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Responsible (research and) innovation: what
IS It?

(How) can we steer the
development of science and
technology so that it meets
widely shared societal .

goals? iBROVED L

INNOVATION

£ S

An old idea — but set within  EECER S seler SOCIETY
a new science and e
innovation policy context

EUROPEAN
COMMISSION




Defining Responsible Innovation

“Responsible Research and Innovation is a transparent, interactive process

by which societalactors and innovators become mutually responsive to each

other with aviewon the (ethical) acceptability, sustainability and societal

desirability of theinnovation process and its marketable products ( in order

to allow a proper embedding of scientific and technological advances in our
society)

(von Schomberg, 2011)

“taking care of the future throug
l nnovation I n the preser

(Stilgoe, Owen and Macnaghten 2012)



Modernist dream of

emancipation throug@
science

Nature

The past
Contingency
Emotion
Subjectivity



The dream of
emancipation?

What about the
unexpected
conseguences?
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Agricultural biotechnologies




“This book wisely shifts our attention from the disputed technical properties
of GM crops to the kinds of politics needed. If one book could prod the GM
debate out of its current sterile stalemate, then this would be it.”

Sheila Jasanoff, Professor of Science and Technology Studies, Harvard University

“Through the subtle studies in this book, GM crops become nothing less than
a powerful and poignant metaphor for whatever it is that has replaced the
ruthless innocence of modernity."

Daniel Sarewitz, Professor of Science and Society at Arizona State University

“This fascinating and unique book shows that GM agriculture is neither
inevitably a good thing nor a bad thing: it depends on the social, ecological
and political circumstances.”

Jules Pretty OBE, Deputy Vice-Chancellor at the University of Essex

“An alternative pluralistic and inclusive model for decision making on GM
crops - a model that just might move us toward better governance of
technological change."

Lawrence Busch, University Distinguished Professor at Michigan State University

Although GM crops are seen by their advocates as a key component of the
future of world agriculture and as part of the solution for world poverty and
hunger, their uptake has not been smooth nor universal: they have been marred
by controversy and all too commonly their regulation has been challenged
as inadequate, even biased. This book aims to understand these dynamics,
examining the impacts of GM crops in diverse geopolitical contexts and their
potentials to contribute to sustainable agricultural futures. Part | draws on
research from three global 'rising powers’ - Brazil, India and Mexico - exploring
the views of scientists, farmers and publics. Part Il follows with a series of reflective
commentary pieces from 11 leading academics in the social and life sciences,
developing novel thinking on how to develop a governance framework for the
responsible innovation of agricultural GM technologies.

Phil Macnaghten is Professor of Technology and International Development
at Wageningen University, The Netherlands. He was formerly Professor of
Geography at Durham University, UK.

Susana Carro-Ripalda is a Social Anthropologist and Visiting Researcher at the
Universidad del Pais Vasco, Spain. She was formerly Senior Research Fellow at
Durham University, UK.
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Nanotechnologies




Reconfiguring
Responsibility

Deepening Debate on Nanotechnology



Synthetic biology




synthetic
biology

roadmap

for the
UK

UK SYNTHETIC BIOLOGY ROADMAP
COORDINATION GROUP

Theme 2:

Continuing responsible research and innovation
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Climate engineering

GEOENGINEERING SOLUTIONS TO CLIMATE CHANGE
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crSRC

Engineering and Physical Sciences
Research Council

What is ‘responsible innovation’ — and what is different
about it?

Why is it important —and why now?

What could it involve — and what is the role of Research
Councils?




