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ABSTRACT 


Many countries have created research and innovation (R&I) policy instruments with the mission of 
addressing grand challenges. The new policy rationale suggests that these instruments must target civil 
society actors in new and more diverse constellations, combining them with ‘traditional’ R&I actors 
(universities and firms). Investigating the extent to which policy instruments are designed according to this 
requirement, this paper analyses co-occurrences of targeted R&I actors in science, technology and 
innovation policy instruments and identifies five typical constellations of targeted R&I actors. We focus 
on two constellations that are likely to include civil society actors. Wide constellations (dominated by 
universities and firms) are positively associated with grand challenge policy instruments. Civil-society-led 
constellations are less heterogeneous and possibly associated with grand challenge instruments. This 
original contribution shows partial consistency between the grand challenge policy rationale and its 
instruments, and evidence of civil-society-led actor constellations not yet considered in the literature. 
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1.  INTRODUCTION 


A new rationale for research and innovation (R&I) policy has gradually gained ground over the last decade, 
 proposing that R&I policy develop policy instruments focused on solving grand challenges (GC) that affect 
 current societies (Foray, Mowery, and Nelson 2012; Mazzucato 2016; Weber and Rohracher 2012), 
 complementing other existing policy instruments. In so doing, this rationale supports the idea that 
 governments’ R&I policies should not only focus on generating value for the scientific community 
 (advancing the human knowledge frontier) and for the economy (fostering economic growth, 
 competitiveness and job creation), but also generate value for society by tackling a series of complex 
 challenges, such as climate change, environmental sustainability, ageing societies, or neglected diseases 
 (Schot and Steinmueller 2018). 


A core feature of this policy rationale is the suggestion that the policy instruments addressing grand 
 challenges require the involvement of “new constellations of innovation actors to emerge and become 
 active” (Kuhlmann and Rip 2018, 449). In so doing, this rationale closely follows previous suggestions 
 from the “mode 2” (Nowotny, Scott, and Gibbons 2003), “citizen science” (Irwin 2002), and “quintuple 
 helix” approaches (Carayannis, Barth, and Campbell 2012) as “having a focus on collaborations among 
 diverse disciplines and heterogeneous actors, these approaches are relevant in the context of the grand 
 challenges idea” (Ulnicane 2016, 8).  


Recent studies have empirically analysed new actors at the project level, either as “organizational 
 knowledge integrators” (Knudsen, Tranekjer, and Bulathsinhala 2019), or as the influence of “advocacy 
 groups” in applicant project funding success (Olsen, Sofka, and Grimpe 2016). Together, these studies 
 provide insights into the project-level role of new R&I actors, but say little about how policy instruments 
 have been designed. Studying the design of policy instruments helps us understand the extent to which the 
 abstract suggestions of policy rationales are actually being “translated” into the design of specific policy 
 instruments, in a way that fits the purpose of the rationale.  


This matter is relevant for at least two reasons. Firstly, some theoretical accounts assume a 
co-evolutionary process between the suggestions of policy rationales and the actual policy design of policy 


74 


instruments (Mytelka and Smith 2002). However, evidence shows that this process is not even because 
 important elements from previous rationales might prevail in the design of new instruments (Dodgson et 
 al. 2011). Therefore, assumptions of co-evolution should not be over-emphasised (Kuhlmann, Shapira, and 
 Smits 2010) because the suggestions of the new policy rationale might not always translate automatically 
 in the design of policy instruments, which is complex and subject to fundamental uncertainties (Flanagan 
 and Uyarra 2016). Secondly, following from the fundamental uncertainties of policy instrument design, it 
 is essential to understand how countries deal in practice with the calls for widening the scope of targeted 
 R&I actors. The newly targeted R&I actors are not part of the traditional constituencies of R&I 
 policy-making, and are typically small organisations with limited management capacity. The design of policy 
 instruments might reflect this, particularly in the composition of the constellations of R&I actors that those 
 instruments target. 


