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A B S T R A C T   

Mission-oriented innovation policy is currently gaining renewed interest as an approach for addressing societal 
challenges. One of the promises is that missions can mobilise and align diverse stakeholders around a shared 
goal. Recent literature underlines the importance of public participation (e.g. municipalities and civil society 
organisations) in the socioeconomic transformations required for attaining missions. We ask how public 
participation differs among (non-)mission-oriented innovation projects. Drawing on a database containing Dutch 
government-funded innovation projects, we investigate whether mission-oriented projects are associated with 
earlier, more open, and more influential forms of public participation than conventional projects. Although the 
results suggest that mission-oriented projects indeed correspond with earlier participation of more public actors, 
we find little evidence that they also coincide with increased diversity and financial influence of public partic-
ipants. We conclude by discussing how policymakers and intermediaries may engage in strategies to make 
missions more inclusive.   

1. Introduction 

Research and innovation (R&I) can play a major role in addressing 
societal challenges such as climate change, pandemics, and security 
(European Commission, 2009). Mission-oriented innovation policy (MIP) 
is devoted to directing R&I to such challenges (Ergas, 1987; European 
Commission, 2018). A classic example is the ‘man-on-the-moon’ pro-
gram (Nelson, 1974). Many contemporary challenges are nevertheless 
acknowledged to be wicked, meaning that they are associated with 
complexity, uncertainty, and contestation (Head, 2008; Rittel and 
Webber, 1973). They require insights and coordination among 
numerous actors to support system-wide sociotechnical transformations 
(Diercks et al., 2019; Kuhlmann and Rip, 2018; Schot and Steinmueller, 
2018). In contrast to the traditional technology-focused notion of mis-
sions, increasingly more MIPs are associated with “an urgent strategic 
goal that requires transformative systems change directed towards 
overcoming a wicked societal problem” (Hekkert et al., 2020, p. 76). 
These MIPs are believed to be coordination mechanisms for aligning and 
mobilising heterogenous stakeholders around a shared goal (Janssen 
et al., 2021). 

Driving system-wide transformation requires cooperation between 

various stakeholders (Linder et al., 2016; Loorbach and Rotmans, 2010; 
Mazzucato, 2016, 2017; Rabadjieva and Terstriep, 2021; Wanzenböck 
et al., 2020). While research has focused on the private sector's partic-
ipation in MIP (Kattel and Mazzucato, 2018; Mazzucato and Robinson, 
2018), little research has focused on public participation (Diercks et al., 
2019; Janssen et al., 2021; Köhler et al., 2019). The involvement of 
public actors – here understood as non-conventional innovators like 
citizens (Schot et al., 2016), cities (Bulkeley and Casta, 2013), and NGOs 
(Kuhlmann and Rip, 2014) – is nevertheless crucial for the success of 
R&I processes in driving transformation (Haddad et al., 2022; Wan-
zenböck and Frenken, 2020; Weber and Rohracher, 2012) and in 
generating socially desirable outcomes (Stilgoe et al., 2013; Von 
Schomberg, 2013). If mobilising actors into a uniform direction is the 
aim of missions, then it is essential to understand how the participation 
of public actors takes place (Janssen et al., 2023). 

However, there is a considerable gap between the literature on MIP 
and on public participation in R&I (Shanley et al., 2022). It remains 
unclear to what extent a mission orientation encourages the involve-
ment of publics. It is not known how public participation differs between 
mission-oriented and non-mission-oriented projects, and how missions 
differ among each other in this regard. 
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This study addresses these knowledge gaps and contributes to MIP 
theory and practice by quantitatively testing whether mission-oriented 
projects meet the normative aspirations of facilitating more effective 
public participation than conventional projects. By doing so, we gain 
insights into the participatory performance of mission-oriented projects. 
We identify characteristics that affect this performance, provide valu-
able policy recommendations, and specify promising future research 
avenues related to public participation and MIP. 

The paper is structured as follows. Section 2 discusses a mission's 
main rationales for public participation. This study then follows Rowe 
and Frewer (2004)'s suggestion to first define effectiveness of participa-
tion, which allows us to develop hypotheses in preparation for our 
analysis. Section 3 subsequently proposes an operationalisation of the 
respective effectiveness aspects as input for our assessment of missions- 
oriented projects. Section 4 then presents the results which are further 
dissected and discussed in Section 5. 

