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ABSTRACT | While innovation policy started as national policy, we witness a proliferation both at 
the sub-national and the supra-national level. This begs the question about subsidiarity: what policies 
should be organized at sub-national, national and supra-national levels? We argue that innovation 
policies aimed to solve societal challenges such as climate change or aging – currently central in EU 
policies – are better organized at sub-national levels given the contested nature of problem 
identification and the contextual nature of problem-solving. Regional innovation policy, then, should 
formulate concrete societal goals relevant to the local community and tailored to the local context.  
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1. Introduction 

In recent times, policies for research and innovation typically seen in the sphere of national 

governments, have experienced a proliferation in terms of spatial scale. Innovation is nowadays a top 

priority on all policy agendas, from the urban and regional level to supra-national organizations such 

as the EU and the OECD. At the same time, innovation policy experienced a turn from fixing market 

and system failures to solving societal challenges (Foray et al. 2012, Weber and Rohracher 2012, 

Kuhlmann and Rip 2014, Coenen et al. 2015). In particular, with the formulation of ‘Grand 

Challenges’ (EC 2011) or ‘Global Challenges’ (OECD 2012), supra-national bodies have taken an 

active stance in guiding research and innovation support measures towards explicit societal objectives. 

For a policy field organized in a multi-level setting (Hooghe and Marks 2001), the question regarding 

the best territorial level for challenge-oriented innovation policy seems inevitable. Yet, this 

subsidiarity question is rarely addressed. 

At the supra-national level, the weight of research and innovation policy increased steadily over the 

years both in terms of scope and financial substance. Taking the example of the EU, the early 

initiatives were technology-oriented with a focus on establishing cross-border infrastructures in 

strategically important sectors (e.g. nuclear technology, information technology), but only of minor 

relevance in terms of size and scope compared to national policies (Banchoff 2002, Gassler et al. 

2008). With the implementation of the European Framework Programmes (FP) in 1984, research and 

innovation policy has experienced a gradual shift from the initial technology-led rationales towards a 

stronger focus on economic and industrial competitiveness. Since the late 1990s, systemic innovation 

policies have come to the fore and both EU and OECD initiated mostly generic measures such as 

science-industry collaboration or SME support. At that time, the EU has also started its large-scale 

coordination initiatives within the broader vision of a European Research Area (ERA).  

The outlined developments of EU policies are very well in line with the observation made by Pérez 

(2004) or Boekholt (2010), that innovation policy priorities mostly reflect the dominant innovation 

paradigm of the respective period. However, with respect to the recent shift towards societal 

challenges, the development in the EU should be seen also in light of political practice, related to 

disappointments over the Lisbon Strategy and insufficient progress made towards achieving an 

integrated ERA (Pérez et al. 2010). The political discourse in the EU circulated around finding new 

rationales for a European research and innovation policy, and a practicable way was seen in linking 

ERA to a series of ‘Grand Challenges’ as suggested by a panel of experts for the first time (EC 

2008).1 Viewing “the grand challenges of our time” mainly in terms of societal and environmental 

                                                
1 As stated in the report, “[Grand] Challenges are rooted in economic, social or scientific goals but share a need to 
demonstrate their relevance at the European level” (EC 2008, p. 5). Furthermore: “By giving ERA a content dimension, the 
Challenges must also inspire and motivate the research community itself.” (p. 45). The initially envisioned challenges refer 
to a three-part set of economic challenges (combining supply-side with demand-side measures to create innovation-friendly 
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goals was in further consequence proposed more explicitly in the Lund Declaration (Swedish 

Presidency 2009), and is now one of the key pillars of the current edition of the EU Framework 

Programme Horizon 2020 (EC 2011).  

Apart from the political context in Europe, a more substantial reasoning for promoting a challenge-

oriented innovation policy at the supra-national level rests on how societal challenges are viewed, 

namely as global societal problems that can only be dealt with by multi-lateral cooperation (EC 2010). 

Challenges, associated with global warming, obesity, ageing, or energy and food security, are usually 

framed as uncertain problems that require large-scale innovative efforts in order to come up with 

appropriate solutions. This solutions are usually perceived of public good type though. Therefore, as it 

is argued, it is more efficient to address global societal problems at a supra-national level.  

Though societal challenges as motivation for innovation policies is rather recent, it links back to 

Nelson’s (1974, p. 376) famous question: “if we can land a man on the moon, why can’t we solve the 

problems of the ghetto?” Nelson stressed that the challenge of putting a man on the moon was very 

different from that of solving problems in ghettos or, for that matter, most other societal challenges. 

What has often been overlooked is that moon projects are well defined in terms of their goals and type 

of solutions, while ghetto-like problems are wicked and ill-defined so that a common understanding 

and global solutions are hard to reach.  

