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Once there was a chicken farmer who wanted to boost his egg production. He asked the 

mechanical engineers from the local university whether they could devise a technological 

solution. After months of research, the engineers came back delighted. They said: “we have 

designed a system that could easily quadruple the output of your egg production facility. 

There are just two conditions: the eggs have to be square, and the production facility has 

to operate in a vacuum.” 

This story summarises the main point of this presentation:  

The motive behind this claim is that we are facing significant societal challenges: a fast 

growing global population, which is expected to rise to 9 billion by 2050, and growing 

disparities within and across regions. According to anti-poverty charity Oxfam, the 

wealthiest 1% will soon own more than the rest of the world's population. Global 

population growth occurs in the face of dwindling resources and environmental 

degradation. These are serious challenges, and they are extremely urgent. We ignore them 

at our peril.     

Research and innovation can help tackle these grand societal challenges: for instance by 

enabling more efficient use of natural resources, reducing the environmental impacts of 

human activity, enabling clean and affordable energy and by fighting disease and promoting 

health and wellbeing - but to unlock the potential of the research and innovation system to 

effectively address societal challenges, we have to put societal considerations front and 

center.  

 

Early reflection on the future use and impacts of research can create a win-win situation: 

 societal challenges will be the driver for research and innovation, rather than an 

afterthought. 

 it will narrow the so-called valley of death because possible implementation problems 

and regulatory hurdles are identified and addressed early on in the research process   

 potential risks and societal concerns can be addressed at early stages of research, when 

research directions can still be modified.  
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To make research and innovation more effective in addressing today’s 

grand societal challenges, we have to find ways to integrate societal 

considerations more effectively into research and innovation decisions. 
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Rethinking research  

The difficulty is that the integration of outsider perspectives challenges the traditional mode 

for research and innovation, which considers the innovation process as a linear flow from 

basic research to applied research to innovation and production. On this view, we first have 

to gain a fundamental understanding of natural phenomena, by way of the disinterested, 

curiosity-driven, value neutral pursuit of knowledge, before we can start thinking about real 

life applications.   

This view does not reflect today’s realities. Modern-day research is a very different animal: 

it is not the purely curiosity-driven, individual, isolated pursuit of knowledge, but a highly 

application-oriented, collective enterprise with a significant annual turnover. The physicist 

and philosopher John Ziman has described this cultural shift in research. He argues that 

the traditional cultural norms of the detached, curiosity-driven scientist, abbreviated by the 

sociologist Robert Merton in the 1940s as CUDOS: Communism, Universality, 

Disinterestedness and Organised Scepticism, have been gradually replaced by an opposing 

set of cultural norms, that Ziman summarises as PLACE: Proprietary, Local, Authoritarian, 

Commissioned and Expert.2  

 

Research funding has already begun to focus more directly on societal challenges. Look at 

the budget for Horizon2020. A significant portion is spent on applied research under the 

pillars of Societal Challenges and Industrial Leadership. Indeed, research funding is 

predicated on the potential for innovation. Taking nanotechnologies as an example, Janez 

Potocnik, European Commissioner for Science & Research from 2004-2009, said: 

"Nanotechnology is an area which has highly promising prospects for turning fundamental research into 

successful innovations. Not only to boost the competitiveness of our industry but also to create new products 

that will make positive changes in the lives of our citizens, be it in medicine, environment, electronics or any 

other field." As a result, the call topics in the work programme for Nanotechnologies, 

Advanced Materials, Biotechnology and Advanced Manufacturing and Processing within 

Industrial Leadership are highly application-oriented.  
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Copernican turn 

Now within this context of application-driven research funding it does not make sense to 

fall back on claims of independence, value neutrality and disinterestedness in the practice of 

research. While the cultural norms of CUDOS may still apply to the pillar of Excellent 

Science - and I do hope the research under this pillar will remain as free as possible - they 

are inadequate, even counterproductive, for the impact-driven objectives of the pillar 

Societal Challenge.  

This requires a Copernican turn in our thinking about the role of research and innovation 

in our societies. Copernicus argued that the earth revolves around the sun when everybody 

was thinking the opposite. By doing so, he reordered an entire worldview. In a similar 

fashion, we now have to reorder our thinking on research and innovation: from starting 

with technology development and then thinking about potential applications, to starting 

with the societal challenge and then thinking how technologies can help address that need. 

This is ‘innovation governance’. 

 

The Copernican Solar System. Source: Wikimedia 

The key question is: How to enable this shift in thinking? How to put societal challenges 

front and center in research and innovation? This question has given rise to a field of 

experimentation in research and innovation governance. Within this field, there are 

different strands of research, each addressing a different part of the system. You may be 

familiar with concepts like open innovation or social innovation, and perhaps with terms 

like constructive technology assessment, adaptive governance, value sensitive design or 

socio-technical integration. To some extent, all these initiatives address the broader 

question on how to ‘open up’ the research and innovation system to considerations of use 

and implementation.  