How to build a framework for responsible

science governance







Collingridge’s control dilemma

When a technology is young
enough to influence its future
trajectory, you can’t know
where it will lead

When a technology is mature
enough for you to have a good
idea of its consequences, it’s
too late to change it —it’s
lockedin
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RESPONSIVENESS

ACCOUNTABILITY




Reconfiguring responsibility

* From retrospective... (accountabilityand liability)
 ...to prospective (careand responsiveness)
* ... and collective

e Reconfiguring role responsibilities and general
responsibilities
e Second-order (or meta-)responsibilities
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Response 1: to def i
|l mpactso of science

‘We can’t make an appeal to
conceptions of the good life, but we
can make an appeal to the normative
targets in the Treaty on the European
Union. These have been
democratically agreed upon and
provide the legitimate basis for
having a public framework
programme for research at the
European Level’

(Rene von Schomberg 2011)




Figure 1. Normative anchor point derived from the Treaty on the
European Union

Quality of
life(art.2)

Growth and Social

Jobs/competiveness policy(irlcl.intern
commitments)

- Quality of Environment
Sustainable /high level of protection

development human &health and
environment

Legitimate basis for defining the “right” impacts of research and innovation



THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION




EU2020
‘.‘atlon & sustalnable growth:

Smart growth
Innovation /
education

EU Grand
Challenges

Sustainable growth
cdimate/energy/
mobikt V
competlitiveness

~ Safe
Innovation

Inclusive
poveity

Sustainable
growth

Embedded
safety

Emerging risk
management




Five pillars (or keys) of responsible
Innovation

1. Societal engagement
2. Gender equality

3. Open access

4. Science education

5. Ethics

and

6. Governance




Our alternative approach:

Responsible innovation needs to respond to
kinds of questions that publics typically ask of
scientists and innovators, or would like to see
scientists ask of themselves

Purposes

Trust

Inclusion

Speed and direction
Ethics and trade-offs

© o O T o




Lines of questioning on responsibility

Product questions

Process questions

Purpose questions

What are the likely risks and

benefits ?

How should research and

innovation take place?

Why should this research be

undertaken?

How will the risks and benefits

be distributed ?

How should standards be drawn

up and applied?

Why are researchers doing it?

What other impacts can we

anticipate?

How should risks and benefits be

defined and measured?

Are these motivations transparent

and in the public interest?

How might these change in the

future?

Who is in control?

Who will benefit?

What don’t we know about?

Who is taking part?

What are they going to gain?

What might we never know

about?

Who will take responsibility if

things go wrong?

What are the alternatives?

How do we know we are right?




Inclusion

*The ‘new’ scientific governance
¢ Dialogue and ‘mini-publics’

< *The challenge of legitimacy

|

Anticipation

e From predictive to participatory
e Expectations and Imaginaries
*Tools

¢ Anticipatory Governance

¢ Vision assessment

eScenarios
e Barriers to anticipation
e Guston, 2012; van Lente, 1993;
e Fortun, 2005; Barben et al, 2008

eInput and outputs
¢ Wilsdon and Willis, 2004; Grove-White et al, 1997;
*Goodin and Dryzek, 2006; Irwin et al, 2013;
e Lovbrand et al 2011

Responsible
Innovation

75\

Reflexivity

eFrom 1%t to 2" order - ' ¢ Answering and reacting
eTools e e it 3 « Diversity and resilience

¢ Codes of conduct : o, - — y ¢ Value-sensitive design

¢ Midstream Modulation 73 & ¢ De facto governance
e Wynne, 1993; Schuurbiers, 2011; ~ *Poli aieconomy of innovation
e Swiestra, 2009; Fisher et al, 2006 . . i ___eResponsibility as'metagovernance

c . © o -Peilizorzl'i, 2004; Collingridge, 1980; Friedman, 2
irling; 2007; Kearnes and'ﬂi.p, 2009
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What is
plausible?

What is

possible?

O 6what Hf 60O
Consider guestions
contingency? o
O

5 O O
@) O o O
o o} (= O

o Ant I ¢ I p a

Increasing resilience
Shaping agendas for socially-robust research




Dimension

Indicative techniques and

approaches

Factors affecting implementation

Anticipation

Foresight

Technology assessment
Horizon scanning
Scenarios

Vision assessment

Socio-literary techniques

Engaging with existing imaginaries
Participation rather than prediction
Plausibility

Investment in scenario-building
Scientific autonomy and reluctance to

anticipate




inclusion




Who is
represented?

How diverse is

the group?