The extent to which grand challenge policy instruments target civil society actors in new, more diverse 
 constellations of R&I actors, the specific composition of these constellations, and therefore whether the 
 design of those policy instruments complies with core tenets of the new policy rationale, remains 
 empirically unexplored. This paper studies the patterns of targeted R&I actors across all policy instruments, 
 asking: To what extent are grand challenge-oriented R&I policy instruments designed to target civil society 
 and more diverse constellations of R&I actors? To answer this research question we extract a large sample 
 of more than 3,800 policy instruments from 52 countries from the STIP Compass of 2017; a dataset 
 collected, curated, and quality-checked by the OECD and the EU in collaboration (EC/OECD 2018). 


Overall, the dataset defines that 449 of these policy instruments are oriented towards grand challenges.  


The next section shows how the literature has approached issues related to the wider involvement of 
 stakeholders in grand challenges-oriented R&I policy instruments, and issues of consistency between 
 policy rationales and the design of policy instruments. This serves to further contextualise the research 
 question in the theoretical approaches regarding the policy rationale of grand challenge instruments. 


Section 3 describes the data, the variables, and the estimation strategy that combines latent class analysis 
and logistic regression to answer the research question. Section 4 presents the analysis. We analyse the 
unseen patterns of constellations of targeted actors emerging from all the policy instruments in the dataset, 
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and then study whether the constellations of R&I actors with more diverse targeted R&I actors and where 
 civil society figures prominently are positively associated with grand-challenge-oriented policy 
 instruments. Two robustness checks accounting for potential measurement errors in our dataset underscore 
 the analysis. Section 5 discusses the findings of the paper in view of the current literature and delves into 
 its original contribution. We find five different constellations of targeted R&I actors in innovation policy 
 instruments, a variation not discussed previously in the literature. The findings add a nuanced perspective 
 to the literature, empirically showing the relatively limited way in which civil society actors are actually 
 targeted by grand challenge policy instruments, and providing empirical evidence on the partial consistency 
 between the grand challenges policy rationales and its policy instruments. The obvious practical 
 implications of these findings are that policymakers concerned with grand challenges must target civil 
 society actors more actively when designing policy instruments. Section 6 answers the main research 
 question, addresses the limitations of the current study, and identifies four possible lines for future research. 


2.  ON GRAND CHALLENGES IN R&I POLICY RATIONALES 


The notion of grand challenges (GC) in R&I policy-making has changed over time (Flink and Kaldewey 
 2018). The term appears in the USA for the first time in the early 1990s in relation to solving scientific and 
 engineering problems (Hicks 2016; Modic and Feldman 2017). Now, grand challenges refer to complex 
 social problems such as those identified in the UNs Sustainable Development Goals (SDGs). In the 
 European Union, the notion of GC first appeared in the Lund Declaration, with the understanding that 


“European research must focus on the grand challenges of our time moving beyond current rigid thematic 
 approaches” (Swedish Presidency of the Council of the EU 2009). This approach has gradually translated 
 in EU and national R&I policies (European Commission, Directorate General for Research and Innovation 
 2018; Lundin and Schwaag Serger 2018).  


Public policies have always been related to the solution of problems (Peters 2018). What is new in the 
GC-oriented R&I policy rationale is that the scope of the problems have expanded substantially. This 
relates to the widening and deepening of innovation policy during the past decades (Borrás 2009), which 
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aims to secure multiple goals related to sustainable economic, social and environmental development 
 (Chaminade, Lundvall, and Haneef 2018) as “transformative failures” (Weber and Rohracher 2012). The 
 scale of the solutions has also expanded (Wanzenböck, et al., 2020). The new focus on GCs in innovation 
 policy rationales responds to system-level change, understanding that the solutions to those challenges are 
 embedded in complex institutional and organisational systems (Fagerberg 2018) that span geographical 
 areas (Coenen, Hansen, and Rekers 2015) and sectoral contexts (Rogge and Schleich 2018).  


