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Context
• 27th Report Royal 

Commission on 
Environmental 
Pollution (2008): 
Novel Materials in the 
Environment – but 
conclusions relevant to 
innovation in general

• Research 
Councils/Sciencewise 
‘Upstream’ 
Engagements
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Defining Innovation - 1
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Defining Innovation - 2



The Nanomaterials Innovation System
(RCEP, 2008)
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The Control Dilemma

Control under conditions of uncertainty, ignorance but ubiquity

In the early stages of development - not enough is known to establish the most 
appropriate management regime

Innovation delivers products faster than regulatory regimes can respond

By the time problems emerge the technology is so embedded it may be difficult 
to change track without significant societal and economic impact

Solution is not to impose a moratorium on development but to be vigilant

(David Collingridge, 1980)

What does being vigilant mean? 

Responsible Innovation 

Adaptive Governance



The Challenge

• Social questions extend well beyond potential risks to health and 
environment, which are difficult enough in themselves to address

• Indeed RCEP concluded that the goal of accurately predicting the 
toxicity and behaviour of manufactured nanomaterials is several 
decades away

• Overview of public engagement projects in UK (10) and US on 
nanotechnology – 4 common themes:

– An expectation of benefits

– Anxiety about management of unseen risks

– Concern that innovation will not be directed towards 
appropriate social goals and social ‘goods’

– A desire for science & technology policy to be more open to 
public involvement
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Factors central to public 

responses to innovation

The purpose of science and technology
whose interests?; motivations of scientists? are the innovations 
necessary?; are there alternatives?

Trustworthiness of institutions – particularly government

Feelings of powerlessness and exclusion

Speed and direction of science and innovation – exceeding scope for 
ethical and regulatory oversight particularly when the long term 
impacts are unknown

Ethics, trade-offs and the social distribution of risks and benefits –
social ‘goods’ and social ‘bads’

Concerns about intervening in nature

(Chilvers & Macnaghten, 2011 – for BIS/Sciencewise-ERC – The 
Future of Science Governance)



Synthetic Biology 

(EPSRC, BBSRC, Sciencewise)

• Clearly not as yet moved to the innovation – still at invention

• Five clear questions emerged for synthetic biology researchers:

– What is the purpose?

– Why do you want to do it?

– What are you going to gain from it?

– What else is it going to do?

– How do you know you are right?

– Fundamentally – concern about who is driving 
development? what’s in it for them?



Responsible Innovation - 1

EPSRC: Nanotechnology Grand Challenges: Solutions for the 
Environment Carbon Capture and Utilisation, 2009

EPSRC recognises that in developing a solution for one environmental 
problem the potential for the technology to result in other issues, 
environmental or otherwise, should be minimised through risk 
management approaches. Full proposals should be underpinned by 
a commitment to responsible nanotechnologies innovation, 
through the provision of a brief risk register at Full Proposal stage. 

The risk register should:

Identify any potential environmental, health, societal or other impacts 
and/or any ethical concerns that may result from the innovation 
process.
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Responsible Innovation - 2

• Research Councils Nanoscience Grand Challenge call on Healthcare

• Town meeting, a web-based consultation, discussions with 
stakeholders to gather information to inform funding decisions on 
proposals

• Public more supportive of nanotechnologies research for 
healthcare when:

– When short to medium term gains likely

– Promotes prevention rather than cure

– When proposed treatments researched are reliable and 
affordable



Adaptive Governance

• RCEP concluded that the most substantive challenge is to find the 
means by which society can engage with the social, ethical and 
political dimensions of science-based technologies and democratise 
their licence to operate

• Informed

• Transparent

• Prospective 

• Adaptive



Codes of Conduct

European Commission: Code of Conduct for Responsible Nanoscience 
and Nanotechnologies Research

Royal Society and partners: Responsible Nanocode

• Tend to be precautionary

• Raise awareness

• Open up critical reflection

• Improve vigilance

• Generate a sense of responsibility

• But – are voluntary 



Engagement & Deliberation - 1

• RCEP examined formal assessment techniques involving socio-
technical mapping techniques – e.g. Real-Time Technology 
Assessment and Constructive Technology Assessment

• Scenario building with the public – ‘what if?’

• Purposively designed deliberative public forum – such as a standing 
forum or commission (Demos)



Problems?

• Would government commit to such a purposively designed body?

• Would it make transparent and intelligent use of the findings?

• How could it cover a broad range of worldviews not just 
stakeholders – to address normative questions about direction of 
innovation and control not just risk and regulation

• Nanotechnologies are a global innovation system in which UK 
science and development are just one cog

• Any time-limited forum, focused on a specific or single technology  
is subject to limitations of timing, representativeness and agenda 
framing

• Need to avoid engagement which is motivated by a desire to avoid 
friction and to smooth the innovation pathway through building 
enhanced public acceptance of technologies



Government Response to RCEP 

Report

‘The Government intends to widen public engagement to ensure that 
both the case for nanotechnology and the potential risks and 
uncertainties are discussed as well as helping industry to capture 
the benefits in order that the UK realises the human health, 
environmental and economic gains that nanotechnology can 
potentially offer’ 

- This looks more like the ‘Issue Advocate Model’ (Pielke, 2007) of 
engagement
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Social Intelligence 

Gathering

• RCEP conclusion that there is a need to move away from one-off 
public engagement 

• Provision of ongoing opportunities for public and expert integrated 
reflection and debate. 

• Multiple modes of engaging with the public and monitoring of 
public reactions to new technologies. 

• Recognises the potential for public fatigue if continue to seek to 
engage people on a case-by-case, issue-by-issue basis. 

• Potentially avoids the danger of one off events being used to justify 
particular innovation/technologies



Engagement & Deliberation - 2

• Social discussion around questions of innovation principle rather 
than technology-focused

• What kinds of intervention in the human and non-human worlds, 
controlled by whom, might be acceptable or problematic

• Principles identified would then act as a filter to direct attention to 
specific innovations

• Could be the role of a commission or a deliberative forum

• But ‘appetite’ for structured social intelligence gathering seems low
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