How much

How early O wh
How serious and are people care Is given to
continuous is the consulted? group design?
discussion? (@)
5 O O
O O o O
(o) 5 o 5
O I n c | u s I [

Dialogue as a learning exercise
Early and continuous conversation with publics and stakeholders




Dimension

Indicative techniques and

approaches

Factors affecting implementation

Inclusion

Consensus conferences

Citizens’ juries and panels

Focus groups

Science shops

Deliberative mapping
Deliberative polling

Lay membership of expert bodies
User-centred design

Open innovation

Questionable legitimacy of
deliberative exercises

Need for clarity about, purposes of and
motivation for dialogue

Deliberation on framing assumptions
Ability to consider power imbalances
Ability to interrogate the social and
ethical stakes associated with new
science and technology

Quality of dialogue as a learning

exercise




Theory of
Reflexivity

( Observer )
World



Mindful of
framing of
iIssues

Self-referential

critique

Mi rror
own
commitments

0 @ﬂ e s oy
Aware of limits tc

knowledge

Second order
reflexivity

O R e f | e x 1 vl|Ii

Institutional reflexivity
A public matter




Dimension

Indicative techniques and

approaches

Factors affecting implementation

| Reflexivity

Multidisciplinary collaboration and
training

Embedded social scientists and
ethicists in laboratories

Ethical technology assessment
Codes of conduct

Moratoriums

Rethinking moral division of labour
Enlarging or redefining role
responsibilities

Reflexive capacity among scientists
and within institutions

Connections made between research

practice and governance




RESPONSIVENESS




Ability to
embrace
diversity

Alignment to societal
values

Ability to respond to O Ability to answer
Leadership new knowledge new views and
norms
O
O O
O ° O
© 5

/7 o] .
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Commitment to the public interest
Alignment of actors




Dimension

I ndicative techniques and

approaches

Factor s affecting implementation

Responsveness

Congitution of grand dhdlenges and
thematic research progranmes
Regulation

Standads

Open access and oher mechanisms of
trangparency

Niche management

Vaue-sendtive design

Provision of information

Labdling

Moraoriums

Stage-gaes

Alternative intellectud propety
regimes

New inditutiond structures and normns

Strategic policies and technology
O r dnapsHd

Science-policy culture
Inditutiond structures
Institutiond cultures
Institutiond leadership
Openness and trangparency
Intellectud propeaty regimes
Technological standards




Responsible innovation in action
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Climate Engineering

“Most nations now recognise the need to
shift to a low-carbon economy.... But if such
reductions achieve too little, too late, there
will surely be pressure to consider a ‘plan B’
— to seek ways to counteract the climatic
effects of greenhouse gas emissions by
‘seoengineering’.”
Lord Rees: foreword

Key recommendations (Research)

Relevant UK government departments
(DECC and DEFRA) in association with the
UK Research Councils (BBSRC, ESRC, EPSRC,
and NERC) should together fund a 10 year
geoengineering research programme at a
level of the order of £10M per annum.

Geoengineering
the climate

Science, governance and uncertainty
September 2009

EXCELLENCE
IN SCIENCE

(/. THE ROYAL SOCIETY




Climate Engineering:
CO, removal & Solar Radiation Management Approaches

Incoming Solar Radiation

N

== Sunshades

50km /7§

top of atmosphere

15km

tropop ause

ATMOSPHERIC CO,

Increase cloud albedo

Increase surface

albedo Afforestation
Air & reforestation + P
Human settlernent capture ; y . ; Nutrient : Carbonate 4 Enhaml:lv._e
Agriculture Bio-char ’ addition addition ownwelling
: Seaice
Enhance
upwelling

OCEAN
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Fig courtesy of Nem Vaughan & Tim Lenton



SPICE prOjeCt: Stratospheric Particle Injection for Qimate Engineering

EPSRC, NERC, STFC funding

Objective: to investigate the effectiveness of reflecting heat & light back into
space using stratospheric particles.

Evaluating candidate particles : what woul d be an o0i dea
the stratosphere (maximizing solar radiation scattering while having minimal impact
on climate, weather, ecosystems and human health).