A core tenet of the grand challenges R&I policy rationale is the suggestion to involve civil society 
 (such as non-governmental organisations (NGOs), patient organisations, grass-roots associations, etc.) as 
 new types of actors performing research and innovation; and the need to bring them closer to traditional 
 R&I-performing actors (such as universities, industry, and public research organisations) in wider and 
 more diverse, constellations (Cagnin, Amanatidou, and Keenan 2012; Kallerud et al. 2013).  


The scope of innovation policy needs to be reconsidered, and the coherence between 
 innovation policy and other thematic policy improved. This implies incorporating actors 
 that go well beyond the range of “usual suspects” and puts much more emphasis on actors 
 on the demand side of innovation. It also coincides with growing claims and possibilities 
 for participation of society in research and innovation activities; citizens can play a much 
 more active role in R&I, and not only as data providers but also in shaping agendas and 
 conducting research themselves. (Weber and Truffer 2017, 109)  


The new policy rationale suggests that besides traditional university–industry-led R&I activities, another 
type of constellation involves scientists and members of the public promoting the co-creation of R&I 
(Keenan et al. 2012; Weber et al. 2016). Hence, it is about “empowering new players to address global and 
social challenges through innovation” (OECD 2010, 182). It is also about creating more heterogeneous and 
diverse constellations of R&I actors: “While the notion of ‘partnerships’ are becoming common as a venue 
for addressing grand and global challenges, these partnerships are conceived as having to be particularly 
extensive, inclusive and heterogeneous” (Kallerud et al. 2013, 19). It is important to underline that the 
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grand challenges policy rationale does not downplay the relevance of traditional R&I-performing actors 
 (such as public research organisations, firms, or universities). On the contrary, it suggests the importance 
 of constellations of R&I actors, that combine “old” and “new” actors (Mazzucato 2018; Olsen, Sofka, and 
 Grimpe 2016). 


The scarce empirical literature about this matter has tended to focus on the research project level. 


Recent studies have examined the role of “organisational knowledge integrators” in R&D-funded projects 
 towards GCs and found that they have positive effects on projects’ outcomes (Knudsen, Tranekjer, and 
 Bulathsinhala 2019). These knowledge integrators are firms or organisations with specific interests  in 
 pulling knowledge together and may or may not include new types of R&I actors as defined above. Other 
 studies at the project level have studied the effect of advocacy groups in applicant project consortia. They 
 show that projects including advocacy groups (as new types of R&I actors) are more likely to receive 
 EU-level research funding (Olsen, Sofka, and Grimpe 2016).  


These perspectives provide relevant insights into the roles and effects of new non-traditional types of 
 R&I actors at the project level, but say little about the design of policy instruments. In particular, we still 
 do not know the extent to which GC policy instruments actually target civil society as part of more diverse 
 constellations of R&I actors, and are therefore consistent with the statements of the new policy rationale.  


By studying the design of R&I policy instruments, this paper fills a gap in the literature by focusing 
 on the level of policy instruments’ design. The design of individual policy instruments are typically studied 
 using qualitative methods in small-n comparisons or single case studies. The STIP dataset used in the 
 current study offers a unique opportunity to examine empirical questions under a new light. It allows for  
 large-n testing and identifying unseen patterns of the current topic of interest. 