In this paper, we are interested in the questions whether and in which ways sub-national innovation 

policies may (better) contribute to tackle global societal problems than supra-national innovation 

policies. We do not touch the question of national innovation policy, partly because the main 

theoretical challenge lies in arguing for the highest or lowest territorial level, and partly because any 

innovation policy already enjoys strong political legitimacy at the national level as compared to sub-

national and supra-national levels.2 

Given the wicked and contextual nature of societal challenges, we point to a potential misconception 

in how innovation policy priorities are currently divided among the sub-national (municipalities, 

cities, regions) and the supra-national level. Moreover, we make the case for an inverse ‘geographical 

hierarchy’ of innovation policy and provide arguments supporting sub-national policies that are 

challenge-oriented and contextual rather than generic and systemic. Given the context-dependency of 

innovation, including the importance of governing institutions, local support markets or users 

(Dewald and Truffer 2012, Boon and Edler 2017, Frenken 2017), we set out reasons for orienting sub-

national innovation policies towards societal challenges. As an empirical reference frame, we refer 

                                                                                                                                                  
markets), social and environmental challenges (such as climate, food and energy security, ageing society), and science and 
technology challenges (linked to frontier research). 
2 Our arguments favouring the regional level may apply to smaller countries as well, where regional and national policy 
often collapse into a single governmental level. 
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with supra-national to the European level and with sub-national to the regional level (the theoretical 

arguments may apply to multi-level settings outside Europe too). 

As starting point in Section 2, we take the current debate in the academic literature for a ‘new 

mission-oriented’ and challenge-led innovation policy in order to revive the discussion on 

subsidiarity, that is, the principle underlying the division of policy responsibilities between territorial 

levels in the European Union. In Section 3, we review alternative readings of the subsidiarity 

principle, before we argue for a regional challenge-oriented innovation policy in Section 4. Our 

arguments are based on insights from innovation and transition studies regarding the role of policy in 

guiding innovation processes, and economic geography regarding the geography of knowledge 

sourcing and joint learning. In Section 5 we summarize and provide recommendations for the 

‘division of work’ in challenge-oriented innovation policy-making between the regional and supra-

national level.  

 

2. From market and system failures to transformational failures and societal challenges 

Justification for political action in innovation goes back to neoclassical economic theory, legitimizing 

intervention only if an efficient functioning of markets is hampered. In this tradition, market failures 

occur in situations in which the market does not provide adequate incentives for private R&D, for 

instance due to spillovers from knowledge creation to competitors, the uncertainties inherent in R&D, 

or the non-appropriability of R&D outputs. As broadly agreed, such a view might – if ever – be 

appropriate for the public provision of basic research, but is too simplistic in light of new insights into 

how innovations are created, and inappropriate in conjunction with non-technological or social 

innovations.  

As emphasized by Mazzucato (2013), neglected in the market failure rationale is the fact that 

governments have been proactive market supporters throughout history by providing massive public 

investment and clear guidance contributing to the success of many technologies. Although her context 

pertains mainly to the United States, the same applies to countries like France or the UK and more 

recently to China and Germany. Also, the European Commission has always selected particular 

technologies as top priorities with its technology policy (Delanghe et al. 2009).  

Many scholars see in this view the resurgence of a ‘new mission orientation’ (Gassler et al. 2008, 

Mowery et al. 2010, Mazzucato 2017). A distinction, then, has to be made between old-style 

technological missions (‘moon projects’) and more recent societal missions (‘ghetto projects’). The 

first types of missions have well-defined objectives and aim to develop technological solutions. The 

latter types of missions – if definable in that way – are likely to be contested, rendering a broad 
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legitimization and huge public spending in selected fields difficult compared to narrowly defined 

‘moon type’ missions (Foray et al. 2012, Mazzucato 2017). Furthermore, effective solutions to 

complex societal problems do not need to be technological per se (Frenken 2017). Only in some cases 

can societal challenges be easily mapped onto particular scientific or technological challenges. Such 

exceptions include, for example, battery technology, drugs for rare diseases, or public infrastructures 

to protect citizens against flooding (Frenken 2017). More often, it is through the interaction between 

technological, social and institutional innovations that complex societal problems can be addressed.  