/Delivery Systems: feasibility and design of using a tethered-balloon to inject
particles into the stratosphere. Use data from the 1km high test -bed project in
computer models to investigate how a full-scale system might work at an altitude of

Climate and environmental modelling:

what can be learned from past volcanic eruptions. Also modelling the potential
impact on ozone layer concentrations, regional precipitation changes and
atmospheric chemistry.




Balloon Supported Aramid Reinforced Pipe
Design Pressure 6000 Bar

—> (@

Stratosphere T ———
(15-50km)

—>

16.5 cm od pipe, 5 cm id
SO2 flow 120 kg /s
~3MTe /yr

Fig courtesy of SPICE project team



SPICE FIELD TRIAL

Water sprayed through a 1-kilometre-
high hose will test equipment with
potential for climate engineering.

Balloon— ="\ .
: Vsl Wind
direction

L
—
QL
=
o)
__\2
Lan)

| \1;— Tether

\ I'.
Hose— \
1\

Figure Macnaghten and Owen, 2011

The Stakes:

A balloon 1 km high
Spraying water over
Cambridgeshire

or

U K 0 3 fieldl trial of climate-
engineering technology




Stage gating T oversight and governance
SPICE FIELD TRIAL

Water sprayed through a 1-kilometre-
high hose will test equipment with
potential for climate engineering.

lloon "’ /-f\\ :
‘Wlnd
L w (4 J direction
Walter
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Investment

Tether

1 kilometre

Stage Stage Stage
Gate0 | Gatel| Gate 2

Figure Macnaghten and Owen, 2011
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News

Want to mimic a volcano to combat global
warming? Launch a Wembley-size balloon

Monster blimp would fire
water into atmosphere

Scientists hope droplets
can reflect the sun’s heat

John Vidal
Environment editor

It sounds barmy, audacious or sci-fi;: a
tethered balloon the size of Wembley
stadium suspended 20km above Earth,
linked to the ground by a giant garden
hose pumping hundreds of tonnes of
minute chemical particles a day into the
thin stratospheric air to reflect sunlight
and cool the planet.

But a team of British academics will
later this month formally announce the
first step towards creating an artificial
volcano by going ahead with the world’s
first major “geo-engineering” field test in
the next few months. The ultimate aim is
tomimic the cooling effect volcanoes have
when they inject particles into the strato-
sphere that bounce some of the sun’s
energy back into space, so preventing it
from warming the Earth and diminishing
the effects of man-made climate change.

Before the full-sized system can be
deployed, the research team will test a
scaled-down version of the balloon-and-
hose design. Backed by a £1.6m govern-
ment grant and the Royal Society, the
team will send aballoontoaheight of 1km
over an undisclosed location. It will pump
nothing more than water into the air, but it
willallow climate scientists and engineers
to gauge the feasibility of the plan. Ulti-
mately, they aim to test the impact of sul-
phatesand other aerosol particles sprayed
directly into the stratosphere. Scientists hope So imagine how big a helium balloon you

Ifthe technical problems posed bycon-  toreplicate the need to hold several double-decker buses







Stage gating T oversight and governance
SPICE FIELD TRIAL

Water sprayed through a 1-kilometre-
high hose will test equipment with

potential for climate engineering. TN

Investment

1 kilometre

Stage Stage Stage

Figure Macnaghten and Owen, 2011
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Good governance
for geoengineering

Phil Macnaghten and Richard Owen describe
the first attempt to govern a climate-engineering
research project.

C]imau-:rsginumlgrmn:h st have
skran| vermance if it is b proceed
sa&]y.‘.st?::nh and rerp-nn:ib]P;'z. But
what this means in practice is not ciear. The
Stratospheric Particle Injection for Climate
]hiE;innﬂinJHSP[{:E]sdully demonsirates the
difbicult judgementsinvalved. As chairman of
the panel that supported decissons by the UK
Engineering and Physical Scences Research
Council {EPSRL) as to whether and how this
project should Frm:eled (PA), and the archi-
tectal the project’s grvernance process [R0L),
we draw lessans from these challenges.