The next section provides a definition of GC policy instruments, with examples from the database 
used. It also explains the data, the variables and the steps in the analysis.  
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3.  METHODS 
 3.1. Data 


This paper uses data from the Science, Technology and Innovation Policy (STIP) Compass, an international 
 survey on science, technology and innovation policies jointly conducted by the OECD and the European 
 Commission (EC/OECD 2018). The countries included in the survey are the Member States of the EU and 
 the OECD and additional emerging economies including China, India and Russia. The survey data has 
 been used previously for studies of technology transfer and research commercialisation and technology 
 upgrading through global value chains (Kergroach 2019; Kergroach, Meissner, and Vonortas 2018). Five 
 survey waves have been completed since 2012. We use data from the fourth wave (conducted between 
 2017 and 2018), for two reasons. First, the data collection methods have improved in this wave compared 
 to previous ones because survey administrators created an online tool that allowed storing and updating 
 responses in the database instantly. This makes it easier for respondents (the corresponding national 
 representatives) to complete the survey and for OECD survey administrators to process the data, and has 
 helped to improve the quality of the data. Second, the questionnaire varies across the survey waves. The 
 data from the fourth wave contain more questions about GC instruments than the fifth one, since survey 
 administrators reduced the overall number of questions for the fifth wave to improve convenience for 
 respondents. Therefore, data from the 2017–18 survey contain suitable responses about the design of 
 GC-oriented instruments. Changes in the survey design can also be a reaction to limited quality of the responses 
 given to specific questions. Our analysis below includes robustness checks accounting for that risk.  


The complete dataset contains 4,704 observations, unevenly distributed across countries. According 
 to the survey terminology, the observations are “policy initiatives”, the main unit of data collection in the 
 STIP database. The definition of policy initiatives provided by the OECD reads: “A public action that i) 
 aims to achieve one or several public policy goals in the policy area of science, technology and innovation; 


ii) is expected to modify the behaviours of actors and stakeholders, being national, domestic or foreign, 
who are part of or influential on, the national innovation systems; and iii) is implemented with a minimum 
time horizon or on a continuous basis (i.e. not as a one-off ‘event’)” (Meissner and Kergroach 2019; OECD 
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2016, 189). The survey terminology distinguishes between “initiatives” and “instruments” and considers 
 that initiatives comprehend one or more instruments as means of implementing initiatives. The survey 
 distinguishes between 28 functional types of instruments belonging to five groups (“Direct financial 
 support”; “Indirect financial support”; “Networks and collaborations”; “Guidance, regulation and 
 incentives”; and “Governance”).   


Our analysis uses the initiatives in the survey as observations. We deviate from the survey terminology 
 and refer to them as policy instruments because we follow the widespread terminology in the academic 
 literature according to which a policy instrument is “a set of techniques by which governmental authorities 
 wield their power in attempting to ensure support and effect (or prevent) social change” (Vedung 1998, 
 15).11  Likewise, we use the term “measures” to refer to their specific sub-elements and include these 
 measures in our analysis. The reason for this choice is that our terminology allows this paper to follow the 
 debates in the academic literature, to use the richness of the data in the survey in a systematic and consistent 
 manner, and to consider the specific variation of measures in our analytical models. 


Some of the observations in the OECD dataset are not assigned to any survey questions since the 
 survey administrators deemed that they do not belong to the policy areas of science, technology and 
 innovation. We remove these observations as well as those from the EU level. Further, the survey identifies 
 some observations as “policy strategies”, which are large and broad planning and strategic texts that set a 
 general perspective. We have not included them in our sample because they are not policy instruments. 


We also remove observations with missing information about R&I actors. Our final sample comprises 
 3,823 observations from 52 countries. The median number of observations per country is 69, with the 
 highest number of observations from Belgium (177). 


Removing observations with missing information about the targeted R&I actors might introduce a 
 bias in our sample. India and Malaysia provided no actor information and were removed from our final 
 sample. Among the remaining countries, there is variation in how much information about targeted actors 


11 The OECD’s term “initiative” is not used in the academic literature of policy analysis; likewise, the OECD’s term 


“instrument” is usually referred to as ‘measure’ in the academic literature. In this paper we follow the terminology 
from the academic literature of policy analysis.  
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they supply (see Table i in the appendix). The amount of information on targeted actors the respondents 
 from different countries supply could relate to the relevance that the respondents attribute to the survey 
 and/or with the country’s resources for STI policymaking. In sum, the instruments included in our sample 
 might be more representative of countries able to devote considerable resources to STI policy. To mitigate 
 reporting differences, our analyses account for country fixed effects.    


