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                    4.1.  Paper I: Innovation Policy Instruments and Grand Challenges 


The first paper of this dissertation, titled “Innovation Policy Instruments for Grand Challenges: Targeting 
 Constellations of Diverse R&I Actors?”, considers reverberations of the new grand challenges policy 
 rationale (Kuhlmann and Rip 2018; Schot and Steinmueller 2018) in the design of policy instruments. 


While it is evident that grand challenges form part of the discourse of innovation policy (Flink and 
 Kaldewey 2018) and several policy instruments addressing grand challenges have been created (Ulnicane 
 2016), the literature has not yet scrutinised the distinctive characteristics of these new instruments.  


Paper I is based on the observation that the literature recurringly points to the involvement of diverse 
 constellations of actors, and of civil society actors in particular, as key characteristics of grand-challenges 
 policy instruments (Kuhlmann and Rip 2018; Ulnicane 2016; Cagnin, Amanatidou, and Keenan 2012; 


Weber and Rohracher 2012). This warrants the question of how grand challenges instruments involve 
 constellations of actors, both to better understand the transformative potency of grand challenges 
 instruments and their characteristics vis-à-vis innovation policy instruments linked to other rationales. 


Therefore, this paper investigates the different constellations of actors targeted by innovation policy 
 instruments in general and grand challenges instruments in particular. 


The paper’s analyses draw from a dataset constructed from STIP Compass survey data that contains 
detailed information on 3,823 innovation policy instruments. The first part of the analysis distinguishes 
among six different types of targeted actors and uses latent class analysis to identify five typical 
constellations in which these types co-occur at the level of instruments. Among these constellations, one 
includes a high diversity of actors (“wide constellations”), and another one grants a prominent position to 
civil society actors (“civil-society–led constellations”). The second part of the analysis considers the 
associations of these two constellations with grand challenges instruments as identified by specific survey 
questions in logistic regressions. While grand challenges instruments  are clearly associated with wide 
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constellations,  there is conflicting evidence regarding their association with civil-society–led 
 constellations. 


The paper’s findings are threefold. First, there are two constellations of actors targeted by innovation 
 policies of interest in a grand challenges context. In wide constellations, the most prominent actor types 
 are researchers on the one and firms and entrepreneurs on the other, and they are occasionally 
 complemented by civil society actors and other actor types. In civil-society–led constellations, civil society 
 actors are most prominent and occasionally complemented by researchers and an actor group labelled 


“capital and labour”. This diversity of different forms of involving civil society actors in innovation policy 
 has not yet been considered in the literature and deserves theoretical development, not least in the context 
 of grand challenges. Second, the findings partly confirm prior literature saying that in innovation processes 
 related to grand challenges, civil society mostly gets involved as an additional party in constellations with 
 more traditional innovation actors (Kallerud et al. 2013; Mazzucato 2018). Yet, the findings put a question 
 mark behind the emphasis on civil society actors in innovation policy for grand challenges (Cagnin, 
 Amanatidou, and Keenan 2012; Kuhlmann  and Rip 2018), as civil society involvement in wide 
 constellations of actors clearly associated with grand challenges is rather limited.  


4.2.  Paper II: Policy Mixes for Innovative Entrepreneurship and Entrepreneurial Activity 


The second paper of this dissertation, titled “Innovative Entrepreneurship as a Policy Concern: The 
 Geography, Development and Antecedents of Policy Mixes”, considers variation in the thematic 
 configurations of policy mixes in support of innovative entrepreneurship. This paper provides a new 
 perspective on these policy mixes as contextual factors of entrepreneurial activity, considering what leads 
 policymakers to focus their attention on innovative entrepreneurship in the first place. While the literature 
 on the effects of select policies on entrepreneurship proliferates (Bradley et al. 2021), this question has 
 thus far remained unconsidered.  


The paper’s point of departure is the observation that innovation policymakers deploy a wide variety 
of policy instruments in support of innovative entrepreneurship that affect the opportunity structures of 
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individuals searching for entrepreneurial opportunities  (Bjørnskov and Foss 2016; Zahra, Wright, and 
 Abdelgawad 2014); these combinations of instruments are then referred to as the policy mix for innovative 
 entrepreneurship. Considering that innovation policymakers focus on innovation problems, it turns to the 
 relation of innovative entrepreneurial activity in a country to the choice of instruments in these mixes.  