The point is that the changing role of research and innovation in society 

require us to rethink the cultural norms that govern research and 

innovation practices. 

https://commons.wikimedia.org/wiki/File:Nicolaus_Copernicus_-_Heliocentric_Solar_System.JPG


‘Opening up’ research 

I would like to present two recent social experiments in the area of nanotechnologies, 

NanoDiode and the RATA programme of NanoNextNL, to discuss how the early 

engagement of different stakeholders can help to integrate societal considerations more 

effectively in research and innovation decisions. While these experiments are very specific 

and only offer preliminary findings, I hope to show a glimpse of a new ‘mode’ for research 

and innovation that inspires public confidence because it demonstrably addresses urgent 

societal challenges. 

NanoDiode is a project for outreach and dialogue on 

nanotechnologies, funded under the NMP programme of FP7. 

NanoDiode carries out a range activities at different levels of 

governance, engaging stakeholders in dialogue on the funding, 

performance and outcomes of nanotechnologies research. 

The NanoDiode consortium brings together a range of stakeholders, including industry, 

CSOs, researchers from the natural and the social sciences, and artists. It is in a sense a 

social experiment in itself. Because partners have very different views on the role of 

nanotechnologies in society, the project transcends binary positions ‘for’ or ‘against’ 

nanotechnologies. Our engagement activities present an all-partial perspective, displaying a 

range of visions on the ways in which nanotechnologies could impact our society, without 

dictating which perspective is more relevant or important.  

Recent examples are the NanoTube and 

NanoBazaar. The NanoTube3 is a collection of 

short videoclips, interviewing specialists around 

Europe who work with nanotechnologies in 

different ways. Physicists, chemists, toxicologists, 

philosophers, artists, sociologists, industrialists 

and policy makers shed light on how they think 

nanotechnologies will impact society. Taken 

together, the clips express the variety of hopes, 

dreams, expectations, fears and concerns 

associated with nanotechnologies. 

The Nano Bazaar4 is a pop-up initiative to engage 

citizens in dialogue with the public about various 

aspects of nanotechnologies. Three NanoBazaars 

have been organised: one in Poland, one in Austria 

and one in Leuven. The idea is to discuss the 

potential impacts of nanotechnologies on the daily 

lives of citizens, to raise their awareness of these 

new technologies, but also to feed back their 

expectations, hopes and concerns into the 

innovation process.     
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Additionally, NanoDiode has organised a range of activities at the ‘midstream’ of research 

and innovation, exploring new ways to involve stakeholders in research and innovation 

decisions. We have organised multi-stakeholder dialogues and so-called third generation 

deliberative processes, enabling a dialogue between researchers, producers, citizens and 

stakeholders on the desired directions of research; and user committees, involving end-

users to discuss the direction of near-to-market technological applications. These activities 

suggest that:  

 the early engagement of stakeholders can lead to productive insights and perspectives 

on the future application of research;  

 these perspectives raise the awareness of researchers of the relevance of reflection on 

possible future use and impacts of their work;  

 the outcomes of this process can ‘modulate’ the direction of research.     

 

These findings are supported by the second example, the 

Risk Analysis and Technology (or RATA) Programme 

within NanoNextNL.5 NanoNextNL is an innovation 

programme for nanotechnologies, coordinated by STW in 

the Netherlands. The RATA programme is designed to 

encourage early reflection on questions of risk analysis 

and technology assessment. As part of his programme, we have developed a series of 

courses and a coaching programme for young NanoNextNL researchers, where we explore 

the RATA dimensions of their own research. The courses provide very brief overviews of 

risk analysis and technology assessment but most of the time is spent on group work, where 

the students discuss potentially relevant RATA questions with invited experts from the 

RATA programme. Much to the surprise of the students, broader questions of future 

implementation are usually very relevant to the research at hand, and the early consideration 

of these questions can help students to think through the potential future applications of 

their work.  

For example, in the case of developing new food products through molecular engineering, 

if the outcomes of the research are to be adopted in the food industry, it makes sense to 

discuss the functional properties of new molecules at an early stage with risk researchers 

(from the RIVM or TNO for instance) to assess whether there might be relevant health 

considerations for human consumption. It might also make sense to talk to a legal expert 

to explore possible regulatory hurdles. 

 Researchers initially often fear that if we start considering the possible risks of new 

technologies, it will mean we slow down or even block the research. But we’re showing that 

the opposite is true: if we consider risks at early stages, the eventual application in real life 

is much more realistic. It is what Adrienne Sips, coordinator of the RATA programme, 

calls safe by design. Over the years, the courses and coaching have led to interesting 

                                                           
5

 http://www.nanonextnl.nl/themes/risk-analysis-and-technology-assessment/  

These courses raise the awareness of the students - and their supervisors - that 

risk analysis and technology assessment in fact strengthen their research, by 

identifying and addressing possible roadblocks early along the way. 

http://www.nanonextnl.nl/themes/risk-analysis-and-technology-assessment/


interdisciplinary collaborations, resulting in several interdisciplinary papers and thesis 

chapters.   

