AIRI: “Voluntary and mandatory regulation aspects; social responsibility of enterprises regarding issues such as priority identification, stakeholder involvement and planning and communication responsibility; assessment of ex-ante and ex-post research based on indicators to evaluate performance; the involvement of the public in order to implement interaction processes with research and innovation beneficiaries”.The Report suggests a series of specific actions, such as the increase in RRI awareness, by including in the training of future researchers the ethical aspects and the civil society needs; the development of incentives for RRI within research funding mechanisms; the development of flexible models of system standardization and regulation.



 RRI as an APPROACH to the relationship science-
technology-society-policy: WHAT, WHY, HOW did 
RRI EMERGE in the EUROPEAN POLICY?

 The EPISTEMOLOGICAL and SOCIAL ROOTS OF RRI
 Some PRACTICAL AND REFLEXIVE TOOLS

RRI: what is it, and how will we talk 
about it?

Presenter
Presentation Notes
This course will present RRI, WHAT HOW WHY it emerged  within the European political agenda strongly affecting our practices. We want to offer you a practical tool to orientate yourself in the European scenario of research policies, but also invite to reflect on the epistemological, social roots of RRI, so as to avoid reducing the issue of responsibility to the pure procedural aspects. We say this considering that ….



 RRI is a recent acronym but considerations on the role of science in 
society are not new

 Implementing RRI implies challenges and risks (new «bureaucracy of 
virtues» (Felt) or a question of protocol?

 RRI as a «legitimisation to own activities», «license to operate» (Rip)?
 Responsibility in science and society is not a prerogative of RRI (critical 

views)
 RRI is not a magic formula but a dynamic open-ended concept (Rip): 

each one has its own way to RRI

RRI: what is it, and how will we talk 
about it?

Presenter
Presentation Notes
RRI is new acronym however based on considerations about the place of science and technology in society and the necessity to reframe their relationship with policy that are not new.  ’aggettivo “responsabile” non può essere tradotto in una serie di procedure previsionali standard, per poi essere applicato alla nostra innovazione come un sigillo di garanzia (A. Benessia)



 Reflections from personal expertise and experiences
 Finding from studies, lesson learnt, case studies
 Readings, videos
 Conversations, lab activities 
A process of mutual learning towards a co-construction of 
knowledge

RRI: what is it, and how will we talk 
about it?

Presenter
Presentation Notes
How will we proceed? reflections from experiences from our professional activity, results of studies, readings interesting for you, and conversations and discussions with you all. towards mutual learning, Cominciamo a ragionare in una maniera orientata verso la RRI,  costruzione collettiva di significati e di sensi,



How did I first meet 
RRI?

Or… the contribute of social 
sciences and science 
communication towards the 
redefinition of the relationship 
between science and society 
and  RRI

Presenter
Presentation Notes
I had my first experience with RRI during the first steps of my professional activity in science communication. Background sociology of cultural processes and I had always thought of science as of a cultural and social product, so in scicom I was more interested in the process of relating … so if I met RRI while dealing with scicom, this is not by chance as reflections from social scientists is recognized an important role in the understanding of the relationship between science and society 
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Personal 
experience #1

Presenter
Presentation Notes
Anedocte going back to the first steps of my professional career ASKING QUESTIONS special issue where the research institute would present itself to a broader audience with a particular emphasis on stakeholder, many of them being involved in applied research in the biomedical sector (emergent biotechnologies) with a focus on genetic aspect of diseases in support to medicine. It was the period where scientists were asked to communicate more and more; they really needed an help (as THIS WAS THE WAY they represented themselves) and spent lot of time with the different collegues. As I did not know neither of them nor of what they really wanted to get, I started ASKING basic QUESTIONS 



good questions
“The kind of questions that public typically ask scientists, or 
would like to see scientists ask of themselves” 

(Stilgoe, Owen, and Macnaghten 2013)

RRI process always starts from

Presenter
Presentation Notes
And here we come to one of the RRI principles where good does not mean right as the opposite of wrong but rather a question that helps getting the point taking into consideration the specific situation



How does your research contribute to 
(which) societal problem?

How and to what extent do you want to 
involve (which) audiences?

What roles do you give to them? How will 
you acknowledge their contribution?

How will this impact on your research? 

?
9

Presenter
Presentation Notes
Here were my questions? 



patients       children 
families      doctors 

collaborative research 

School in Hospital         
cure-vs-care 

mutual learning 
future visions         trust

drawings from “School in Hospital” - Hematology and Bone 
Marrow Transplantation Institute at the Pesaro Hospital

Presenter
Presentation Notes
I discovered an entire community of actors around the research work of these collegues: their research had impact both on patients (most of them children), on their families, but also on doctors of a Hospital working in a sort of collaborative research; “School in Hospital” where children could play, study, have a normal life like their friend, so not only the pharmacolocgical aspects were taken into account for their heiling but also the quality of life in the Hospital (we would talk of cure vs care today); and these children dedicated many drawings to the doctors and the researchers where near a message of hope there was one of trust; they projected themselves into the future as healed



drawings from “School in Hospital” -
Hematology and Bone Marrow Transplantation 
Institute at the Pesaro Hospital

Presenter
Presentation Notes
I therefore decided to use the drawings of the children as a graphic element and designed a special issue in which the tale of the researchers  intertwined with the story of the children in the hospital, each  using their own language (common language: drawings). I had experienced – without knowing it – what in recent times we would call a RRI process



12An ideal process of RRI

 Involves different ACTORS around a 
societal challenge

 Each actor brings her/his PERSPECTIVE 
(not only facts, but values, identities, 
emotions, knowledge, languages, 
visions)

 Mutual TRUST  and RESPONSABILITY
 CREATIVITY (thinking out the box) in 

finding new FORMS of collaboration 
can help a lot in the relationship

Presenter
Presentation Notes
I had experienced – without knowing it – what in recent times we would call a RRI process.  Years after scientists would be asked not only to communicate more but to be responsible. 



Responsible Research and Innovation (RRI) means that societal actors work together during the 
whole research and innovation process in order to better align both the process and its outcomes, 
with the values, needs and expectations of European society. 
RRI is an ambitious challenge for the creation of a Research and Innovation policy driven by the 
needs of society and engaging all societal actors via inclusive participatory approaches.