3.2. Variables 


The first part of the analysis uses information about policy instruments’ targeted R&I actors to identify 
 their patterns of co-occurrence. For each instrument, the survey respondents could select one or several 
 options from a drop-down menu of eight types of R&I actors, divided into 31 sub-types. We reduce the 
 original eight types into six types of R&I actors and construct corresponding binary categorical variables 
 (see Table ii in the appendix). Our first type of R&I actor, “Researchers”, encompasses the two OECD 
 types “Researchers, students and teachers” and “Research and education institutions” (2,500 observations). 


We consider that these two types of actors belong to the same type as they are traditional 
 research-performing institutions and their employees (universities, public research laboratories, etc). The second 
 type of actor is “Firms and entrepreneurs”. For the same reason, we group “Firms by age” and “Firms 
 by size” (1,589 observations) together, as both entries correspond to the same type of R&I actor. We 
 include “Entrepreneurs” within this type of actor, although the drop-down menu of the OECD survey 
 includes them in “Capital and labour”, because entrepreneurship manifests itself as a micro or small firm. 


The third type of actor is “Government”, which includes “National government” and “Subnational 
 government” from the OECD type “Governmental entities” (691 observations). The fourth type of R&I 
 actor  is  “Intermediaries”, from the OECD type “Intermediaries”, which includes incubators and 
 technology transfer offices as R&I actors (456 observations). The fifth type of actors, “Capital and 
 labour”, includes “Workers with tertiary education and above specifically”, “Labour force in general”, 


“Private investors” and “Entrepreneurs”. We moved “Entrepreneurs” to another actor type, so our “Capital 
and labour” group is formed by the other three sub-groups (308 observations). Our sixth type of actor is 
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“Civil society”, which corresponds to the OECD type “Social groups especially emphasised”, and is 
 formed by “Civil society”, “Disadvantaged and excluded groups”, and “Women” (514 observations).  


Following the analysis of R&I actor co-occurrences, this paper seeks to relate patterns of targeted 
 R&I actors’ co-occurrences to grand challenges policy instruments. To this end, we derive a binary 
 dependent variable from the dataset, indicating whether each observation (the policy instruments) 
 explicitly aims to address grand challenges. The survey contains a section on “Research and innovation in 
 society” that comprises six questions. Four of these questions focus on policy instruments aiming to address 
 GCs: “What policy initiatives exist, if any, specifically dedicated to supporting innovation for tackling 
 health and ageing issues?” (134 observations); “What policy initiatives exist, if any, to specifically address 
 sustainable development challenges through research and innovation?” (216 observations); “What policy 
 initiatives exist, if any, specifically dedicated to supporting research and innovation in developing and less 
 advanced countries?” (54 observations); and “What policy initiatives exist to promote a broad and 
 diversified public engagement in research and innovation policy making with a view to improving the 
 integration of social values in research and innovation processes and results?” (84 observations). In total, 
 449 instruments are linked to one or more of these questions. While the list of grand challenges covered 
 by these four questions might not be exhaustive, it makes it possible to identify the policy instruments 
 addressing grand challenges that are included in this dataset.  


Table 1 describes the frequency of different actor types in grand challenges instruments and other 
instruments. In both subsets of instruments, researchers are by far the most frequently mentioned actor 
types, followed by firms and entrepreneurs. In GC instruments, civil society actor types are the third-most 
frequently mentioned group, followed by government actors, whereas in other instruments, government 
actors appear more frequently than civil society actors. In both subsets of instruments, intermediaries and 
capital and labour are the least frequent actor types.  
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Table 1.  Frequency Table of Grand Challenges Instruments and R&I Actor Types  
 Researcher


s  Firms and 


entrepreneurs  Civil 


society  Government  Intermediarie


s  Capital 


and labour 
 Grand challenges 


instruments  289  181  133  132  60  42 


Other 


instruments  2211  1408  381  559  354  266 


Note: Several actor types per instrument are possible. 