In mid-Sepl:mh:r 2011, SPICE
announced the go-ahead for the United
Kingduom's farst field trial of dimate-engi-
neering technology. SPICE aims to assess
whether the injection of sulphur particles
into the stratosphere would mimic the coal-
ing effects of volcanic eruptions and provide
a possilllu means b m:lig.'lle g|ubal WACT-
ing An equipment best — spraying water at
a h:i‘;ht at | kilometre — was proposed {see
'SPICE freld trial'). Mo climate :nEinrzring
would result from tl'i!1:!-|. but rexpanse bo the
announcement was dramatic, and the project
wias soon at the centre of a storm of critscasme.

CAREFUL REVIEW
Om 26 September 2011, the EPSRC, one of
thestudy’s main funders, postpaned the trial
after areview Later the mme |I.1}'.l|'.|= council
received a letter and open p!titinn'. also sent
to UK energy and dimate-change secretary
Chris Huhne and signed by more than 50
non-governmental organizations {MCHs)
and cit'il-su:i:tyurpmmmms.dm:mﬂing
that the project be cancelled. The signatories
saw the research as a first, unacceptable step
towards a fix that would deflect pelitical and
scientific action away from reducing green-
Imuxu-gax emizsions. (hers, b:r contrast,
saw the rusemd'lasmwenﬂf needed to find
possible ways of coping with r_'limat:chmu,:*.
The question at the heart of this debate was:
shaulbd work in this controversial field pro-
ceed at all, and if so, under what conditions?
The strong feelings abaut the first test of
SPICES equipment show how important it
i b have robast governance, and for scien-
tists and funders to ensure that the public

and sther parties are consulted at the sarliest
opportunity. This is an unfamiliar and diffi-
cuht pmn:us.bu‘i itis crucial for the evaluation
of climate-engineering approaches.

SPICE was conceived in March 2010at an
EPSRC interdisciplinary warkshap, at which
researchers were invited to develop innova-
tive geoengineering proposals. The projec’s
funding incarperated Beld testing, but release
of money was conditional upon it passing a
'Edaﬂe-ll;alz' TEViEW — i PIVErTEINCE Prscess in
which fl.m:d.l‘l’lﬁb‘ﬂl.’ each phase of research and
development is preceded by a decasion poant.
To pass the review, SPICE scientists were
required 1o reflect on the wider risks, uncer-
tainties and impacts surrounding the test
and the geoengineering technique to which
itcould lead — solar-radiation management.

On 15 June 2011, the stage-gate panel
(including atmospheric scientists, engineers
and social scientists, as well 2z an advizer o
an envircnmental NGO} evaluated the SFICE
team’s response bo five criteria for responsi-
ble nnovation. These were that: the test-hed
deployment was safe and principal risks had
been identified, m:lnxT;ad and deemed accept-
able; the test-hed deployment was compliant
with relevant regulations; the nature and

SPICE FIELD TRIAL
Water aprayed through 8 1-kikenelne-
high hose will fest equipmient with

@l for climate angreenng.

[
Ealaon % T 5 ]
direclion

1 kilomedm
L
=
:
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purpase of SPICE would be cleady commu-
nicated to all relevant parties to inform and
promiote balanced discussion; future appli-
cationsand impacts had been descrabed, and
mechanisms put in place to review these in
the I’H‘“ af new information; and mecha-
nisms had been identified to understand
public and stakeholder views r:gmling the
predicted applications amd impacts

Recognizng the efforts of the SPICE team,
the pane conchuded that although the fizst
two criteria had been miet, more was required
am the remaining three. It asked the team 1o
develop a revised communications plan to
inform further pub]i.c debate, a review of
the risks and uncertainties of solar- radiation
mamﬁ:m:nl—mdul].ing Ml:iﬁ],dt"'ﬁll,l:ﬁa]
amd political dimensions — and a thorough
process of en, ent with stakehalders.

The test bed was delayed by EPSRC in
September to allow the team to undertake
these cutstanding actions. When the panel
reconvenes, it will independently assess
a revised response; until then, the project
remains under review.

LESSOMS LEARHED

Aspects of SPICES governance coubd have
heen improved. The framewoark should have
heen inplace belore the project’s conception;
the test date should not kave been anmounced
until the stage-gate criteria had been met; and
the structures and resowrces to support the
social research should have been in place
earlier. Even now, the decision on whether to
'puuceuﬂ will mot be easy. There are few riuht
AFT WIHER answers bo the many guestions
ahout climate engineering, Buat it is vita] that
we make spae tis lasten 1o and discuss these
questions, and that the debate trans parently
influences the decisions that are taken.