It remains unclear to what extent challenge-led innovation policy can be subsumed under systemic 

innovation policy. A departure from market failures to theoretically legitimize innovation policy was 

accomplished earlier with the system failure framework (Woolthuis et al. 2005). Based on 

evolutionary and system-based understandings, the innovation system perspective places emphasis on 

the ‘contextual’ or ‘embedded’ nature of innovation by investigating the systemic conditions that 

promote, guide or curtail innovation activities. Main focal points are the actors (firms, universities, 

intermediary actors, etc.) involved, their interactions in form of networks and how they are affected 

by the institutional setting. At the regional level, Regional Innovation Systems approaches (Cooke et 

al. 1997) lay the emphasis on the localized interactions of actors and the place-based conditions 

guiding their activities (Laranja et al. 2008). Related studies turned attention to the context-

dependency of local innovation processes, entailing divergent innovation challenges and needs for 

different types of regions (Asheim and Isakson 2002, Tödtling and Trippel 2005).  

Some suggested that an innovation system approach fits well with a challenge-led innovation policy 

given the multitude of actors, relations and institutions that need to be mobilized in any serious effort 

to tackle complex societal problems (Nelson 2011, Mazzucato 2017). However, the role of policy in 

innovation system perspectives is mainly one that supports the internal functioning of the system. 

Through a thorough analysis of systemic bottlenecks, one can derive tailored policy support measures 

that improve the system in delivering innovations. Typically, policies include infrastructure provision, 

development of capabilities, resource allocation, supporting networking between actors or the 

development of institutions. In all, fixing system failures leads policy makers to focus essentially at 

the supply-side of innovation, and as pointed out by Weber and Rohracher (2012), system failure 

policies remain rather silent on the content of innovations. If anything, the implicit directionality is 

one in which the direction of innovation is primarily decided by powerful actors, which tend to be 

large incumbent firms driven by a company strategy rather than a societal mission (Alkemade et al. 

2011). Furthermore, system failure policies are often reduced to strengthening collaboration within 

the ‘triple helix’ of university, industry and government. In the context of societal challenges, this 

science-orientation leads some to advocate “big science” for “big problems” (Mazzucato 2017). 

System failure and triple helix policy models mostly neglect the role of users, assigning them a 

passive role as consumers in product markets. Disregarding users in innovation policy sharply 
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contrasts with the burgeoning empirical literature on users as drivers of innovation in many sectors, 

including sustainable energy, information technology and 3D-printing (Von Hippel 2005, Dewald and 

Truffer 2012, Hyysalo et al. 2013). 

Rather that reasoning from an innovation systems, Weber and Rohracher (2012) suggest that 

challenge-oriented innovation policy should be based on ‘transformational failures’ hindering social 

transformative change of the system (e.g., towards sustainability or social inclusion). In other words, 

they call and provide rationales for a more active role of policy, which is not necessarily the state but 

involves also private actors in ‘new modes of governance’ (Héritier and Rhodes 2010) in guiding 

innovation processes. In this framework, the set of structural innovation system failures is extended 

by four transformational failures identified in terms of directionality failures (i.e. insufficiencies in 

setting priorities and guiding innovation towards societal problems), demand articulation failure (i.e. 

deficits in anticipating and learning about user needs), policy coordination failure (i.e. lack of 

coordination and coherence between supra-national, national and regional policies, between sectoral 

policies, and between technological policies) and reflexivity failure (i.e. insufficient monitoring of 

activities and progress towards change) (Weber and Rohracher 2012). Table 1 summarizes the 

differences between policies addressing transformational failures and the more traditional market and 

system failure policies. 

For the time being, the transformational failure framework can be seen as one of the most valuable 

references for challenge-oriented policies, especially in light of the multi-level structure and shared 

innovation policy competencies in Europe. It encompasses the key dimensions in which a challenge-

driven innovation policy is perceived as different from the traditional systemic rationales (Kuhlmann 

and Rip 2014), when it comes to recognizing the link between innovation and society, also with 

respect to broader notion of innovations (technological and non-technological), or the heterogeneity of 

actors and levels of government having a say in formulating policies and the need to coordinate them. 

However, as pointed out by Coenen et al. (2015), the geographical perspective is still 

underrepresented in academic innovation policy discourses on societal challenges.  

While regional authorities and the economic geography literature has remained rather silent about the 

possible roles of regions in challenge-oriented innovation policy, supra-national organisations such as 

the OECD or the EU were more active in pushing forward their ideas on the locus of societal 

challenge-oriented policies. As put in different strategies and initiatives, it sometimes even seems as if 

there is a ‘challenge inherent’ need to address them globally (EC 2010, OECD 2012). The main 

argument is that the ‘grand’ challenges affect everyone and therefore it would be in the common 

interest of all nations and regions to resolve them through common efforts (OECD 2012). 

Accordingly, the current policy discourse is centred mostly on challenges that are global in nature so 

that it appears almost natural to consider the supra-national level to be the most appropriate level to 
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address them. In the following section, we attempt to challenge this view by unfolding the subsidiarity 

principle with respect to alternative readings.    