Table 2 offers examples of policy instruments from our data. An example of the type of R&I actors targeted 
by a GC policy instrument is the “Global Development Lab”, a policy instrument run by the US Agency 
for International Development that seeks “to increase the application of science, technology, innovation, 
and partnerships”. According to our dataset, this instrument targets five of the 31 sub-types of actors in the 
OECD survey: “Research and education institutions|Public research institutes”; “Researchers, students and 
teachers|Established researchers”; “Social groups especially emphasised|Civil society”; “Social groups 
especially emphasised|Disadvantaged and excluded groups”; “Social groups especially 
emphasised|Women” (spelling quoted from the survey). With our coding scheme (see Table ii in the 
appendix), we consider that this policy instrument targets two types of R&I actors: Researchers and civil 
society.  
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Table 2. Examples of Grand Challenges Policy Instruments in the Sample  
 Country  Instrument 


Name  Description  Objectives  Types of R&I 


actors targeted 
 USA  US Global 


Development 
 Lab 


The US Global Development 
 Lab seeks to increase the 
 application of science, 
 technology, innovation and 
 partnerships to accelerate the 
 Agency’s development 
 impact in helping to end 
 extreme poverty and 
 promote inclusive economic 
 growth. (…) 


The Lab brings together a 
 diverse set of partners to find 
 new innovations, tools and 
 approaches to solve 
 development challenges 
 more effectively and 
 sustainably. The Lab serves 
 as a central hub for shared 
 learning on science, 
 technology, innovation and 
 partnerships, and its works 
 across USAID and (…) 


Researchers; 


Civil society 


Sweden  
 Challenge-Driven 
 Innovation 


The Challenge-Driven 
 Innovation (CDI) 
 programme aims to 
 contribute to a significant 
 increase in sustainable 
 growth by transforming and 
 utilising sector-wide 
 innovation in new processes, 
 products and services that 
 meet specific social needs 


The programme funds 
 projects of international 
 eminence and develop  
 sustainable solutions to 
 tackle key societal 
 challenges. 


Researchers; 


Firms and 
 entrepreneurs; 


Civil society 


Turkey  
 Healthcare-Related 
 Industries 
 Structural 
 Transformati
 on Program 


National transformation 
 program within the scope of 
 the Tenth Development plan, 
 which is dedicated to 
 establishing a production 
 structure that may produce 
 products with high added 
 value, provide products and 
 services to global (…) 


This program aims to 
 transform to a production 
 structure that may produce 
 products with high added 
 value, provide products and 
 services to global markets 
 and fulfil a larger portion of 
 the domestic requirement for 
 human medicinal products 
 and medical devices (…) 


Researchers; 


Firms and 
 entrepreneurs; 


Capital and 
 labour 


Using additional information from the dataset, this paper controls for instrument budgets, for the functional 
classification of the measures, and for country fixed effects. Controlling for instrument budgets is essential 
since the scale of instruments varies considerably; budgets range from less than 1 million Euro to more 
than 500 million Euro (see Table iii in the Appendix). For instruments with missing budget information, 
we impute the budget mean and add a dummy variable controlling for the imputation. Similarly, we include 
control variables for the functional type of measures used by policy instruments (see Section 3.1. on 
terminology and Table iv in the Appendix) because R&I actor constellations might be associated with 
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specific functional types of measures. These control variables refer to whether instruments use the 
 measures of direct financial support; indirect financial support; collaborative platforms and infrastructure; 


guidance, regulation and other incentives; and/or governance. Thirdly, we control for the reporting 
 behaviour of survey respondents with dummy variables for the eight thematic sections of the survey, such 
 as “Public research system”, “Innovation in firms” and “Knowledge transfer” (see Table v in the appendix). 