(European Commission 2012)

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

Von Schonberg 2013)

RRI is the on-going process (…) that requires that all stakeholders including civil society are
responsive to each other and take shared responsibility for the processes and outcomes of
research and innovation (…) working together in: science education; definition of research
agendas; conduct of research; access to research results; application of new knowledge in
society in full respect of gender equality, gender dimension in research and ethics considerations.

(Rome Declaration 2014)

Finally came RRI

Introduction to the RRI perspective: what it is about and how it emerged within the EU research policy. Alba L’Astorina, Rita Giuffredi, Udine, January 30th, 2020

Presenter
Presentation Notes
The first definition comes from René von Schomberg, an agricultural scientist and philosopher working for the European Commission on research and innovation policy. Emphasis; The second is in H2020; The third comes from the Rome Declaration I mentioned at the beginning of my ppt



But… what’s NEW in RRI?

«The intensity with which these issues have been 
discussed, the prominence that science policy has had 
on political agendas and the breadth of reform 
processes that have been implemented in recent years, 
are far greater than in the past» 

Mejlgaard and Bloch, 2012

Presenter
Presentation Notes
Questa non mi convince, qui ci vuole una che leghi con la successiva …  THE RELEVANCE OF TALKING ABOUT RRI TODAY RELIES ON THE RELEVANT CHANGES THAT SCIENCE ITSELF UNDERWENT IN THE LAST CENTURIES…



Why should R&I be «Responsible»?
The reflections of the Science, Technology and Society studies, or the far 
roots of RRI

Presenter
Presentation Notes
…  THE RELEVANCE OF TALKING ABOUT RRI TODAY RELIES ON THE RELEVANT CHANGES THAT SCIENCE ITSELF UNDERWENT IN THE LAST CENTURIES…



RRI is connected at least with three 
phenomena 

changes in science (and society) in time
 scientific innovation not associated with 

benefits but also with risks / danger / 
unethical and controversial issues (some 
lesson learnt)

 re-framing and re-understanding science
(and society)

Presenter
Presentation Notes
S&T has taken unedited forms and growth (from little to big science)Impact of S&T in society not even more associated with benefits but also with risks and danger and unethical and controversial issuesThe relationship with society has grown as never before, and so it is to be reframed also starting from errors and failures (of responsibility rather than of communication ) 
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Personal experience #2 

Re-understanding the science-society interplay



1600- today: different sciences?

1600-1800: «Pioneer 
period»
Scientific revolution, first 
scientific societies.

 Differentiation from magic, 
refuse of secret;

 Adoption of the mathematic 
frame;

 Claim of complete autonomy 
from politics and religion.

1800-1945: 
«Academic period»
Science is a recognized 
profession, inside Universities; 
Governments don’t intervene; 

Humboldtian 
reformation of 
University.

 Decisions taken inside the 
scientific community;

 Establishment of labs as the 
natural places to do science;

 Differentiation and 
specialization among the 
disciplines;

 Trans-nationality;

 One common language: first 
Latin, then French and English.

1945- : «Post-
Academic period»
Science: The Endless Frontier 
(1945) / A Program for the 
Nation (1947); Little to Big 
Science; ’70s private research 
funding by private industries 
exceeds public funds.

 Unprecedented financial and 
human resources;

 the scientific community is 
forced to take important 
decisions together with societal 
actors

 scientists “must” look for a 
difficult social consensus in 
political circles and public 
opinion;

 politicians are called upon to 
take important decisions for the 
development of science

Different societies.

Presenter
Presentation Notes
The word “scientist” was used for the first time in 1833 by William Whewell, in describing the participants to a meeting of the British Association for the Advancement of Science.Pioneer period: “Scientific revolution”: half of XVI cent. to end of XVIIfirst scientific societies: Accademia dei Lincei (1603), Accademia del Cimento (1651), Royal Society (1662), Académie des Sciences (1666);Academic Period:Science is a recognized profession, inside Universities (also if scientists were paid to teach: research was taken over in their spare time);decisions taken inside the scientific community;Governments in Europe and North America didn’t intervene in deciding and organizing scientific assets;Establishment of labs as the natural places to do science (Cavendish Laboratory, Cambridge, 1871 under the direction of J.C. Maxwell; Museum of Comparative Zoology at Harvard University; Institut Pasteur in Paris);Differentiation and specialization among the disciplines and the sub-disciplines;XIX sec.: in Prussia a reformation of University is the reference model: specialization, teaching and research in the same institution, crystallization of the “Academic”, who is free to define the aims and the modalities of his own research;Post Academic period:Vannevar Bush (director of the US Office of Scientific Research and former scientific advisor for Roosevelt) writes Science: The Endless Frontier (1945) for Truman, in which he pointed to science as the basis of future national safety and economic development;Scientists have to manage unprecedented financial and human resources: Big Science is born: Manhattan Project, NASA, the big accelerators (CERN!), Genoma Project;in exchange for unprecedented resources, the scientific community is forced to take important decisions together with politicians, bureaucrats, companies managers, general public..scientists, to continue their research, “must” look for a difficult social consensus in political circles and public opinion;politicians are called upon to take important decisions – such as the allocation of resources – for the development of science, but in a different manner and even with different values from those in use in the scientific community.1975 - : Research inside private Companies breaks in the scene: in the 70’s and 80’s, for the first time since WWII, research funding by private industries exceeds federal funds. 



Science & War

Presenter
Presentation Notes
Copenhagen, Michael Frayn



The Manhattan project: the first steps of a… 
modern industrial project management! 