NanoDiode and the RATA programme are just two examples within this wider field of 

experimentation in the governance of innovation. There are many other promising 

examples of constructive collaborations: user-producer interactions in the pharmaceutical 

industry, socio-technical integration research (enabling interdisciplinary collaborations 

between natural and social researchers in the laboratory), value-sensitive design and so on.  

Collectively, these methods suggest that opening up research to a broader range of voices 

does not hamper research, but in fact strengthens it: it provides early warning signals for 

potential risks or societal concerns, it helps embed those concerns by modulating research 

directions, and it helps to bridge the valley of death by anticipating the future use of 

technologies and possible roadblocks to implementation. 

To be sure, culture change never occurs without resistance, and despite these promising 

results, these new methods also point to new challenges:  

 different stakeholder communities speak different ‘languages’ - we first have to learn 

how to speak each other’s language before we can meaningfully engage in dialogue. this 

requires further experimentation with engagement methodologies;  

 it can be a challenge to engage stakeholders in the dialogue as it often depends on their 

voluntary involvement. CSOs for example have limited resources so they need to 

prioritize. They might also be concerned about being co-opted.  

 researchers may be hesitant to ‘open up’ to broader perspectives, as it challenges firmly 

held beliefs about the independence and value-neutrality of research. They may also 

experience stakeholder engagement as an additional burden. Given that research careers 

are still largely determined by ‘traditional’ contributions to research, their involvement 

usually requires an additional effort over and beyond their normal duties.  

 This applies to natural scientists and engineers as well as to researchers from the social 

sciences and humanities, who may experience the practical implementation of their 

methods as a ‘commodification’ of their research    

 industry may be reluctant to engage, as they fear that oversight by outsiders such as 

CSOs may increase the regulatory burden. 

 

Cultural change 

So there is still much work to be done. Despite these challenges, I believe the time for 

change is now. Johan Schot, Director of the Science Policy Research Unit at the University 

of Sussex, has argued that big change occurs when three developments come together: 

institutional routines no longer seem to work, there are sufficient tried and tested 

alternatives, and there is external pressure for change.   

We can apply these criteria to the case of research and innovation. First, there is external 

pressure for change. In addition to the environmental pressures that Johan Schot also refers 

to, citizens and stakeholders expect a positive contribution from research and innovation.     



They are wary of the pace and direction of technological innovation. The 2015 Edelman 

Trust Barometer6 indicates that more than half of the respondents think the pace of change 

is too fast; more than half think change in business is driven by greed.  

The recent Eurobarometer on the future of science7 confirms these findings: participants 

in all countries were positive about scientific and technological innovations. … But as much 

as participants could identify the positive, they were equally aware of drawbacks of scientific 

and technological innovations.  

The Edelman report suggests that building trust is essential to successfully bringing new 

products and services to market, and building trust in new business innovations requires 

that companies demonstrate clear personal and societal benefits, behave with integrity and 

engage with customers and stakeholders throughout the process.  

Move on to Johan Schot’s second criterion: institutional routines no longer seem to work. 

Looking at research and innovation, the ‘traditional’ model of research as a disinterested, 

value-neutral activity has become outdated. Modern-day research is a highly application-

oriented, collective enterprise that has significant societal impact. This requires us to rethink 

how research and innovation are practised and justified.  

So the first and second conditions for cultural change are fulfilled. But the third criterion, 

that there are sufficient tried and tested alternatives, is still very much work in progress. 

The examples discussed above are just the first glimpses of a socially robust model for 

research and innovation governance. We are seeing promising examples of ‘opening up’ 

research, but significant challenges remain and much more experimentation is required. 

Most importantly, we need many more convincing examples of how stakeholder 
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engagement can enhance research, and we need methods to scale up from individual case 

studies to large scale implementation.   

 

Engaging stakeholders 

The upshot of this can be summarised in a policy recommendation: researchers should be 

encouraged to engage with external stakeholders about the societal relevance and impact 

of their work. The standard proposal template for Horizon 2020 applications has an impact 

section. This section focuses mostly on communication and dissemination - it could also 

ask for a description on how external stakeholders will be engaged in the project. This will 

both encourage researchers to think about stakeholder engagement, and it will enlarge the 

pool of examples.    

To conclude: ‘opening up’ research and innovation to societal considerations is a big 

challenge, because it confronts deeply ingrained beliefs about the role of research and 

innovation in society. But this process of opening up is above all a unique opportunity: 

instead of waiting for technological solutions to magically appear from a process of 

curiosity-driven, disinterested research, now is the time to enable a new ‘mode’ for research 

and innovation that inspires public confidence because it integrates societal concerns and 

demonstrably addresses urgent societal challenges.  