Each instrument belongs to one or more of these sections. These control variables remediate possible cases 
 of unbalanced reporting, where respondents from a given country report many instruments in some sections 
 of the survey, and few instruments in others. Finally, we control for country fixed effects to reduce the 
 effects of country-level differences in the style of reporting. 


3.3.  Estimation Strategy 


This paper proceeds in two steps to estimate the associations between constellations of targeted R&I actors 
 and GC instruments. First, we study the constellations of R&I actors that all policy instruments target, 
 paying particular attention to the constellations where civil society actors appear more prominently, and to 
 the constellations with more diverse types of R&I actors.12 To do so, we examine the patterns of 
 co-occurrence of different types of R&I actors. Second, we relate these actor constellations to policy 
 instruments addressing grand challenges. 


To identify the constellations of targeted R&I actors, we use latent class analysis, a method for 
 identifying latent structures in qualitative data (Formann 2014; Schreiber 2017; Vermunt and Magidson 
 2014). This method is comparable to factor analysis but it accepts categorical  variables as input and 
 identifies categorical latent variables in the data, as our analysis requires (Brusco, Shireman, and Steinley 
 2017; Magidson and Vermunt 2002).  


In the equations below, y denotes the observed categorical indicators used to estimate the latent classes 
 and x denotes the latent classes. K denotes the number of the observed categorical indicators, and C denotes 


12 Hence, we are not studying the performance of these policy instruments in terms of the actual funded/supported 
project consortia. See the last section of this paper about the limitations of this study, and possible future research. 
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the number of latent classes. Equation 1 formulates the assumption that the probabilities of the observed 
 categorical indicators P(y) are equal to the joint mixture of C class-specific distributions of probabilities x 
 for these indicators (Magidson and Vermunt 2002; Vermunt and Magidson 2014). Equation 2 formulates 
 the assumption that within each latent class, the K class indicators are independent of each other (ibid.). 


Plugging Equation 1 into Equation 2 results in a general formulation of the latent class model in Equation 
 3. 


𝑃𝑃(𝑦𝑦) =  � 𝑃𝑃(𝑋𝑋=𝑥𝑥)𝑃𝑃(𝑦𝑦 |𝑋𝑋=𝑥𝑥)


𝐶𝐶
 𝑥𝑥=1


(1)


𝑃𝑃(𝑦𝑦 |𝑋𝑋=𝑥𝑥) =� 𝑃𝑃(𝑦𝑦𝑘𝑘 | 𝑋𝑋=𝑥𝑥)


𝐾𝐾
 𝑘𝑘=1


(2)


𝑃𝑃(𝑦𝑦) =  � 𝑃𝑃(𝑋𝑋=𝑥𝑥)


𝐶𝐶
 𝑥𝑥=1


 � 𝑃𝑃(𝑦𝑦𝑘𝑘 | 𝑋𝑋=𝑥𝑥)


𝐾𝐾
 𝑘𝑘=1


(3)


To estimate the latent classes, we use the six variables for the different types of actors as indicators (y). 


Since this method requires the researcher to supply the value of K for the number of latent classes, we 
 compare the fit of models with two to six classes with the data to choose our final latent class model. We 
 include country fixed effects as covariates in the estimation process. The use of covariates introduces the 
 additional assumption that the class indicators are independent of the covariates given the latent classes 
 (Vermunt and Magidson 2016). Put differently, we assume that country differences regarding the 
 prevalence of any type of actors are due to country differences in the prevalence of classes. 


Having identified and described the different constellations of targeted R&I actors with latent class 
analysis, we relate the constellations in which civil society actors figure prominently to GC instruments 
using logistic regression models. In these models, a binary dependent variable indicates whether an 
instrument addresses a GC and the predictors are predicted probabilities of latent class memberships. Thus, 
the regression models incorporate the uncertainty of assigning observations to specific latent 
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