Taylorism applied to techno-scientific research

Presenter
Presentation Notes
ALLA FACCIA DELLA RESPONSABILITÀWith the Manhattan Project  things changed in a radical and definitive WAY. Although the project took place mainly in New Mexico, it was named after the Manhattan Engineer District of the US Army Corps of Engineers, based in New York City, where much of the early research was done. The project lasted 4 years, between 1942 - 1946, and cost about $1.8 billion. Today, this amount would be equivalent to over $20 billion.The project produced three bombs: "Gadget" was used as a test model; the second bomb, known as "Little Boy", was detonated over the city of Hiroshima; and the final bomb, known as "Fat Man", was detonated over the city of Nagasaki.Soon after Enrico Fermi achieved a sustainable nuclear chain reaction at the University of Chicago, the Manhattan Project built a top-secret complex of nuclear production and research facilities across the country, employing 300,000 workers. The Manhattan District of the Army Corps of Engineers built production facilities and towns for workers and scientists in Tennessee, Washington, and New Mexico and funded research in university laboratories from Columbia, New York, to Berkeley, California. Secrecy was so complete that the hundreds of thousands of employees didn't know what they were working on until they heard about the bombing of Hiroshima, Japan on August 6, 1945.The US applies Taylorism to the techno- scientific research, collecting a working group with thousands of people - scientists, engineers , military , administrative staff – who did not know what were doing, all mobilized to realize a project with an industrial logic of war: the two little boy and fat man. As he later told the troubled scientific director of the project, J. Robert Oppenheimer, the physicists have known sin; and this is a knowledge which they cannot lose." The search becomes aware of its destructive potential and reveals to the world that the long arm of economy and politcs The little craft science of the past is transformed into a company that cannot survive without the support and the address of forces alien to it a time. It comes the big science. The aura of sanctity ( De Solla Price) is irretrievably lost .



Understanding, manipulating and 
patenting life

Vacanti mouse, circa 1996

Oncomouse US patent

Human Genome decryption announcement, 
2000

Asilomar conference, 1975



Circulating knowledge

Bogner, P., Capua, I., Lipman, D. et al. A global initiative on sharing avian flu
data. Nature 442, 981 (2006). https://doi.org/10.1038/442981a
https://www.scienzainrete.it/articolo/intervista-ilaria-capua-sola-salute/rosy-
matrangolo/2018-12-13

https://doi.org/10.1038/442981a
https://www.scienzainrete.it/articolo/intervista-ilaria-capua-sola-salute/rosy-matrangolo/2018-12-13


Science on the verge 



RRI lessons learnt
STORIES ABOUT IRRESPONSIBLE RESEARCH AND OF PEOPLE WHO CHALLENGED THE 
POLICY 

Presenter
Presentation Notes
LET’S PASS FROM SYSTEMATIC TEHORIZATIONS TO CONCRETE STORIES, WHERE THE CRITICAL POINTS WERE ADDRESSED AND WHICH CONTRIBUTED TO CHANGE THE PEOPLE’S PERSPECTIVES AND THE POLICIES. 



Rachel Carson: the first gender perspective in the 
environmental studies  

Presenter
Presentation Notes
Carson was a marine biologist and dedicated many popular books to the sea, where she proposed an ecological view of nature, years before ecology would be founded as a discipline, The story of Carson is however connected to DDT, a very powerful pesticide whose inventor was awarded the Nobel Prize. The text is taken from Silent Spring a book decribing the effects of DDT on environment and human health. She was attacked for this and her integrity and sanity were questioned by the industry.  But he most important result of Silent Spring was that for the first time, the need to regulate industry in order to protect the environment became widely accepted. Carson would not see the results of her courageous fight against the corporations and towards the public concern, when years after her death the DDT was banned.



It is not my contention that chemical insecticides must never be used. I do contend 
that we have put poisonous and biologically potent chemicals indiscriminately into the 
hands of persons largely or wholly ignorant of their potentials for harm. We have 
subjected enormous numbers of people to contact with these poisons, without their 
consent and often without their knowledge. (…)

Future generations are unlikely to condone our lack of prudent concern for the 
integrity of the natural world that supports all life.  (…)

This is an era of specialists, each of whom sees his own problem and is unaware of or 
intolerant of the larger frame into which it fits. It is also an era dominated by industry, in 
which the right to make a dollar at whatever cost  is seldom challenged. 

When the public protests, confronted with some obvious evidence of damaging 
results of pesticide applications, it is fed little tranquilizing pills of half truth. We urgently 
need an end to these false assurances, to the sugar coating of unpalatable facts. It is 
the public that is being asked to assume the risks that the insect controllers calculate. 
The public must decide whether it wishes to continue on the present road, and it can do 
so only when in full possession of the facts. (Rachel Carson, 1962,  Silent Spring)



SEVESO (1976): lack of knowledge or of problem 
sharing?

«Seveso non è stato un evento 
imprevedibile e unico, circoscrivibile in 

uno spazio e un tempo determinati.  Le 
cause stanno nel colpevole disinteresse 

per i valori della salute e dell’ambiente, in 
negligenze e omissioni destinate ad 

aggravarne le conseguenze e a favorire il 
ripetersi di simili accadimenti. 

Il problema non è la mancanza di 
conoscenza, quanto piuttosto la sua 

strumentalizzazione e non condivisione..» 

Giulio Maccacaro

«per capire, e per prevenire i rischi 
ambientali, bisogna andare ben oltre 
le pagine di un trattato di chimica… 
bisogna varcare la soglia della 
fabbrica e calarsi nella realtà della 
produzione…»

Bruna De Marchi 

Presenter
Presentation Notes
Both these examples represent the first steps towards the implementation of a political framework dealing with the consequences of industry on the environment  and on human health. They paved the way to responsibility in the industryMore recent times: July 1976, from the Icmesa chemical plant that produced insecticides and herbicides, a toxic cloud of dioxin was released contaminating a large area in the northern area of the province of Milan; the Seveso accident had repercussions on human health, posed the problem of environmental risks associated with the production of chemical substances, worked on the issue of new laws on industrial plants, 



The Minister of Agriculture,  eating a 
beefburger with his daughter trying 

to convince the public 1990 (EPA)

.

BSE (1986): how (NOT) to communicate 
uncertainty 

Presenter
Presentation Notes
Has anyone of you ever seen this photo? is a photo showing the minister trying to feed his daughter. He said that after taking advice from leading scientific and medical experts, he had no hesitation in saying that "beef can be eaten safely by everyone, both adults and children, including patients in hospital". This scandal is often cited as “pitoval” to the change of direction noted in the relationship between science policy and citizens. We are here irn the UK in the late 1980’s and early 1990’s during the controversy over Bovine Spongiform Encephalopathy (BSE) a lethal syndrome found in cattle, (mad cow disease)   British scientists and politicians assured the public that eating British beef was not dangerous, this turned out to be incorrect advice with more than 150 people died of the disease caused by eating the bse contaminated meat. This incident has been linked to record low levels of trust in science among the British public. This happens when scientists do not share people’s values and beliefs and seem to ignore their concern. 