 

Table 1. Comparing policies based on market, system and transformational failures (adapted from 

Weber and Rohracher 2012, p. 1045) 

Market failure3 
 

Information asymmetries Lack of collaboration and private funding for R&D due to uncertainty  

Knowledge spillovers Public good character of knowledge 

Externalization of costs Harmful effects of innovation 

Over-exploitation of commons Public resources are over-used 

System failure 
 

Infrastructural failure Lack of physical and knowledge infrastructures 

Institutional failures Institutions create an unfavorable environment for innovation. 

Interaction failure Either too closely tied networks or too limited interaction within networks 

Capabilities failure Lack of appropriate competencies and resources at actor levels 

Transformational failure 
 

Directionality failure Lack of shared vision regarding the direction of the transformation process 

Demand articulation failure Insufficient spaces for learning about user needs  

Policy coordination failure Lack of policy coordination across sectors, technologies and territorial levels 

Reflexivity failure Insufficient self-governance and lack of adaptive policy portfolios 

  

                                                
3 For reasons of consistency, we use the taxonomy as presented in the innovation policy framework of Weber and Rohracher 
(2012). Economically speaking, market failures resulting from knowledge spillovers as well as externalization of costs and 
over-exploitation of commons all refer to (technological) externalities (Fritsch 2014). In the case of research and innovation, 
knowledge spillovers induce social benefits (positive externalities), while both externalization of costs and over-exploitation 
of commons generate social costs (negative externalities). Furthermore, according to evolutionary approaches, uncertainty is 
inherent in innovation and the asymmetric distribution of information should be considered as a condition for innovation 
success rather than a market failure. Accordingly, ways have to be found for collective innovation processes to disclose the 
information among different parties (innovating firms, users, venture capitalists, etc.).  



7 

3. The subsidiarity principle and the locus of innovation policy  

The articulation and common agreement on ‘grand challenges’ in the EU can be seen as an attempt to 

bring the Member States back on board to realize an integrated ERA with more consistent initiatives 

across Europe (EC 2008, Cagnin et al. 2012). While these efforts might be replicable from a political 

point of view, this paper begs the more general questions of whether and under which conditions 

global (supra-national) innovation policy action oriented towards societal challenges is reasonable 

from an academic perspective. Although we mostly refer to the European institutional setting in our 

discussion, the basic arguments we put forward might be adopted to other situations in a similar way.  

In the institutional setting of the EU, the subsidiarity principle is among the guiding rules determining 

the division of political responsibilities between regions, countries and the European level. 

Subsidiarity implies for all policy fields which are not in exclusive competence of the EU4 (such as 

monetary policy in the Euro area or competition rules related to the internal market) that political 

action is to be taken at the lowest level where it proves to be necessary. According to the statutory 

law, it states that the EU should take action and formulate policies “if the objective of the proposed 

action cannot be sufficiently achieved by the Member States either at central level or at regional and 

local level, but can rather, by reason of the scale or effects of the proposed action, be better achieved 

at Union level.” (Art. 5(3) of the Treaty on European Union (TEU)). In addition, subsidiarity needs to 

be line with the EUs democratic principles, ensuring that “decisions are taken as closely as possible to 

the citizen” (Art. 10(3) TEU). However, in political practice, the subsidiarity principle is often seen as 

“quite an abstract rule for practical policy decisions” (Kuhlmann 2001, p. 965), and EU actions in 

research and innovation are usually legitimized by the ‘European added value’ they are supposed to 

create.  

If we approach the issue at a more theoretical level, though, here are multiple conceptions of 

subsidiarity leading – irrespective of the practical political implementation – to very different 

implications for policy-making. For instance, subsidiarity can be a condition for supra-national action 

to be considered as necessary, and thus legitimate, in cases where countries (regions) have 

homogenous priorities but capacities and incentives for (sub-)national actions to achieve the desired 

outcome are limited (Føllesdal 1998). Clearly, this line of reasoning is usually outlined in challenge-

oriented programs of the EU (e.g. the societal challenge pillar in Horizon2020). In the same way we 

could argue though that the heterogeneity of priorities or preferences as well as diversity in  

                                                
4 The EU has shared competences (Art. 4 TFEU) with EU countries in research and technological development, meaning 
that countries implement their own initiatives in cases where the EU does not exercise its competences (such as university 
policies, or different thematic country-specific policy priorities). In contrast, innovation policy agendas (SME and 
entrepreneurship, demand-side innovation, etc.) are assigned to industry policy in which EU competencies are restricted to 
coordinating and supplementing EU countries’ policies (Art. 6 TFEU). 
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(sub-)national circumstances would consequently limit the scope of actions at higher levels in favour 

of more local activities.5  

The answer to the question of whether (sub-)national entities should run innovation policies might 

look differently when we read the principles of subsidiarity through the lenses of economists, for 

whom efficiency is the guiding principle (Føllesdal 1998, Ederveen et al. 2008). Here, subsidiarity is 

approached by investigating benefits pertaining from cross-border spillovers, economies of scale, or 

classic public good arguments. Economic criteria are indeed one of the dominant theoretical 

approaches to determine political power and the scope of intervention in different fields (Galauff et al. 