For geoengineering technology to pro-
gress, its developers must be mandful of wider
impacts from the outsel; and it must proceed
undder robust governance mechanisms. The
SPICE responsible-innovation framework is
ane -rml'nng appmm:h o m:hi!vm.g e

Phil Macnaghten is professor of geograply
at Durharm University, R Ri:huﬂgawmn
15 chiir i responsible immovntion af the
Uriversity of Exeter Busimess School, VR
e-nrail: p m.almmnghmn'.éid'm:fmm.nr.|rk
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RESEARCH
Our portfolio ~ FRAMEWORK FOR RESPONSIBLE

Facilities and equipment INNUVATIUN

EPSRC is committed to develop and promote Responsible Innovation.

Centres and major v This site reaffirms our own commitment and sets out our expectations
investments for the researchers we fund and their research organisations.
Case studies
INTRODUCTION
Partnerships = Responsible Innovation is a process that seeks to promote creativity and

opportunities for science and innovation that are socially desirable and
undertaken in the public interest. Responsible Innovation acknowledges,
that innovation can raise questions and dilemmas, is often ambiguous in
terms of purposes and motivations and unpredictable in terms of
impacts, beneficial or otherwise. Responsible Innovation creates spaces
and processes to explore these aspects of innovation in an open,
Support inclusive and timely way. This is a collective responsibility, where
funders, researchers, stakeholders and the public all have an important
role to play. It includes, but goes beyond, considerations of risk and
regulation, important though these are.

Framework for a
Responsible Innovation

Anticipate, reflect,
engage and act (AREA)

Expectations

Acknowledgements
and resources

As a public funder of research, we have a responsibility to ensure that
our activities and the research we fund, are aligned with the principles of
Responsible Innovation, creating value for society in an ethical and
responsible way. EPSRC does not wish to be prescriptive about how
Responsible Innovation is embedded in the research and innovation
process. We recognise that some researchers are already well engaged
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RESEARCH
reflect, engage and act (AREA)

ANTICIPATE, REFLECT, ENGAGE AND
ACT (AREA)

Our portfolio ~

Facilities and equipment

Centres and major

_ " A Responsible Innovation approach should be one that continuously

investments seeks to:

i Anticipate — describing and analysing the impacts, intended or

_ otherwise, (e.q. economic, social, environmental) that might arise. This

Partnerships w _ . .
does not seek to predict but rather to support an exploration of possible
impacts and implications that may otherwise remain uncovered and little

Framework for

. . e discussed.
Responsible Innovation

Anticipate, reflect, Reflect - reflecting on the purposes of, motivations for and potential

engage and act implications of the research, and the associated uncertainties, areas of

(AREA) ignorance, assumptions, framings, questions, dilemmas and social
transformations these may bring.

Support

Expectations Engage — opening up such visions, impacts and questioning to broader
deliberation, dialogue, engagement and debate in an inclusive way.

Acknowledgements

and resources Act - using these processes to influence the direction and trajectory of

the research and innovation process itself.



EPSRC Centres for Doctoral Training

Call type: Invitation for outlines
Closing date: 16.00 hrs 4 April 2013

Related themes: All

Responsible innovation

Science and innovation not only produces understanding, knowledge and value,
but it can result in unintended impacts, guestions, and ethical dilemmas and, at
times, unexpected transformations in social life. In EPSRC we recognise that we
have a duty of care to promote approaches to "responsible innovation” which will
initiate ongoing reflection about the potential ethical and societal implications of
the research that we sponsor on behalf of the taxpayer and to encourage and
train our research community to do likewise.

As a research sponsor, our aim is to build capacity within our research
community to discuss and consider social and ethical guestions. A key element
in building awareness and capacity will be through appropriate multi-disciplinary
training embracing aspects such as social science and ethics. However, we feel
we should not be prescriptive about such training but rather students and their
supervisors should be allowed to be imaginative and develop and discuss what is
appropriate within a broad framework.