Radioactive sheep (1986): WHO’s the 
EXPERT? 

Discrasy between the - abstract 
and sophisticated - estimates of 
the experts and the perception 
of the risk of contamination led 
farmers to lose their trust in 
government experts and to 
consider the assessments of the 
latter spoiled by the 
government's desire to "silence 
the story”

Bryan Wynne

Presenter
Presentation Notes
1986 the radioactive cloud passed from Chernobyl over the UL and deposited and contaminated the grass in Northcumbia. Sheep were being contaminated by ingesting grass contaminated with radioactive cesium. British government officials first reacted to this deposition by ignoring and denying the facts. Farmers, on their account, asked scientists to be heard but it was not the case. The results was that months after they had to kill thousands of sheep contaminated 



Unconvenient questions: deconstructing the myths

Greenpeace protests at Downing Street

how to avoid 
controversies or 
minimize public 
hostilities towards 
innovation? 

Claire Marris. 2001,  «Stakeholders in the GMO debate often describe public 
opinion as irrational. But do they really understand the public?” 

Presenter
Presentation Notes
In the ’80 scientific ignorance was considered a reason for not accepting the innovation, deficit of knowledge and information (it was the era PUS)) then it became clear that often more cultivated people are more resistant. Here we have a survey funded by the EU on the public perception of GMO, carried out in 2001 da Claire Marris. From which it resulted that in the list of concern of European citizens on GMO has nothing to do with security and safety but rather affects questions of policy



 rhetoric of progress and innovation and 
necessity of sharing problems (and not just 
solutions)

 understanding concerns of society and 
share uncertainties of science

 enhancing the “lay" local knowledge and 
experience

 re-framing and re-understanding science 
(and society)

Lesson leant for the RRI perspective

Presenter
Presentation Notes
communication cannot be based on the rhetoric of progress and innovation as source of benefits only (to which we must sacrifice our choices)scientific knowledge cannot be presented as true and objective (no controversy or uncertainty), it is made of conflicts and mediaitons among positionspublic communication is NEVER a linear transmission - from the more complex to the simplest (trivial) from those who know to those who do not know (deficit gap)communication according to the "deficit model" has not led to greater knowledge or interest in the sciences by the public (there is not always a correlation between knowledge and supportyou need to know the public you want to communicate to or involve in science and technologyWhat can we learn The need for) re-framing and re-understanding science �(and society)



(The need for) re-framing and re-
understanding science 
(and society)

 Many models have been proposed regarding 
how science stays in society and how science 
works… even what science exactly is

 Mode 2 production of knowledge

 Post-normal science

 Co-production of science and society
 Hybridisation of science and business



Re-framing and re-understanding
science (and society)

 Mode 2 production of knowledge

Gibbons, M. et al. (1994) The New 
Production of Knowledge: The Dynamics of 
Science and Research in Contemporary
Societies. London: SAGE.

Presenter
Presentation Notes
The new, “Mode 2”, production of knowledge is context-driven, «socially distributed, application- oriented, trans-disciplinary, and subject to multiple accountabilities» (Gibbons et al., 1994; Nowotny, Scott, & Gibbons, 2003) 



Re-framing and re-understanding 
science (and society)

 Post-normal science

Funtowicz, S. and Ravetz, J. (1993) 
‘Science for the post-normal age’, Futures, 
25(7), pp. 739–755. 



Jasanoff, S. (2004) States of 
Knowledge: The Co-Production 
of Science and the Social 
Order. Routledge.

Re-framing and re-understanding 
science (and society)

 Co-production of science and society

Briefly stated, co-production is shorthand for the proposition 
that the ways in which we know and represent the world 
(both nature and society) are inseparable from the ways in 
which we choose to live in it. Knowledge and its material 
embodiments are at once products of social work and 
constitutive forms of social life; society cannot function 
without knowledge any more than knowledge can exist 
without appropriate social supports. Scientific knowledge, in 
particular, is not a transcendent mirror of reality. It both 
embeds and is embedded in social practices, identities, 
norms, conventions, discourses, instruments and institutions —
in short, in all the building blocks of what we term the social. 
The same can be said even more forcefully of technology. 



Re-framing and re-understanding 
science (and society)

 Hybridisation of science and business:
 Triple helix

 asymmetric convergence

 entrepreneurial university

 third mission – knowledge transfer

 …

Leydesdorff, L. (2000) ‘The triple helix: an 
evolutionary model of innovations’, 
Research Policy, 29(2), pp. 243–255. doi: 
10.1016/S0048-7333(99)00063-3.



Science, society, democracy
RRI IN THE PUBLIC ARENA
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«knowledge society»
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Presentation Notes
Why did a concept like RRI developed inside the European research policy framework and why is it so relevant in the EU context?value-related concept: an exposed nerve of EU integrationwhen the Economic community was founded in 1958 there was no provision to a common research policyit was «only» an economic community and this point had far and deep consequencesclash of models for EU integration: communitarian/federalist vs intergovernmentalcome of the FP age  success of communitarian centrally managed framework, establishing networks able to cross borders without hindering models of EU integration



European
«knowledge society»
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Presenter
Presentation Notes
We take a closer look at this period, when the issues related to S&T led to the development of conceptual frameworks for dealing with value-based research



European Science and, in, with, 
for… Society

BSE crisis
(peak in 1992)

• 1993: entry into force of the Maastricht Treaty: 
Europe as a political union

• Concerns for the management of scientific-
related issues: 

Greenpeace 
protest on 
GMOs, in front 
of Downing 
Street (1999)