2008), also with high practical relevance as most community actions in research and innovation are 

based on economic justifications. For instance, the ‘European added value’ of Horizon 2020 is mostly 

seen in the efficiency gains resulting from community action, expected to be achieved by avoiding 

duplication, sharing risks and creating a critical mass among Member States (EC 2011).  

Cross-border spillovers are probably the most compelling arguments in the context of societal 

challenge policies, either because of the international dimension of the addressed problems (related to 

climate change, food security, etc.) or the assumption that regions (and countries) would invest too 

little compared to what is necessary. Associated negative externalities arise, following economic 

theory, in case of adverse and destructive actions of others (e.g. regarding climate change mitigation), 

while positive externalities benefit others once a solution for a problem has been found (in this regard, 

the spillover argument is similar to market failure explanations for insufficient amounts of R&D in an 

economy). It principally favours global (centralized) action, although it is rather unclear how the 

presence of externalities influences the decision of policy makers to take efforts, and whether they 

should wish to do so in a supra-national setting or through more flexible multi-lateral agreements. 

Economies of scale would be another rational for global large-scale actions that is valid in cases of 

high fix costs, or high investments that are necessary to build up research infrastructures (e.g. CERN). 

From an economic point of view, there might be indeed a trade-off in determining the appropriate 

level of policies between the presence of cross-border externalities and economies of scale (both 

would favour global actions) and the diversity of priorities (which rather speaks for local solutions) 

(Ederveen et al. 2008). 

Moreover, the aim of approaching or solving a societal challenge in its international dimension, such 

as climate change or resource scarcity, is often linked to the need of creating a (global) public good 

(see e.g. OECD 2012, Smith 2017). The implicit assumption of related public good arguments is that 

there is one ‘large-scale’ solution to a ‘grand challenge’, and once discovered, it produces per se 

benefits in other regions or countries. For instance, is it assumed that the benefits of reduced 

                                                
5 The EU has launched initiatives (such as Joint Programming), which contain only stipulated objectives rather than detailed 
definitions, leaving decisions how to meet the goals to lower levels. 
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emissions or cleaner air spread all over the world so that no country or region can be excluded from 

benefiting from such investments. As a result, (sub-)national policy makers alone would not invest 

enough in finding such public good types of solutions. Instead, they are tempted to free ride on the 

efforts of others. Turning to challenge-oriented innovation policy, the public good arguments may 

take on a double meaning. If one would assume that a global problem can be solved by a universal 

solution, supra-national investments are warranted due to the public good nature of knowledge (as 

being non-rival and non-excludable). However, such a reasoning is misleading as the knowledge 

required to tackle a societal problem is essentially tacit and distributed, as well as contextual vis-à-vis 

territorial institutions and practices. Solutions to global problems are often localized and sticky, and 

rather difficult to transfer across regions or countries. Apart from major scientific breakthroughs and 

supportive infrastructures, it is questionable whether genuine public goods in form of global, 

ubiquitously applicable, solutions can be even developed.  

Apart from economic reasoning, democratic motives need to be considered in justifying how the 

‘division of work’ between levels should be organized. Related to the democratic principles 

underlying subsidiarity (i.e. decisions are to be taken “as closely as possible to the citizens”), criteria 

related to the possibility of active political participation, accountability and legitimacy of action can 

be mentioned in determining political responsibilities (Føllesdal 1998, Borrás and Edler 2014). No 

matter whether policies are located at the supra-national or sub-national level, multiple actors exert 

direct or indirect influence in policy processes, ranging from interest groups or experts to the 

incumbents of industries or entrepreneurs with a stake in the issues (Fischer 2012). All these actors 

have their individual interests and ‘cognitive filters’ through which problems and possible solutions 

are perceived (Slembeck 1997), influencing not only the selection of policy priorities but also the way 

of how the selected problems are addressed.  

The EU has indeed often been criticised for its insufficient transparency about who is involved in 

decision-making or the lack of democracy in how decision are taken (Héritier and Rhodes 2010, 

Borrás and Ejrnæs 2011). Regarding the EU science and research agendas, many have claimed that 

decision-making needs to be more responsive in selecting the challenges to be addressed in the future 

(Diedrich et al. 2011). Higher responsiveness to citizens’ needs is in line with the calls for more 

deliberative considerations, more transparent selections of (policy) priorities, or increasing 

accountability when the laid down objectives are not met (Cagnin et al. 2012, Borrás and Edler 2014). 