EPSRC would like to encourage training around the concepts of résponsible
innovation. In doing so you may wish to seek to consult and work with others
outside of the EPS sphere e.g. social scientists, ethicists and public engagement
experts.



Technology Strategy Board

Responsible Innovation Framework

for commercialisation of research findings
For use in synthetic biology feasibility studies competition 2012:

Advancing the Industrial Application of Synthetic Biology

Driving responsible innovation

The Technology Strategy Board is the UK's innovation agency and a non-departmental body working
under the sponsorship of the Department for Business, Innovation and Skills of the UK Government.
Our role is to help UK businesses to develop new products, processes and services to generate
wealth and grow the economy.

Synthetic biology is a technology which, if used appropriately and responsibly, has the potential to
address major societal and environmental challenges and help grow the economy. It has the
potential to contribute to the creation of a sustainable economy in which there is universal and
continuous access for current and future generations to the resources and opportunities needed to

live well.

Technology Strategy Board and its partners are keen to ensure that all the projects they fund in this
area use innovation responsibly and are using this Responsible Innovation Framework as part of this
competition.
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Theme 2:

Continuing responsible research and innovation

I s grucial Bhal Bhis lsehnobagy
eantinues to be developed in a
=acially responsibde fashicn, and that
relerwan staksholders, regulalors and
fthe public ares sngaged in research
and innovation processes from the
autsel. Responsible research and
Inncwation encompasses, bt is not
canfined o, cperaking within an
wlfgciive risk reguilsiery frarmewark,
Thie UK ninads 1o Be, and 1o be aaen o
e, lpading the way in Tramsiei and
mathndalegisg far responaible
imncration. The UK has already
imiliated public dialegue in syrilhetic
Bidogy ard ancouraged intireion
bebween reguiaiors and funocers.

Sinca syrredic Dioiogry i 8 mew Tiekd, e
Is much unceriant rTounding batn the
s and berefr : reseanch ano
appicaiions. Whiln sinngom nsd
management s anucial far esponsbie
research and menvaiion, inescapablo
ooty must be aoanoaiedgen ano
accouried for. The aim of responsibie
neseacoh and inmiovarson IS nat Smply o
predicl and proacthely Manage Hagatie
COma S, Dol ARG K Shage fecsnn-
eaking peodsadusee 1hal resogpiss st
UNCATENTY BCOES Tl whika Wl Cycda o
innoaln, To esmr gucaasalul nonation
QR ANGE s D Mexibia, Tarapanani
O 10wl BEfCDETC, B
MESponsye o ameging evidencs and
changing soci pronbes

Public acceptabllity

Punic acceotanity s wadely reoognised
s a ool ssue o spriehc ooy, bus
il g=amndl ek BABGUEEY Gl Wilh Tedugh
COMFIFLMEEI0N SMed ol reessning ha
B FYGr Dol DOMATWATRBE 0N
STRgInG technolngesa Jemonsrae et il
i BEsaral for enanas 10 00 Deydnd The
DAY OF S 00 RN UD

i R, AU The Durpecesd of inraalion
and abor uncerlanies and comoexlies
SUmoUnCing i
ansockred wilin parhouler apoicaians
Frsearch has shown thal e publc’ s not
& mnguinr pe-eashing mass thal acoops o
rejecs paiods iecmologes acooroing ©

liesd praconcapions Tha diraclon lakss
Doy irwenation palfrvesys, g [hair pemaives
B00E CONSEqUENGE, Teamashas s
public respanses. The resporsos and
cecsons al many and vaned soda
prouns - alongEce ihase of academic
researchers and fims = help o celermne
lecrological patTeays and 1he relisotion
cf benetis. Thess rolude instfuocns
reoive inhaaith, sty and ervisormmenta
regidation, irkelkeciual progady, mesanch
Tungireg, andgl cagial mvasinanl ag will Bs
soancad uSats and Danatoanias, and o
BOEGlY GrounE, Menw s0dial groupa aled
AT pRONGR AT iR [
PrEsirg Grous May COma nig Handg
whaan, o Sxamnphd, & New On is
cevaloped 1o adond e e of patienis
WwiN & sopatc lerminad cancor]. Al ol
thess groops nead o be acively engagec,
throughout Iho process, In e gosEnance:
of syriheic bology reseanch and innavation.