Presenter
Presentation Notes
The troubled relations between science and the public in Europe date back to the ‘80s, when a Royal Society Report titled The Public Understanding of Science was published in UK (Bodmer, 1985):More than ever, people need some understanding of science, whether they are involved in decision- making at a national or local level, in managing industrial companies, in skilled or semi-skilled employment, in voting as private citizens or in making a wide range of personal decisions. In publishing this report the Council hopes that it will highlight this need for an overall awareness of the nature of science and, more particularly, of the way that science and technology pervade modern life, and that it will generate both debate and decisions on how best they can be fostered The report identified the flaw related to the lack of scientific understanding in contemporary society, and underlined the need to fill it order to foster science and technology. Indeed: Science and technology play a major role in most aspects of our daily lives both at home and at work. Our industry and thus our national prosperity depend on them. Almost all public policy issues have scientific or technological implications. Everybody, therefore, needs some understanding of science, its accomplishments and its limitations. The narrative on S&T as an important factor of every-day lives, and its contribution to «national prosperity», resembled the European policy documents argumentations: Hostility, or even indifference, to science and technology, whether by shopfloor workers, by middle or senior industrial management or by investors, weakens the nation's industry. The document identified the main reason of the changing attitude towards science – from trust to diffused concern – in the scarce quality of people’s scientific knowledge, which would prevent them from fully understand the complex scientific issues at stake, in case of, for example, the control of weight, vaccinations, smoking, personal hygiene or safety. The report emphasised also the importance of understanding science in order to take proper decisions in public consultations on scientific-related issues. The proposed solution centred on initiatives to fill the knowledge deficit through scientific alphabetization campaigns, in schools as well as on the media. Since the ‘80s, then, scientific vulgarisation campaigns were launched, and surveys and analysis were realized to measure the increase in public understanding of science – or, conversely, their residual ignorance. The “Public Understanding of Science” (PUS) model has been widely criticized, at different levels. First, the surveys actually managed to show that more scientific knowledge implies a more positive vision of science in general, but failed to find the same good disposition when narrowing the spectrum to specific technologies or research fields: in other words, the more scientific details a person received, the more controversial the answers became. The survey method itself was criticised, because the questions proposed, reporting high rates of incorrect answers, were presented out of context: people tend to show a much better competence when dealing with contextualized topics rather than with ‘yes or no’ tests.�Deeper criticism was directed towards the PUS’ representation of the public, depicted as a passive and anonymous receiver of knowledge, totally excluding any every-day, pre-acquired knowledge that was not measurable through the surveys. On the contrary, some scholars showed peculiar situations in which a “local”, every-day competence had been more suitable to solve a scientific issue than scientists’ formalized and systematic knowledge107. Furthermore, when educated, people tend to retain only what is meaningful or useful for them: in other words, only the parts of knowledge in which they can have an active role, and this is not usually the case of science vulgarisation programmes. In the ‘90s it appeared to scholars that the “Public Understanding of Science” programme had failed: no significant change in the attitude of the public towards science was visible by then, notwithstanding the efforts to fill the public information deficit. Further studies developed alternative strategies, abandoning the top-down vision, re-examining the publics and its abilities and engaging the citizens in communication activities. The Royal Society itself in 2002 published a new Report, acknowledging the inadequacy of the “Public Understanding of Science” approach to the new scientific and social context. 



European Science-Society 
interplay: objectives and rationales

2002

2007



(Increased public engagement) is emphatically not about second-guessing
the technical expertise of scientists and engineers. Rather, it is about
acknowledging the fact that science and innovation are social, cultural and
institutional – as well as technical and specialist – activities. As such, public
engagement offers a way to be more accountable for the particular values
and interests, which underpin both the governance of science and the
general use of science in governance. What are the priorities and purposes,
which justify the allocation of resources to different areas of innovation or lines
of enquiry? What are the assumptions that inform the interpretation of
scientific advice, concerning the behaviour of institutions or technologies in
the real world? In short, public engagement is about the ‘framing’ of scientific
evidence and technological projects, not about the details of specialist
methods or technical analysis. It is about being as rigorous and careful in
validating the questions, as science itself is rightly respected for being in
approaching the answers.

European Science in Society: public engagement as 
an instrument to co-produce science and innovation

Stirling, A. (2006). From Science 
and Society to Science in 

Society: towards a framework 
for “Co-operative research” -

Report of a European 
Commission Workshop 

Governance and Scientific 
Advice Unit of DG RTD, 

Directorate General Research 
and Technology Development. 

Brussels.
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The ethical governance of 
emerging technology in Europe

 Biotechnologies: EC established experts groups to deal with «law-
lag» in emergent techno-sciences
 1991: GAEIB (Group of Advisers on the Ethical Implications of 

Biotechnology)  1997: EGE (European Group on Ethics in Science and 
New Technologies)

Tallacchini, M. (2015) ‘To Bind or Not To Bind? European ethics as soft law’, in Hilgartner, S., Miller, C. A., and Hagendijk, R. 
(eds) Science and Democracy. Making Knowledge and Making Power in the Biosciences and Beyond. London: Routledge, 
pp. 156–175.

4th Framework Programme establishing act (1994)

5th Framework Programme establishing act (1998)



The ethical governance of 
emerging technology in Europe

 Biotechnologies: EC established experts groups to deal with «law-
lag» in emergent techno-sciences
 1991: GAEIB (Group of Advisers on the Ethical Implications of 

Biotechnology)  1997: EGE (European Group on Ethics in Science and 
New Technologies)

Tallacchini, M. (2015) ‘To Bind or Not To Bind? European ethics as soft law’, in Hilgartner, S., Miller, C. A., and Hagendijk, R. 
(eds) Science and Democracy. Making Knowledge and Making Power in the Biosciences and Beyond. London: Routledge, 
pp. 156–175.