Global definitions of problems and priorities may indeed run the risk of insufficiently reflecting the 

voice of the citizens in the way of how problems are perceived. Disregarding the knowledge of those 

people most affected (e.g. by floods or diseases), together with the knowledge about local conditions, 

place-specific controversies or power dynamics, more likely leads to one-sided problem definitions. 

This undermines public consensus about focusing on the ‘right’ societal challenges and broad 

legitimization of the measures taken (or the money spent). By contrast, sub-national policies can 
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involve citizens and other stakeholders more effectively in the process of problem formulation and 

framing. Citizens can also be more active in the innovation process itself as user innovators (Von 

Hippel 2005).  

Table 2 summarizes the conditions under which challenge-led innovation policies should be organized 

either at the regional or at the supra-national level. 

Table 2: Challenge-oriented innovation policy following the principle of subsidiarity 

 Sub-national Supra-national 

Objective 

 
Challenges specific to local conditions and 
circumstances 

 
Broad transnational challenges affecting all 
regions 
 

Rationales 

 
Finding effective ways to tackle local 
contextual problems 
 
Improving democratic decision-making  
 
Increasing variety 

 
Avoiding free-rider problem 
 
Avoiding duplication  
 
Sharing risks 
 
Benefitting from scale economies 
 

Scale 

 
Small-scale and contextual (tailor-made) 
solutions 
 

 
Large-scale strategies requiring large 
investments and coordination 

Legitimacy 

 
Contested problem requiring responsiveness 
to citizens and multi-stakeholder 
participation in formulating the needs and 
search paths 
 

 
Uncontested problem with clear problem 
definition, often associated with need for 
scientific advancement and technology 
diffusion 
 

  

4. A case for regional challenge-oriented innovation policy 

The classic subsidiarity principle rests on considerations of efficiency, calling for more supra-national 

policies, and democracy, calling for more (sub-)national policies. From our discussion, it has become 

clear that the automatic assumption that challenge-oriented innovation policy is best organized at the 

supra-national level, due to the universal nature of the societal problems, is ill-founded. Not only do 

supra-national policies run the risk of creating democratic voids and lacking broad support, the 

economic arguments favouring supra-national policies (spillovers, economies of scale, unnecessary 

duplication) also remain underdeveloped. In essence, efficiency arguments rest on the premise that 

societal challenges are best solved by a single best solution. If this were the case, arguments of 

spillovers, scale and duplication would hold. Yet, given the complex nature of societal problems and 

the institutional diversity of local settings in which they are to be addressed day-by-day (schools, 
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hospitals, NGOs, municipalities, etc.) it is rather unlikely that global problems require global 

solutions.  

Societal challenges are often described as showing the features of ‘wicked problems’ as in the 

planning and governance literature (Roberts 2000, Head and Alford 2015) and dating back to the 

work of Rittel and Weber (1973), or linked to the notion of ‘persistent problems’ as discussed later on 

in the transition and system innovation literature (Schuitmaker 2012, Coenen et al. 2015). According 

to Rittel and Weber (1973) it is because of the missing knowledge and the impossibility to clearly 

demarcate causes and consequences that most policy problem of our modern era are surrounded by 

uncertainty. Here, uncertainty relates to the societal risks and impact of (no) action as well as the fluid 

and erratic patterns of the problem. People usually experience a challenge or a problem differently, 

use their specific frames (Rein und Schön 1996) to analyse its dimensions or weight existing 

knowledge about the issue. They create their own beliefs and about the urgency of a problem and the 

best ways to tackle it. Compared to systemic or generic innovation policy goals, societal challenges 

are indeed more unstructured and complex, often without a clearly delimited target area in the 

technological or economic sphere. The multiple dimensions (technological and non-technological) 

cutting across different often conflicting domains (science, economy, education, environment, health, 

etc.), may cause major obstacles for policy makers in identifying and targeting a problem (Weber and 

Rohracher 2012, Kuhlman and Rip 2014).  

Contrasted with so-called ‘tame problems’ (Rittel and Weber 1973), the goals of a challenge-oriented 

innovation policy can be regarded as open-ended; there is neither an immediate cause for the problem 

nor a clear answer or simple solution for it. According to Head and Alford (2015), the wickedness of 

most societal problems lies in the problem identification and definition. Often the choice of a problem 

formulation already suggests a potential solution, constraining the further search, exploration and 

experimentation with alternative approaches. If we consider, for instance, the lack of scientific 

knowledge about a new disease to be the root cause of all negative consequences for society, 

producing more scientific knowledge on the disease may be regarded as the only way to solve the 

problem. Most societal problems, however, pose multiple interrelated challenges related to health, 

poverty, social inclusion and psychological well-being. One-sided approaches appear often 

insufficient for tackling their full wickedness.  

