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                                                                                        2. Literature Review

                                                                2.2. Three Perspectives on Variation in Innovation Policy

                                
                    Drawing from three interrelated literatures opening up different perspectives on innovation policy, the 
 papers of this dissertation extend the state of knowledge about factors related to innovation policy design 
 at the levels of policy instruments and mixes. The literature on innovation policy for grand challenges is 
 concerned with an emergent framing for innovation policy, shifting the focus from the creation and 
 commercialisation of knowledge to transformative change driven by societal and environmental concerns 
 (Schot and Steinmueller 2018). The literature on innovative entrepreneurship policy is concerned with 
 policies as contextual elements of innovative entrepreneurship that contributes to societal well-being by 
 fostering economic development and searching for solutions to unresolved challenges (Bradley et al. 2021). 


The literature on national innovation capability makes propositions for measuring the performance and 
characteristics of national innovation systems, thereby helping to describe the macro-level frameworks in 


19 


which national innovation policy mixes are situated (Furman, Porter, and Stern 2002; Fagerberg and 
 Srholec 2008; Castellacci and Natera 2013).  


2.2.1.  Grand Challenges  


In the last decade, the contribution of innovation policy to solving grand challenges has received 
 widespread attention among researchers and policymakers (Foray, Mowery, and Nelson 2012; Mazzucato 
 2016; 2018; Swedish Presidency of the Council of the EU 2009). Grand challenges refer to broad-scale 
 problems affecting contemporary societies such as global warming, water shortages, novel and neglected 
 diseases and ageing societies, and are closely linked to an emergent new framing of innovation policy 
 emphasising its role for transformative change (Schot and Steinmueller 2018).  


The notion of grand challenges, which first emerged during the 1980s in the US in relation to 
 high-performance computing, has changed and broadened over time (Hicks 2016). It is related to the older 
 notion of “frontier research” and largely synonymous with the notion of “societal challenges” prominent 
 in EU programs for research funding (Flink and Kaldewey 2018). Often considered a reconceptualisation 
 of mission-oriented research policy, solving grand challenges requires both efforts from basic and applied 
 research, and frames the search for innovative solutions in a way that appeals to the public (Hicks 2016; 


Flink and Kaldewey 2018). A comparative assessment of initiatives for neuroscience research in the EU 
 and the US indicates that there are marked differences between grand challenges initiatives in terms of 
 their degree of centralisation and funding allocation mechanisms that may affect their outcomes (Modic 
 and Feldman 2017). 


Fundamentally, grand challenges and transformational innovation policy can be described as seeking 
to mitigate specific failures, previously neglected by innovation policy, that hinder innovation aimed at 
tackling grand challenges and achieving the UN’s Sustainable Development Goals (Schot and Steinmueller 
2018). Historically, innovation policymakers focused on market failures such as information asymmetries 
that disincentivise private actors to invest in R&D given the uncertainty of their returns, and later also on 
structural system failures such as lack of interactions or networks in innovation systems hindering national 
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competitiveness (Weber and Rohracher 2012). A new set of failure types becomes relevant for policy in 
 the context of grand challenges. These are directionality failures standing in the way of modifying or 
 changing pathways of development; demand articulation failures becoming manifest in products and 
 socio-technological arrangements surrounding them that are not aligned with user needs and practices; policy 
 coordination failures concerning the horizontal policy coordination across domains; and reflexivity failures 
 concerning the limited capacity of policymakers to envisage alternative development pathways and “to 
 monitor, anticipate and involve all actors in the self-governance process of transformative change” (Schot 
 and Steinmueller 2018, 1562–63; Weber and Rohracher 2012).  