7th Framework 
Programme 
establishing act
(2006)



RRI – Responsible Research and 
Innovation

Presenter
Presentation Notes
RRI «frame»: developed during the elaboration of H2020. Doesn’t substitue S&S, but somehow developed in parallel, incorporating also the reflection on ethics.Europe’s ability to respond to societal challenges



RRI key issues and process dimensions
HOW PUBLIC ENGAGEMENT, SCIENCE EDUCATION, ETHICS, OPEN 
ACCESS, GENDER, GOVERNANCE SHAPE RRI



RRI – focusing the concept
 A concept continuously under development!
 2011: a reflection workshop on RRI and a report from Hilary Sutcliffe, 

plus a previous article by René von Schomberg. 
RRI is framed as including:
 R&I to achieve a social benefit and the involvement of societal stakeholders;
 prioritising social, ethical and environmental impacts and opportunities;
 anticipating and managing risks to adapt quickly to changes;
 openness and transparency becoming an integral component of the 

research and innovation process.
 2012: paper by Richard Owen and Jack Stilgoe:

 ask "what kind of future we want innovation to bring into the world";
 emphasis on science for society, R&I targeted towards the major challenges 

and the ‘right impacts', underpinned by a deliberative democracy;
 emphasis on science with society, in which deliberation and reflection are 

coupled with action, which focuses on institutionalised responsiveness;
 framing of responsibility in the context of research and innovation as 

collective activities with uncertain and unpredictable consequences, 
"challenging scientists, innovators, business partners, research funders and 
policy-makers to reflect on their own roles and responsibilities".

source: RRI Tools



RRI – focusing the concept
 2012: the European Commission disseminates another definition, where Responsible Research and 

Innovation
 means that societal actors work together during the whole research and innovation process in order to better 

align both the process and its outcomes, with the values, needs and expectations of European society;
 is an ambitious challenge for the creation of a Research and Innovation policy driven by the needs of society 

and engaging all societal actors via inclusive, participatory approaches;
 is framed by six key issues: engagement, gender equality, science education, open access, ethics, and 

governance.

 2013: René von Schomberg, "A vision of responsible innovation":
"Responsible Research and Innovation is
 a transparent, interactive process
 by which societal actors and innovators become mutually responsive to each other
 with a view to the ethical acceptability, sustainability, and societal desirability of the innovation process and 

its marketable products
 in order to allow a proper embedding of scientific and technological advances in our society."

 Stilgoe, Owen and Macnaghten, "Developing a framework for responsible innovation»: four 
dimensions of RRI:
 anticipation in governance
 reflexivity
 inclusion of new voices
 responsiveness in the innovation systems source: RRI Tools



and considering specific key issues
Policy 

Makers

Research
Community

Civil Society
Organisations

Business & 
Industry

Education
Community

Science 
Education

Ethics

Gender
Equality

Open
Access

Public
Engagement

including all actors, 

Governance

and process dimensions

Open and
Transparent

Diverse and 
Inclusive

Anticipative
and Reflective

Responsive
and Adaptive

What is RRI about?

source: RRI Tools

Presenter
Presentation Notes
RRI is about involving a wide diversity of actors considering some key issues in a multidimensional process. We actually have already introduced these concepts throughout the whole presentation so far and now we go into the detail of each dimension and issue to lead you also in the practical part of the workshop



The process dimensions in depth

Diversity and Inclusion
means early involvement

of a wide range of of 
actors and publics in R&I 

practice, deliberation, and 
decision-making to yield 
more useful and higher 
quality knowledge. This 
strengthens democracy 
and broadens sources of 
expertise, disciplines and 

perspectives.

Anticipation and Reflection
means to envision impacts

and reflect on the 
underlying assumptions, 
values, and purposes to 

better understand how R&I 
shapes the future. This 

produces valuable insights 
and increases our capacity 

to act on what we know.

Openness and 
Transparency means to 

communicate in a 
balanced, meaningful way 

methods, results, 
conclusions, and 

implications to enable 
public scrutiny and 

dialogue. This benefits the 
visibility and understanding 

of R&I.

Responsiveness and 
Adaptive Change means 

to be able to modify 
modes of thought and 

behaviour, overarching 
organizational structures, in 

response to changing 
circumstances, knowledge, 

and perspectives. This 
aligns action with the 
needs expressed by 

stakeholders and publics.

source: RRI Tools

Presenter
Presentation Notes
An “ideal” RRI process should involve a wide range of stakeholders in an inclusive way throughout the whole research process, in order to generate diverse perspectives and expertise; understand (anticipate) how the current processes will effect and define future needs; examine and reflect on actions and consequent effects concerning all aspects of research and innovation; should be flexible and open to adapt in response to evolving environments, values and insights.



Questioning the process dimensions

Diversity and Inclusion

who are you involving 
(attention to and respect 

for differences) why 
(relevance of stakeholders) 

in which stages of the 
research process and how 

(engagement 
methodology) ?

Anticipation and Reflection
how do you address ethical, 

legal, social and/or 
environmental aspects? How 

do you assure envisioning 
plausible futures and 

facilitate deliberation on 
values, perceptions, needs 
and interests, now and in 

future?

Openness and Transparency

how did you tailor 
information and 

communication about 
processes, roles, actors, 

content and results (so as to 
be appropriate, honest and 

clear)?

Responsiveness and 
Adaptive Change

Were you able (flexible) to 
change practices in 

response to feedback, new 
circumstances, insights and 
values of stakeholders and 
the general public? How 

did you manage this?

source: RRI Tools

Presenter
Presentation Notes
Successful integration of the RRI process dimensions requires that answering to these questions 



The six key issues

GENDER 
EQUALITY
Promoting 

human resources 
in research for 

attaining gender 
balance

ETHICS
Ensuring 
research 
integrity, 

and science 
& society

GOVERNANCE
Providing 

instruments to 
foster shared 

responsibility in 
R&I practices

PUBLIC 
ENGAGEMENT

Fostering 
collaborative 

and multi-
actor 

processes in 
R&I

SCIENCE
EDUCATION

Increasing the 
knowledge and 
skills of citizens in 
order to promote 

scientific vocations 
and participation

source: RRI Tools

OPEN
ACCESS

Guaranteeing 
access to 
scientific 

knowledge to
boost R&I

Presenter
Presentation Notes
None of these issues is new in the European policy, they have been introduced in the various Framework programs following the transition from the Science in Society to the Science and Society until the recent Swafs. Each of them has its more or less long history and some have also had a funding line. We’ll overview each of them and highlight some key points / questions you have to consider when you want to introduce it in the RI process