The analysis is based on a topic model of the textual descriptions of instruments in the STIP Compass 
 survey. Using both data-driven and qualitative criteria, it first determines the number of topics to be 
 modelled. Using a model with 23 topics, it identifies four groups of policy instruments pertaining to 
 innovative entrepreneurship that become apparent from the textual descriptions of policy instruments, 
 namely instruments for the provision of venture capital, R&D tax incentives, loans and other kinds of 
 business support and the promotion of entrepreneurship. In a second step, the analysis uses fractional 
 response regressions to relate these groups of instruments to innovative entrepreneurship. 


The paper finds that both instruments for R&D tax incentives and the promotion of entrepreneurship 
 tend to decrease in prevalence as innovative entrepreneurial activity increases, while instruments providing 
 loans and other kinds of support increase with technological entrepreneurial activity. This indicates that 
 policymakers might find different kinds of instruments suitable to address levels of innovative 
 entrepreneurship that are comparatively low and to sustain levels of technological entrepreneurship that 
 are comparatively high. Moreover, variation in policy mixes for innovative entrepreneurship relates to 
 structural and institutional country characteristics. Taken together, these findings point to the relevance of 
 systemic perspectives on entrepreneurship, in which policy mixes blend with other contextual factors 
 influencing entrepreneurial activity in entrepreneurial ecosystems (Schmutzler, Pugh, and Tsvetkova 2020; 


Stam and van de Ven 2021; Ács, Autio, and Szerb 2014).  


4.3.   Paper III: National Innovation Policy Mixes and Innovation Capability 


The third paper of this dissertation, titled “Characterising innovation policy mixes in innovation systems”, 
considers variation at the level of the focal areas of national innovation policy mixes. Rather than 
describing policy mixes by their combinations of instruments, this paper raises the level of abstraction and 


42 


turns to groups or aggregations of familiar instruments, thereby proposing a new unit of analysis for 
 studying the composition of innovation policy mixes.  


The paper takes as its starting point the observation that variation in innovation policy mixes is 
 underexplored, in the sense that the existing literature almost exclusively consists of case studies and 
 mostly focuses on policy mixes for sustainability transitions (Magro and Wilson 2013; Rogge and 
 Reichardt 2016; Schmidt and Sewerin 2019). Two complementary explanations to innovation policy mix 
 variation are proposed. On the one hand, policymaking decisions concerning policy mix design should be 
 grounded in the identification of innovation problems (Borrás and Edquist 2013; Edler and Fagerberg 
 2017). On the other, the complexity of these mixes is related to their path-dependent emergence from 
 policy processes over time and is driven by differing rationales, multi-level dynamics and institutional 
 factors (Flanagan and Uyarra 2016; Flanagan, Uyarra, and Laranja 2011; Lanahan and Feldman 2015). 


Like the second paper, this paper is also based on a topic model of the textual descriptions of 
 instruments in the STIP  Compass survey. The topic model is estimated using a different corpus of 
 instrument descriptions in this paper, since it uses a slightly different dataset, as pointed out in Section 3.2. 


In a topic model with 25 topics, it identifies three different focal  areas of the policy mix, namely 


“Research”, “Innovation in firms” and “Systemic instruments”. The analyses then move on to the varying 
 proportions of these focal areas in different countries in relation to innovation capability in fractional 
 response regression models. 


The paper finds that foci on innovation in firms decrease as innovative output—as one dimension of 
innovation capability—increases, while foci on the creation of knowledge increase together with scientific 
output as another dimension of innovation capability. The case of low levels of innovative output 
coinciding with foci on innovation in firms points to policymakers seeking to mitigate needs or problems 
in the innovation system, whereas the case of high levels of scientific output coinciding with foci on 
research points to policymakers seeking to sustain well-performing aspects of the innovation system. The 
paper also finds that various structural and institutional country characteristics are associated with varying 
innovation policy mix foci—including the focus on systemic instruments, which turned out not to be 
associated with innovation capability. All in all, as both innovation capability and structural and 
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institutional country characteristics are associated with the focal areas of innovation policy mixes, analyses 
of innovation policy mixes should consider that these mixes both relate to innovation problems and to 
factors shaping their complex, path-dependent emergence over time. 
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