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Abstract: 

Important societal themes, such as sustainability or the ageing society, are referred to 
as 'grand challenges'. During the last decade, many funding programs were set up to 
address these and other grand challenges. While grand challenges have a moral com-
ponent – it is difficult to contest that it is 'good' to address them – they do not convey 
clear-cut goals for action. When they are related to the actual development of new 
technologies, grand challenges are articulated in different ways. Articulations help to 
specify and legitimate a choice for a direction of research (Van Lente and Van Til 
2008). In this paper we focus on the articulation of nanotechnology. The rise of 
nanotechnology is surrounded by large expectations that it will provide 'solutions' for 
societal problems. The idea is that nanotechnology, which draws from fields like phys-
ics, chemistry, optics, engineering and biology, has a large potential for possible appli-
cations, because of the unique properties of substances at this small scale.  

approach  

In this paper we will explore the complex articulation process in funding programmes 
on nanotechnology in which many actors on many different levels are making choices 
that relate to these grand challenges. These choices consequently lead to actions 
which can then again be used as ground for new choices and new actions. These dy-
namics also changes the nature of the challenges.  

In our paper we make conceptual and empirical steps. First, a framework is be devel-
oped, by critically reviewing current literature on the political contract between science 
and society, the sociology of scientific activity, the sociology of expectations and the 
multiple level perspective. The focus will be on how grand challenges relate to emerg-
ing technologies. Second, we will perform a discourse analysis of the narrativesof 
grand challenges of 'sustainability' and 'healthy ageing' at European and national level. 
We will compare and contrast the mission-oriented thinking in these different cases. 
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results 

To unpack the term 'challenge' we study the constitutive components of the term. A 
challenge refers, first of all, to a problem. Yet, one of the reasons why the word chal-
lenge has become so popular is that it does not just state a problem: it implies a solu-
tion or at least an expectation of a solution. As a third ingredient we study the sense of 
urgency: the pressure that something cannot be ignored and requires action. See Fig-
ure 1. 

Figure 1:  Unpacking a challenge 

 

 

EU reports have been analysed to find i) the wording of sustainability and ageing, ii) the 
links of these grand challenges to research themes and especially to nanotechnology 
and iii) how 'sustainability' and 'healthy ageing' are consequently linked to specific re-
search projects.  

The first cluster of texts consists of the texts about the European Research Area and 
the European Commission reports. In these texts the wording of grand challenges is 
used frequently. Grand challenges are presented as broad societal problems, for which 
the whole European Union needs to unite to address them.  

The challenges of sustainability and ageing enter the stage in a particular way. Both 
sustainability and ageing enter the scene as carriers of economic issues – more spe-
cifically, the competitive position of the EU. The main focus of sustainability here is 
"sustainable growth" which should contribute to sustainability and competitiveness si-
multaneously. This can be done by investing in "green solutions and technologies", 
wherein Europe should maintain the lead and should not be overtaken by Asia or the 
US.  

In addition, we studied reports of nanotechnology initiatives in the UK (NNI), Norway 
(Nanomat) and the Netherlands (NanoNextNL) with the same three questions: ( i) how 
sustainability and ageing are introduced, (ii) how the grand challenges are linked to 
research themes in nanotechnology and (iii) how 'sustainability' and 'healthy ageing' 
are linked to specific research projects.  
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The term 'challenge', indeed, is used frequently, but not that often in relation to 'grand' 
challenges. Actually more 'specific' challenges can be found. Wordings like "challenges 
in nanotechnology" [II-NL2], "key R&D challenges" [II-NO1] and "technical challenges" 
[II-UK1] are prevalent in the texts. Even though much more of these specific challenges 
can be found in the Texts II, one of the UK texts also presents much referencing to 
grand challenges. The articulation of sustainability has a clear focus in the texts, 
namely energy-related issues. Whether it's about "new energy technologies" [II-NO1], 
"energy supplies and energy savings" [II-NL1], "solar and wind energy" [II-NL2], "en-
ergy efficiency" [II-NO2] or "meeting the future energy needs" [II-UK1], the potential of 
nanotechnology for addressing energy related issues is clearly stressed by the national 
governments.  

Figure 2:  Challenging nanotechnology 

 

The articulation of ageing is mainly related to the solutions in health care which 
nanotechnology could provide. Not only does nanotechnology have a large potential in 
new drug development, also sensors for "personalised healthcare" in "in daily health-
care and health monitoring." [II-NL2]  

conclusions and implications 

Together, the conceptual and empirical work helps to gain insight into the articulations 
of grand challenges and how these change when moving through research and innova-
tion systems. It also provides a starting point for a further investigating mission-oriented 
funding through grand challenges.  

The empirical text analysis elaborates the notion of specification and how it is neces-
sary to 'divide' the grand challenges into smaller challenges in order to address them, 
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clearly comes forward. The smaller challenges, in their turn, gain legitimacy, for in-
stance when specific national reports still refer to the problems of the grand challenges 
in their introduction. This creates legitimacy for the specification which follows this le-
gitimacy claim. 

Challenges, thus, get translated when moving from actor to actor, and thus from credi-
bility cycle to credibility cycle. The perception of what a 'challenge' actually entails dif-
fers between the EU texts and the national reports: the articulations of sustainability 
and ageing change from a mainly economical concern to environmental and social 
concerns. 
  