European society is based on shared values. In order to adequately
respond to societal challenges, research and innovation must
respect fundamental rights and the highest ethical standards.
Beyond the mandatory legal aspects, this aims to ensure increased
societal relevance end acceptability of research and innovation
outcomes.
RRI: Europe’s ability to respond to societal challenges», European Commission
2012

Decisions in R&I must consider the principles on which the EU is
founded, i.e. the respect of human dignity, freedom, democracy,
equality, the rule of law and the respect of human rights, including
the rights of persons belonging to minorities.
Rome Declaration, European Commission 2014

Ethics

Presenter
Presentation Notes
Responsability is an ethic category Decisions in research and innovation must consider the principles on which the European Union is founded, i.e. the respect of human dignity, freedom, democracy, equality, the rule of law and the respect of human rights, including the rights of persons belonging to minorities. 



 involvement of children, patients, 
vulnerable populations

 use of human embryonic stem 
cells

 privacy and data protection 
issues

 research on animals and non-
human primates 

 research integrity (no fabrication, 
falsification, plagiarism …)

Ethics

Presenter
Presentation Notes
Ethical research conduct applies to all possible domains of research – for example biomedical research, nature sciences, social sciences and humanities.�The most common ethical issues include: the involvement of children, patients, vulnerable populations, the use of human embryonic stem cells, privacy and data protection issues, research on animals and non-human primates. It also includes the avoidance of any breach of research integrity, which means, in particular, avoiding fabrication, falsification, plagiarism or other research misconduct.



 How do you align your practices with the
Code of Conduct for Research Integrity in
the various phases, from research design to
reporting results?

 Who will you involve in ethics-related
reflection and decision-making for your R&I
practices (patients families, customers, local
organizations..) and how (channels)?

 How do you guarantee different values,
interests and ideals?

Questioning ethics



 What are possible ethical considerations for your 
R&I practices? (ex: environmental, human and 
animal health, local economic and development 
impacts, social justice, education, data 
management …)

 How do you prevent potentially harmful impacts
on the public or the environment? 

 Do you consider the negative implications of your 
R&I practices? 

 Who should be responsible for R&I impacts

Questioning ethics



Shift from OA to Open 
Science, (infrastructure, 
intellectual property rights, 
content-mining and 
alternative metrics, inter-
disciplinary collaboration 
among all actors)

Open Access

making research results freely available to anyone who
wants to access and re-use them.
In RRI, openness should apply to all components of the
research process, from its early beginning

Presenter
Presentation Notes
Open Access aims at making research results freely available to anyone who wants to access and re-use them. In the framework of RRI, openness should apply to all components of the research process, and not be restricted to the outcomes only. More recently, the EC is moving from OA to Open Science, including also topics such as infrastructure, intellectual property rights, content-mining and alternative metrics, inter-institutional, inter-disciplinary and international collaboration among all actors in research and innovation



 Which parts of your work are open? (ex.; 
Objectives, aims and goals; Methodologies; 
Data; Preliminary / final  results; Uncertainties 
and limitations)

 With whom do you share the results of your 
work? 

 How are your communication activities 
made accessible to diverse stakeholders? 

Questioning Open Access



Il concetto di genere viene sviluppato negli anni 70 per
studiare le relazioni, spesso asimmetriche, tra donne e uomini
nella società. Mette in evidenza come molte delle differenze
che caratterizzano l’esperienza di donne e uomini all’interno
della società non sono naturali, ma sono socialmente
costituite.
Il genere non è qualcosa che si è ma qualcosa che si fa.
Spesso si pensa che genere sia una questione che riguarda
le donne, ma in realtà esso riguarda piuttosto la relazione tra
uomini e donne. Quando si vuole lavorare per cambiare le
pratiche di genere, bisogna coinvolgere sia le donne che gli
uomini
Barbara Poggio, Gender in Scienziati in affanno? 2018

Gender

Presenter
Presentation Notes
Gender balance in science and research is present since time, having changed its focus intensively during the years, where was treated as a question of social justice; more recently they were justified on the basis of economic reasons, in order to make Europe able “to achieve a competitive knowledge-based society, requiring an increase in the number of researchers” (European Commission 2003). I will focus on gender dimension because among all dimensions it is the one whose meaning is less obvious. In fact, there is a tendency to identify the gender issue with a question that concerns women while it is a question that concerns both of them.



Why is gender asymmetry a problem? The reasons why EC 
considers it important the gender issue in R&I

- ethical reasons: gender imbalances raise a problem
of equity (equal rights);

- economic reasons: women do struggle to access
scientific careers and decision-making positions in the
world of research, but they are also excluded more
easily and increasingly to progress of careers (leaky
pipeline);

Gender



La terza dimensione che vorrei sottolineare riguarda la
qualità della ricerca intesa in un’accezione molto ampia,
che include aspetti come l’innovazione e la creatività. Varie
ricerche hanno dimostrato che i contesti misti, dal punto
di vista del genere, ma anche di altre dimensioni (età,
cultura, ecc.) presentano livelli più elevati di creatività e
innovazione in quanto portatori di prospettive ed esperienze
diverse. Essi rappresentano meglio anche lo spettro della
società, composta non solo da uomini, di una certa età,
etnia o classe, ma da una pluralità di soggetti con
caratteristiche differenziate.

Barbara Poggio, Gender in Scienziati in affanno?, 2018

Gender

Presenter
Presentation Notes
The reasons gender asymmetry is problem are ethical reasons: gender imbalances raise a problem of equity (equal rights); economic reasons: women do struggle to access scientific careers and decision-making 



How does EU addresses gender issues?

In 2007, the EC changed its policy approach from
“fixing the women” to “fixing the institutions” in
line with the process related approach of gender
mainstreaming. This includes both the provision of
specific career support for women as well as
institutional measures.

Gender

Presenter
Presentation Notes
How to address gender issues? Shift in the EU policies 



 How the research questions can impact 
(benefit/damage) women and men? 

 What different  gender implications could have the 
phases of the project (definition, implementation, 
monitoring and  evaluation, dissemination)? 

 Does your organization have a gender equality plan? 
 What gender balance practices regarding staff and 

working conditions (ex. In teams, in management 
positions, in work spaces, in salary or contract 
conditions) do you consider?

 How do you address language issues? 