2. Theory 

2.1. Missions and public participation 

MIP stems from the notion that patterns of R&I are accumulative and 
that sociotechnical change is characterised by a rate and direction (Dosi, 
1982; Kuhn, 1962). While change can be divergent (i.e. creative 
destruction) or convergent (i.e. creative accumulation; Schumpeter, 
1934), MIP may guide these Schumpeterian waves through the selection 
of priority themes (Foray, 2018). Despite the fact that governments have 
deployed such ‘selective’ or ‘preferential’ national innovation policies 
for nearly a century (Cantner and Pyka, 2001; Chavez et al., 2017; Ergas, 
1987; Roth et al., 2021), scholars argue that a renewed interest in MIP 
has emerged due to its potential for uniting actors around clearly defined 
goals in order to tackle wicked societal challenges (Janssen et al., 2021; 
Mazzucato, 2018a; Wanzenböck et al., 2020). Contemporary MIPs are 
frequently classified as ‘normative’ or ‘third generation’ innovation 
policies targeted at driving sociotechnical transformations (Schot and 
Steinmueller, 2018). 

One target audience for these policies, as with earlier generations of 
innovation policies, are firms. Providing direction and perspective helps 
them to deal with the uncertainty and turbulence associated with 
impending transformations (Linton and Walsh, 2004). It encourages 
firms to assess which of their core competencies match emerging mar-
kets, and which of these are needed to develop a (sustainable) 
competitive advantage (Barney, 1991; Marino, 1996; Prahalad and 
Hamel, 1994). Such core competencies allow firms to “adapt quickly to 
changing opportunities” (Prahalad and Hamel, 1990, p. 4). 

Apart from mobilising firms, attaining missions and driving trans-
formations also requires participation from a broader set of stakeholders 
(Borrás and Edler, 2014; Diercks et al., 2019; Edler and Fagerberg, 2017; 
Kuhlmann and Rip, 2018; Schot and Steinmueller, 2018), including 
public actors (Bugge and Fevolden, 2019; Mazzucato, 2018a, 2018b; 
Surie, 2017). More specifically, various normative, instrumental, and 
substantive arguments in favour of public participation (Stirling, 2008) 
resonate with MIP. 

Western scholars frequently adopt an oversimplified logic: “the 
technical is political, the political should be democratic, and the dem-
ocratic should be participatory” (Moore, 2010, p. 793). Benefits asso-
ciated with public participation include the opportunity for local publics 
to express, exchange, and act upon their values and worldviews (Bauer 
et al., 2021; Steen and Nauta, 2020; Sykes and Macnaghten, 2013). As a 
result, participation is arguably the right thing to do from a normative 
democratic perspective (Stirling, 2008). 

Considering that missions are geared towards driving transformative 
change, instrumental and substantive arguments in favour of public 
participation can be made in relation to preventing and overcoming 
transformational system failures (Weber and Rohracher, 2012). For 
instance, public actors contribute to the social construction of 

technologies (Bijker, 1995; Pinch and Bijker, 1984), and thus influence 
how mission-oriented innovations are perceived and embedded in so-
ciety. The literature on public participation assumes that the values and 
worldviews that guide R&I, and which affect their social construction, 
cannot be determined top-down or a priori but should be explored in 
inclusive deliberations with diverse societal stakeholders (Bauer et al., 
2021; Genus and Coles, 2005). By means of co-production, the public's 
involvement can help mitigate demand articulation failures (Fisher 
et al., 2018; Surie, 2017), reflexivity failures (Garud and Gehman, 2012; 
Smith et al., 2014), and directionality failures (Grillitsch et al., 2019; 
Janssen et al., 2021; Sykes and Macnaghten, 2013).Missions are hoped 
to empower public actors to participate and contribute to mission- 
oriented R&I. Although current literature pays ample attention to 
creating new missions, it tends to neglect the process of achieving them. 
In order to better understand the dynamics and governance of missions, 
research needs to investigate to what extent missions mobilise and 
empower the public (Janssen et al., 2021). 

While many scholars acknowledge the importance of including ‘the 
public’, the notion of the public itself is controversial and has different 
meanings in different academic disciplines (Pesch et al., 2020). Science 
& Technology Studies tends to refer to citizens and civil society orga-
nisations; Innovation Management frequently gravitates towards users 
and consumers; while Innovation Studies tends to include cities and 
governmental bodies. In this paper, our working definition for the um-
brella term ‘the public’ refers to all these actors above and hence ex-
cludes conventional innovators, i.e., industry (e.g. incumbents and 
SMEs) and knowledge institutes (e.g. universities and research 
institutes). 