Grand challenges are boundary-spanning problems in terms of geography (Coenen, Hansen, and 
 Rekers 2015); sectors (Rogge and Schleich 2018); and public administration departments, agencies and 
 levels of governance (Cagnin, Amanatidou, and Keenan 2012). Addressing grand challenges requires 


“novel ways of assembling and re-assembling heterogeneous bits of work into evolving sociotechnical 
 configurations”  (Kuhlmann and Rip 2018). They are situated in complex problem-solution spaces, 
 meaning that understandings of both the problems and their potential solutions might diverge (Wanzenböck 
 et al. 2020). In this context, an essential feature of innovation policy tackling grand challenges is to involve 
 more and diverse constellations of actors in innovation processes (Cagnin, Amanatidou, and Keenan 2012; 


Ulnicane 2016)  and to develop inclusive partnerships among a wide range of heterogeneous actors 
 (Kallerud et al. 2013). Civil society actors, such as non-governmental organisations, citizen initiatives and 
 patient organisations are particularly relevant, as they articulate societal demands for innovation and can 
 participate in research and innovation activities (Weber and Truffer 2017). Their involvement in innovation 
 processes together with researchers and firms increases the chances that the solutions developed in these 
 processes are practically useful and meet societal demands. 


This emphasis on involving diverse and heterogenous actor groups to achieve policy goals in grand 
challenges innovation policy raises questions for policy instrument design. While assumptions about the 
co-evolution of policy rationales and policy design have been developed (Mytelka and Smith 2002), it is 
uncertain whether and how changes in policy rationales translate into policy instrument design (Flanagan 
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and Uyarra 2016). However, little is known about actor constellations in grand-challenges instruments. 


Therefore, this dissertation scrutinises the actor constellations of policy instruments for grand challenges. 


2.2.2.  Innovative Entrepreneurship  


Entrepreneurs count are another actor group that might contribute to solving grand challenges. Whereas 
 not all forms of entrepreneurship are conducive to economic development (Shane 2009), prior research 
 underlines the beneficial role of innovative entrepreneurship that contributes to economic development by 
 creating new products, services, processes or business models that also may be relevant in the context of 
 grand challenges (Bradley et al. 2021). Innovative entrepreneurship typically takes place in technology 
 sectors (Low and Isserman 2015) where highly-skilled workers conduct much R&D to keep up the pace of 
 rapid product development cycles (Casper 2010). Since innovative entrepreneurship translates knowledge 
 spill-overs from R&D activities into growth (Audretsch and Keilbach 2008; Audretsch and Feldman 2004), 
 it has become a major policy concern for governments seeking to invest in economic development 
 (Feldman et al. 2016).   


Successful entrepreneurship relies not only on the skills and attitudes of individuals in the search for 
 opportunities, but also on contextual factors affecting the micro-processes leading up to entrepreneurial 
 action (Zahra, Wright, and Abdelgawad 2014). The literature refers to the environments created by these 
 contextual factors as entrepreneurial ecosystems, constituted by the “set of interdependent actors and 
 factors coordinated in such a way that they enable productive entrepreneurship within a particular territory” 


(Stam and Spigel 2016, 1). These ecosystems bear similarity to innovation systems comprising the 
 heterogeneous combinations of actors, networks, technologies and institutions giving rise to innovations. 


However, while the focal point of entrepreneurial ecosystems is the entrepreneurial individual, innovation 
 systems approaches tend to focus on R&D conducted by large corporations at the expense of 
 entrepreneurial action (Schmutzler, Pugh, and Tsvetkova 2020; Ács, Autio, and Szerb 2014). 


Innovation policy forms part of entrepreneurial ecosystems, thereby affecting the opportunity 
structures of entrepreneurial individuals in the search for profit under uncertainty (Bjørnskov and Foss 
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2016). Bradley and colleagues (2021) suggest distinguishing between macro-level policies concerning 
 institutional environments that define the rules of the game (e.g., legal and monetary system and market 
 regulations), and micro-level policies seeking to achieve specific outcomes or supporting specific firms 
 through targeted interventions. Macro-level policies are usually stable and change slowly (if at all) over 
 time, whereas micro-level policies are more susceptible to rapid change and can be easily and flexibly 
 deployed by policymakers with specific goals in mind (Hollingsworth 2000). In the terminology of this 
 dissertation, these micro-level policies are policy instruments for innovative entrepreneurship. 