Questioning Gender

Presenter
Presentation Notes
Here some questions to promote greater balance in each phase of the project. Sui language issues “which gender do you identify with?



Public Engagement refers to the 
activities aimed at fostering the 
collaboration among all societal 
actors during the whole research and 
innovation process in order to “align its 
outcomes to the values, needs and 
expectations of European society”.

Public Engagement

Presenter
Presentation Notes
Also public engagement has a long story that we cannot here resume. In last years, often pushed by the lesson learnt we mentioned before, there has been a shift from less engaging to participatory models where the role of the public is increasing. however this is not a linear model but rather what happens in the reality is that there is a coexistence of models according to the goal. Be aware that this doesn’t necessarily mean that a model is better than another: it depends on the context! For a lesson at school probably top-down model is the best to convey information; for a tv show it’s not at all! Then, what’s the solution?



Angela Guimarães Pereira, Public Engagement, in Scienziati in affanno?, 2018

Public Engagement: why and how?

Presenter
Presentation Notes
the reasons why you engage people can be various: to democratize science, to valorize the impact of science or policy on society, to empower citizens, for some is just a question of rubber stamp, as it is asked by the funding rules and there are so many forms of public engagement varying from more inclusive to those where you just want to inform people



per un efficace public engagement bisogna innanzitutto
conoscere le persone che dobbiamo coinvolgere, capire le
loro motivazioni, e scegliere il metodo adeguato per
coinvolgerle. Se usiamo, ad esempio, gli strumenti online,
limiteremo la partecipazione a coloro che accedono al
web; se andiamo in un pub, avremo un altro tipo di
partecipazione, di quelli che frequentano il pub.

(…) se noi coinvolgiamo diversi tipi di persone nel dibattito
pubblico, ciascuna con la propria conoscenza, esperienza,
aspettative, immaginari, qualsiasi decisione in merito alle
politiche pubbliche sarà più ricca e avrà maggiore qualità

Angela Guimarães Pereira, Public Engagement, in Scienziati in affanno?, 2018

Public Engagement

Presenter
Presentation Notes
In RRI or postnormal science, public engagement has to do with quality of policy processes (extended peer community) 



 How do you involve stakeholders / public 
in your work (channel, stage, language) 
and why ?

 What dimensions will you discuss during 
your engagement activities (Values, 
needs and perceptions important to 
stakeholders; Framing of R&I questions; 
R&I methodologies; Possible impacts 
(ethical, legal, economic, environmental, 
social; Role responsibilities; Potential 
improvements to the R&I process) 

 How do you address critical aspects of 
public engagement activities? 

Questioning Public Engagement

Presenter
Presentation Notes
What questions related to public engagement?



Science Education aims at 1) enhancing the current
education process to better equip citizens with the
necessary knowledge and skills that allow them
participate in the debate; and 2) to motivate
students towards scientific careers.

In EC there has been a shift from linear model of
cultural deficit towards a more interactive vision of
learning affirming the centrality of the learner, never
a tabula rasa but bringing tacit knowledge,
motivations, passions, opinions and different needs.

Science Education

Presenter
Presentation Notes
Science education has to do with participation 



Science Education

EC 2007EC 2004 EC 2015

Presenter
Presentation Notes
Three milestones in Europe on the necessity to shift from a linear science education towards a more participative one 1) starting from the results of PISA survey on the relationship between students and science; 2) critics to the modality of teaching abstract and far away from daily life of young people, being mainly deductive, only somewhat participative and with no space for IBSE; also the science at school abstract; Then SE for Responsible citizenship 2015, affirming the necessity to build competences for a responsible society 



 How do you provide tailored information and 
education resources to specific stakeholder 
groups (ex.: which media; how you address 
different languages of target groups; which 
channels or events)? 

 Which stakeholders are taking part in your 
education activities, and why? 

 Do you use innovative education tools?
 How do you promote reflection on R&I’s 

impacts (ethical, legal, economic, 
environmental, social) in your science 
education activities? 

Questioning Science Education

Presenter
Presentation Notes




Governance 

Governance, more than a key dimension of RRI, is 
considered as a “horizontal dimension” affecting all 
the other ones as it has to do with how knowledge is 
produced and how it is disseminated.

From governing (hierarchical, top-down approach) to 
governance (horizontal, interactive, networked 
process of political management)

Presenter
Presentation Notes
The governance, as we understand it today, has gained importance as a particular way to govern, developed in recent times as opposed to the traditional concept of governing , characterized by a hierarchical approach, top - down. The idea of governance instead evoke a more horizontal, interactive, networked process of political management. It is strongly connected to the crisis of science, that we have more times mentioned in our presentation 



Questioning Governance
 Who is involved in setting your R&I agenda (Management or 

advisory boards; Funding organisations; Stakeholders; Other 
teams and colleagues; Members of the public)? 

 How are views from other research or societal groups 
included in your R&I practice? 

 What organisational changes are needed (ex.: Modifying 
science governance system so it responds to public 
demands; Creating/implementing structures that enable 
engagement; Setting up incentive systems to encourage 
changes; Making accountability and transparency are the 
bedrock of every stage;   Practising open science …) to 
adapt your R&I processes to stakeholders’ input?



Finally, RRI is a matter of asking the 
good questions

The kind of questions that public typically ask scientists, or would like to 
see scientists ask of themselves … 

Which values should lead innovation in Europe? 
What are the right impacts that innovation should be directed 
towards and how should these be arrived at? 
Why doing innovation? For what purpose? Are their goals desirable? 
Who could benefit and how? Who remains excluded? 

(Stilgoe, Owen, and Macnaghten 2013)

What sort of future do we collectively want
(Owen 2011)

74

Presenter
Presentation Notes
All the dimensions of the process of RRI and key issues originate from questions emerged within public debates about new areas of innovation, considered as “the kind of questions that public typically ask scientists, or would like to see scientists ask of themselves”,(Stilgoe, Owen, and Macnaghten 2013). In this formulation, RRI would go beyond balancing risks and benefits and become a “departure point” to answer in an inclusive, democratic way, the question What sort of future do we collectively want? in order to reach socially desirable and acceptable innovation goals (Owen 2011).
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