Public participation is broadly described as an inclusive process that 
allows (potentially) affected actors to partake in the decision-making 
process of R&I (Newig and Kvarda, 2012; Rowe and Frewer, 2000; 
Smith, 1983). Although there are many forms of participation (Lynam 
et al., 2007; Reed et al., 2009; Rowe and Frewer, 2000, 2005), this paper 
focuses on forms that Arnstein (1969) labels as ‘higher degrees of 
power’. As such, we understand public participation as public actors 
formally partaking in R&I projects by either having full control, dele-
gated power, or influence through partnerships. The imperative of 
public participation in mission-oriented R&I raises the question to what 
extent missions encourage public participation and how this can be 
measured. 

2.2. Measuring public participation 

2.2.1. The challenges of measurement 
Measuring public participation is challenging. Public participation is 

complex and contested in itself. There is no consensus on what evalua-
tion criteria to use, no dominant evaluation method has emerged, and 
few reliable tools for measurement exist (Rosener, 1981; Rowe and 
Frewer, 2004). As a result, analyses are often context-dependent and 
rely on practicalities such as data availability. To deal with this, Rowe 
and Frewer (2004) propose to first define public participation's ‘effec-
tiveness’ (1), to operationalize it accordingly (2), and to subsequently 
conduct the evaluation and interpretation (3). We adopt three di-
mensions inspired by Callon et al. (2009) that characterize the partici-
pation's effectiveness, and which have gained popularity in the 
academic discourse over the last decade. An advantage of these di-
mensions is that they particularly focus on the process of public 
participation rather than its creation or outcomes. These respective 
process dimensions are referred to as intensity, openness, and quality. 

2.2.2. Intensity 
The intensity of public participation refers to “how early laypersons 

are involved in research [and innovation]” (Callon et al., 2009, p. 158). 
Although innovation is a complex and iterative process containing 
feedback loops (Kline and Rosenberg, 1986), many simplistic and 
disputed linear models have emerged in the literature. These roughly 
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share the proposition that R&I processes can be conceptualised into the 
following phases: basic research, applied research, invention, develop-
ment, production, and diffusion (Godin, 2005; Godin and Lane, 2013). 
Early participation refers to the upstream stages of basic and applied 
research (Delgado et al., 2011; Wilsdon and Willis, 2004). 

MIP frequently draws on novel, contentious scientific research in an 
early stage, to frame complex societal problems and envision potential 
resolutions (Schot and Steinmueller, 2018). Such scientific knowledge is 
often associated with many uncertainties, ambiguities, and unknowns 
(Stirling, 2010). Scholars therefore advocate upstream public partici-
pation to collectively confront the inherently imperfect foresight of ex-
perts and decision-makers, and to complement this with the public's 
knowledge, skills, and values (Jasanoff, 2003). As such, upstream 
participation can help MIP to deal with the Collingridge dilemma 
(Collingridge, 1980) – a lack of knowledge on how to govern, direct, and 
shape technologies before path dependencies (David, 1994, 1995), 
technological lock-ins (Arthur, 1989), and entrenchment occur (Col-
lingridge, 1980). Public participation could therefore enable mission- 
oriented innovators to proactively respond to early concerns, values, 
needs, and expectations of the public before this becomes problematic 
(Genus and Coles, 2005; Stilgoe et al., 2013). A vivid example is the 
climate geoengineering SPICE project that showed that the expression of 
societal concerns in early participation can lead to more anticipatory 
and reflexive research practices (Pidgeon et al., 2013; Stilgoe et al., 
2013). As a result, many scholars have advocated for high intensity 
public participation (e.g., Chess and Purcell, 1999; Kearnes et al., 2006; 
Mazmanian and Nienaber, 1980; Reed, 2008; Rowe and Frewer, 2000). 

On this account, early participation is considered favourable or even 
the norm for projects that induce transformative change. One might 
therefore expect that mission-oriented projects are characterised by 
earlier participation than non-mission-oriented projects. As a result, this 
paper aims to test this by hypothesizing the following: 

Hypothesis 1. Mission-oriented projects exhibit public participation in an 
earlier phase than non-mission-oriented projects. 