In e LUK, putic acooolanbby was
MECOpNISED OS5 CruC i fom an earty Sage
ang led o o lange-soale syrihetic oology
chiogue in 200 Fndings fom e daiogue
s Theana was SuBpon for smnihali
bghogry' Dl 17ean this wes: conginenal Whde
Ihag veses graal endhusacem fon the

Pispiies o Ina s and IE apicalion
Ihiarg veosd alsn Taats of GOl BND Miguss
Ang GOnGETE ADGUT NG 10 Ooram 1Nk
ol Gied whan Thens iE unoerlpinly o
s outoomes. Oneof the key findings of
he dixlogue - which 5 conssiot wilh a
age booy of soaal scence mecanch

was the emoegonoe of 1hose e key
cuesions thal syretic biclogsis & O
berwiling and abie 10 angwee'

= whai is the purpose?

= why oo you want io do 117

= whatane you going 1o gain from If?
= whail glse Is it going 1o da?

* mow do you know you ane right?

T bl o This Suooese’l deakogua. it ie
Crudial thal Tese Gueslions 5% &l Ihe
lzroiram of ochgoing docsions abou the
commercaisation, nnshbon and
nagulation of gynihets Bology. ndasd
BESRC, on behal of the UK reseach
caundls, pased those questions in e
closing season Of T Se-Acadany
Syranetic Biclogy Synpoeiem i
Ehanghal in Goiaoer 2011 Athough
adoenessng mean, crvonmenial ang
Beseifity risks: B3 imgadian, dhis will red in
el a1 Droad public pecapiabiiny
uniess mnoyvaaan in syieho biology =
comongraily drsciad iowands:

* i EHOOUCES, processes ano senices
Ihan Cam Being claat sulic Denafils
rachoding, Dl ngl Evdied w0
empkrymen], improsed quaksy of e
B RO Gromtl

*  solubions o compeling probloms hal
A e ke, Sl SNCYOT NS

Ihan ering [ Alamalis) sohricns

Infegrating social scences, humanies
and &is resaacinens can halp wih
undamnanding ol ang angagamant wih
such smues and thus fosks sespons bie
mncraiian. [he UK s o e forefront of
BDariManing with gach croes-demair
callabariions: the severn Ssymiheic bology
networks ncluded scoel scenisis, arfsis
phiceophars, and Bgal schokars, and tha
Il Solege Caning 1o Syrinedic
Bickogy ant Innorasion [CEymBID wes set
up as a joint cenbe peteeen soerbsis ang
engimnaas &7 Impanial Colege and socal
poieniietn & Iha BIOS fesaanch Jroug

UK SFMTHETIC BaOLCGY ROADKMAR CODRDMATION GROUP | 19



Responsible innovation and the role of
universities — 4 challenges

1. Training and new curricula

— A forum for interdisciplinarity and
collaboration

— A space for reflection on how to 1] |
approach the challenges of today - 2 gl | SRS T mun
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Responsible innovation and the role of
universities — 4 challenges

2. Shaping institutions

— Research councils and funding
agencies

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

— Research organisations and
networks

— Policy institutions including
regulators




Responsible innovation and the role of
universities — 4 challenges

3. Scientific diplomacy

— Need for more responsive
science policy institutions
beyond Europe

— How to motivate change in
complex institutions in culturally
sensitive manners

A FAPESP

— Europe (and European values) as
one highly important source of
new ideas
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Responsible innovation and the role of
universities — 4 challenges

GOVERNING
AGRICULTURAL

4. Opening up debates on

the governance of old SUSTAI NAB' |.|TY

Global lessons from GM crops

technologies in new ways

L
:l‘

t" c’ \‘I

W
Edn‘ed by Phil Macnaghten —-
and Susana Carro-Ripalda  fro fom |g




Thanks

Also to Richard Owen and Jack Stilgoe