In most countries, there are several policy instruments for innovative entrepreneurship at play at a 
 given point in time. This dissertation refers to these combinations of policy instruments as policy mixes 
 for innovative entrepreneurship. They can comprise a wide range of instruments directed at fostering 
 individuals’ motivations, skills or opportunities for entrepreneurial action (Lundstrom and Stevenson 
 2005). Among the types of instruments that have received much attention in the literature are the provision 
 of venture capital for start-ups, guarantees for business loans and other forms of direct funding, tax 
 incentives for R&D and entrepreneurship education (Audretsch et al. 2020; Bradley et al. 2021; Giraudo, 
 Giudici, and Grilli 2019).  This dissertation considers what leads policymakers to turn their attention 
 towards these instruments by studying patterned variation in policy mixes for innovative entrepreneurship 
 in relation to innovative entrepreneurial activity.  


2.2.3.  Innovation Systems and Innovation Capability 


The concept of innovation systems provides a paradigm guiding the study of innovation. Emerging in the 
1980s, it “recognised the essential, but inherently dynamic and non-equilibrium nature of innovation in 
modern economies”, developing alternatives to the then prevailing perspective of neo-classical economics 
(Weber and Truffer 2017, 101). In general terms, innovation systems include “all important economic, 
social, political, organisational, institutional and other factors that influence the development, diffusion 
and use of innovations” (Edquist 1997). Therefore, innovation policy instruments and mixes count towards 
the factors included in innovation systems (Borrás and Edquist 2019). While foundational contributions 
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conceived innovation systems as having a national scope (Lundvall 1992; Nelson 1993; Freeman 1987), a 
 family of approaches to studying innovation systems has developed over time, comprising regional and 
 technological innovation systems, sectoral systems of innovation and production, and more (cf. Weber and 
 Truffer 2017; Malerba 2002; Freeman 2002). The shared core assumption of innovation system scholarship 
 is that specific combinations between heterogeneous actors, networks, institutions and technologies are of 
 central importance for innovation success (Weber and Truffer 2017).  


Studying innovation policy mixes in national innovation systems, I am interested in measures making 
 these systems comparable to each other. Given the focus of innovation systems on the interplay among 
 heterogeneous elements, it is not immediately clear what measures best capture their characteristics. 


However, there is a long tradition of considering the GDP share of spending for R&D and patent 
 registrations for comparison of innovation systems (Patel and Pavitt 1994). Recent academic literature 
 continues using these and additional measures for quantitative comparisons of innovation performance. 


However, speaking of innovation capability when assessing innovation system performance has become 
 common. 


The concept of innovation capability suggests considering specific features of innovation systems, 
 focusing on the extent to which investments and inputs in innovation turn into innovation output (Archibugi 
 and Coco 2005; Castellacci and Natera 2013; Fagerberg and Srholec 2008). Innovation capability can be 
 defined as “the ability of a country to produce and commercialise a flow of innovative technology over the 
 long term” (Furman, Porter, and Stern 2002), and the concept is frequently used in cross-country analyses 
 concerned with differences in innovative output and economic performance (Archibugi and Coco 2005; 


Fagerberg and Srholec 2008). Widely used measures for innovation capability are the GDP share of 
 spending for R&D representing innovative input, the number of articles published in science and 
 engineering journals equating scientific output and patent registrations as a proxy for technological output 
 (Castellacci and Natera 2013). 


As innovation capability provides country-level measures of innovative performance, it concerns 
innovation policy at the level of national innovation policy mixes. These mixes comprise several types of 
instruments supporting research or the provision of knowledge inputs to R&D, several types of instruments 
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supporting the creation and commercialisation of innovations, and several “systemic” instruments (Borrás 
 and Edquist 2013; Edler and Fagerberg 2017; Smits and Kuhlmann 2004; Wieczorek and Hekkert 2012). 


Just as  innovation capability measures structural characteristics of national economies pertaining to 
innovation, these groups or aggregations of different types of instruments describe structural profiles of 
national innovation policy mixes. 
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