Next to being inherently complex, we can characterize societal challenges as diverse and evolving 

from the plurality of territorial or contextual conditions. Challenges do not present themselves as the 

same for every region or nation, as underlying problems affect places in different ways and to 

different extents. Despite of labels of ‘grand’ and ‘global’, the challenges remain contextual. We 

observe very diverse forms of occurrence and harshness or disparities in risks and threats across 
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regions (e.g. from climate change or biodiversity loss), resulting from the place-dependent historical, 

geographical, economic or socio-ecological conditions.  

Economic geographers and regional scientists have quite successfully pointed out that global or so-

called one size fits all innovation policies (Tödtling and Trippl 2005) are neither practical nor 

promising in light of regional heterogeneities. Regions are different in terms of endowments, 

economic development, dominant knowledge bases or the degree of internationalization of regional 

firms and the regional embeddedness of knowledge linkages (Asheim and Isaksen, 2002, Tödtling and 

Trippl, 2005, Moodyson 2008). Furthermore, the type of innovations that can be developed 

successfully is path-dependent on the knowledge and routines built up in the past (Neffke et al. 2011). 

It is questionable whether experiences and solutions that turn out successful in one place are easily 

transferable to others given the specific local institutions, routines or actor-network configurations 

(Uyarra 2010). A more tailor-made, bottom up, regional policy based on prevalent regional structures, 

industrial conditions or capabilities as in the ‘smart specialisation’ framework (Foray 2016) could 

serve as one way for designing regional innovation policies oriented towards regional problems or 

societal needs.  

A challenge-oriented regional innovation policy would at least to some extent imply a departure from 

the dominant regional policies today, which are still based on system failure rationales. Focus is 

predominantly on the interactions between locally embedded organizations, with supply-side policy 

measures directed to stimulate localized learning processes, technological transfer or triple-helix 

collaboration among universities, industries and government (Etzkowitz and Ranga 2012, Danson and 

Todeva 2016). If such policies focus on university-industry partnerships, they often favour science-

based and high-tech solutions for societal challenges over more integral solution including 

organizational and institutional innovations (Frenken 2017). Furthermore, system failure policies run 

the risk of focusing mostly on the actors within the territorial boundaries of the innovation system. As 

a result, such policies may treat the region as a ‘closed’ system, while particularly universities but also 

firms or NGOs rely heavily on extra-regional collaborations and their global knowledge networks 

(Asheim and Isaksen 2002, Binz and Truffer 2017). Though challenges present themselves regionally 

as contextual problems, this should not prevent regions from involving extra-regional actors in the 

process of search for solutions, and even transplant solutions from elsewhere if possible and desired 

(Boschma et al. 2017).  

To overcome insufficiencies of the system failure policies, we build our discussion on the 

transformation failure framework by Weber and Rohracher (2012). A key point – differentiating 

societal challenges from generic policy goals – is that challenges need explicit normative (political) 

elaboration to translate a vague and abstract challenge into a clear policy objective. This links directly 

to the notion of demand articulation as the goal is to translate a societal need, that is the challenge, 



13 

into a (public) demand (Boon and Edler 2017). By making a challenge operational, for instance by 

articulating a demand as a clear objective, directionality is provided to heterogeneous actors that are 

part of the innovation network willing to take up the challenge. If this process is organized in some 

legitimate form of public consultation among a wide range of actors and fields of expertise, the 

process of demand articulation not only provides guidance but also legitimacy. This set of actors may, 

or may not, include local universities and corporations. Hence, the relevant innovation system based 

on a specific need or demand articulation is not given ex ante, but negotiated and constructed as a 

temporary structure (Frenken 2017). Nevertheless, the solutions need to be institutionalized as to gain 

durability (Mair et al. 2016). 

Since the articulation of demand and search for solutions is both normative and contextual – following 

the subsidiarity principle – the local level seems most appropriate to organize such innovation policies 

despite the fact that challenges are often global in an abstract sense. The key reason is that both 

preferences and institutions are rather specific to regions, meaning that demand articulation at national 

or supra-national level will be both more difficult and less legitimate. Instead, temporary challenge-

oriented initiatives based on a common understanding of a problem can be simpler established locally, 

thus limiting coordination problems among established policy areas and sectoral policy fields (Rodrik 

2004, Weber and Rohracher 2012). Instead, local embedding helps to initiate a problem-based 

dialogue about needs and demand articulation among a diverse set of actors (including citizens, policy 

makers, local authorities, firms, universities, etc.). In terms of proximity, local networks with a shared 

interest in resolving a problem can evolve based on ‘problem-based proximity’ in situations 

characterized by rather weak organizational, cognitive, social or institutional proximity between 

actors (Boschma 2005).  

Moreover, depending on institutional or economic conditions, regional governing institutions or 

support structures can be built around the challenge. The (public) provision of platforms for 

interaction enables appreciation and joint learning about the different dimensions of the challenge 

(e.g. economic, technological, institutional, environmental), while spaces for experimentation with 

potential solutions can stimulate creativity and risk-taking (Cooke 2012). This does not preclude 

globally connected scientists, firms or NGOs from sharing their experiences coming from their 

‘epistemic communities’ (Haas 1992) or ‘communities of practice’ (Wenger 1998) within such 

platforms. They bring in relevant knowledge or potential solutions from outside to evaluate, and if 

possible, adapt them with regard to the local context. Once local universities or firms become 

convinced of the local challenge, they get into the position of regional gatekeepers for the regional 

initiatives providing access to the relevant global networks (Giuliani 2011). 

Moreover, given that regions have their individual knowledge bases and capabilities, multiple and 

probably very diverse search path can develop side-by-side in the first place. Once particular solutions 
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emerging from local innovation systems are successful, follow-up policies can aim to either codify the 

solution in artefacts or templates or replicate it in other (similar) contexts. In this way, an innovation 

policy based on societal challenges is not only about contributing to meeting a public demand, but 

also a basis for regional diversification as new export products or services can be developed for 

regions dealing with similar challenges (Dewald and Fromhold-Eisebith 2015). A challenge-oriented 

regional innovation policy can thus be supplemented by policies – be it at the regional, national or 

transnational level – for promoting the de-contextualization and codification of local solutions in 

order to export solutions in the form of artefacts and/or services to other regions. 

 

5. Discussion 

The current policy focus on grand societal challenges begs the question how innovation policy can 

direct innovation activities in a certain desirable direction. Instead of defining societal challenges 

exclusively at the supra-national level, we have argued that the broadly defined grand challenges 

agreed upon at a supra-national level are to be taken up and further specified at the regional level. 

This allows achieving democratic legitimacy and tuning the problem and its possible solutions to the 

regional economic and institutional context. For regional innovation policy, taking up this active role 

in addressing societal challenges implies a move away from system failure policies without 

directionality towards transformational policies in which directionality becomes central. 

Our argument for a regional challenge-oriented innovation policy should not be understood as 

denying the relevance of supra-national policies per se. On the contrary, regional policies would be 

supported by complementary supra-national policies in related policy domains. For example, higher 

environmental taxes at the European level would tilt the competitiveness of sustainable innovation 

vis-à-vis existing unsustainable technologies. Regarding science policies, a further extension of 

transnational policies would not be at odds with regional innovation policies as universities act as 

locally embedded hubs for international knowledge production and exchange. Furthermore, we also 

do not advocate to give up challenge-oriented innovation policy as the supra-national level. First, in 

cases where (technological) solutions to a societal challenge are widely supported and well tested, the 

supra-national level is most helpful in scaling up. As examples, one can think of supra-national 

coordination in offshore wind or European super grids. Second, even in cases where both problem 

definitions and possible solutions are still uncertain and contested, supra-national policies can play a 

role in fostering collaboration and deliberations across regions, but without imposing definitions or 

solutions ex ante. Third, once regions have come up with local solutions to their societal challenges, 

supra-national diffusion policy can support the codification and transplantation of such solutions to 

other relevant regional contexts.  
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Taken the subsidiarity principle seriously would require regional policy makers to rethink their 

supply-side bias in system failure innovation policies, and to reflect on their role in helping to solve 

societal challenges. Such a new innovation policy would first and foremost focus on the local 

contextual manifestation of the broad challenges outlined at national or supra-national levels as well 

as on forming multi-scalar institutions with which such a challenge can be addressed. The 

involvement of a broad set of stakeholders, including users and professionals on the ground is crucial 

(Mair et al. 2016). Moreover, the formulation of societal challenges can be a way for current regional 

policies based on smart specialisation to design regional innovation strategies not merely based on 

economic structures but direct them more towards local needs and societal challenges. This means a 

reorientation in regional innovation policy from purely economic rationales rooted in notions of 

productivity and competitiveness, to societal rationales rooted in notions of needs and values. With 

more emphasis on the societal relevance of policies, regional innovation policies can also gain in 

broader societal acceptance and legitimacy. At the same time, given the global nature of problems 

underlying societal challenges, local solutions may still find global export markets. Regional policies 

tackling societal challenges and promoting export-led growth may well go hand in hand. 
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