2.2.3. Openness 
Openness refers to the ease of partaking in the R&I process and can 

be measured by the number and diversity of public groups participating 
(Callon et al., 2009). The vast literature on open innovation has 
demonstrated that there is much to gain from involving different types 
of actors in R&I processes (Huizingh, 2011; van de Vrande et al., 2009; 
West and Bogers, 2014). Successful innovations need diverse stake-
holder participation to obtain a broad range of values and worldviews 
that reflect those of society (Bugge and Fevolden, 2019; Diercks et al., 
2019; Schot and Steinmueller, 2018). 

Mission-oriented projects that drive transformative change can face 
contestation if they lack the necessary legitimacy (Edler and Boon, 2018; 
Wanzenböck et al., 2020). Openness can provide this legitimacy, as di-
versity is essential for attaining moral legitimacy (Suchman, 1995), 
input legitimacy (Scharpf, 1997, 1999), and throughput legitimacy 
(Schmidt, 2013). Diverse input can also lead to better decision-making 
(Beierle, 2002; Koontz and Thomas, 2006; Newig, 2007; Newig and 
Fritsch, 2009; Reed, 2008; Stahl, 2013; Stirling, 2010), hence providing 
output legitimacy (Scharpf, 1997, 1999). 

Open participation is essential for mission-oriented projects as it can 
bring to light a variety of concerns (Latour, 2004) and emotions (Roeser, 
2012) and therefore reveal possible value conflicts (Smith, 2003). By 
extension, innovators can better understand the meaning of social 
desirability (Owen et al., 2012) and align their role-specific activities 
with their societal duties (Grinbaum and Groves, 2013). 

Addressing societal challenges requires open reflexive processes in 
which diverse actors challenge the purpose, process, and (long-term) 
implications of R&I in light of uncertainty and complexity (Ferraro et al., 
2015; Schot and Steinmueller, 2018; Stilgoe et al., 2013; Weber and 
Rohracher, 2012). Consequently, openness is necessary to identify risks 

(Sykes and Macnaghten, 2013; Van den Hoven et al., 2013) and op-
portunities (Fraaije and Flipse, 2020; Sutcliffe, 2011), and to stimulate 
so-called ‘deep learning’. Outside perspectives can enhance the reflec-
tive and anticipatory capacity of innovation processes (Fraaije and 
Flipse, 2020; Stilgoe et al., 2013) and therefore aid in overcoming 
reflexivity and demand articulation failures (Weber and Rohracher, 
2012). 

Based on MIP's rationales for openness, one might expect that these 
projects are open to a higher number, and a more diverse group, of 
public participants than non-mission-oriented projects. We test this by 
hypothesizing the following: 

Hypothesis 2a. Mission-oriented projects have a higher number of public 
participants than non-mission-oriented projects. 

Hypothesis 2b. Mission-oriented projects have more diverse public par-
ticipants than non-mission-oriented projects. 

2.2.4. Quality 
Quality refers to the gravity of participation and the extent to which 

the public can push their ideas into innovation (Callon et al., 2009). It 
directly relates to the public's influence on decision-making (Fiorino, 
1990; Reed, 2008) in mission-oriented projects. Influence contributes to 
the public's ability to shape technological developments and largely 
stems from their available resources (Rowe and Frewer, 2000). Wan-
zenböck and Frenken (2020) hint that missions require a decentralised 
empowerment of local stakeholders to better understand the contextual 
manifestations of challenges and better develop the contextual resolu-
tions for these. Although bottom-up innovators tend to understand the 
local needs, perspectives, and values better, they often lack the resources 
to sustain or fully meet these demands (Hossain, 2016; Seyfang and 
Smith, 2007). Providing the public with resources hence appears an 
important requisite for achieving missions. If enabled, the public could 
even develop resolutions on their own as user innovators (von Hippel, 
1988, 2005) as opposed to being co-creators in processes of open 
(Chesbrough, 2003), open-source (Raymond, 1999), and participatory 
innovation (Buur and Matthews, 2008). Still, it is essential to consider 
the public's influence in light of other decision-makers, as inequality is a 
strong barrier to participation (Reed, 2008). 

Due to the importance of the public's ability to redirect and shape 
R&I based on their values and experience vis-a-vis societal challenges, 
one might expect that the public has a more influential presence in 
mission-oriented projects than in non-mission-oriented projects. 
Assuming that influence in such projects is related to the volume of re-
sources that participants commit (Rowe and Frewer, 2000), we hy-
pothesize the following: 

Hypothesis 3. In mission-oriented projects public participants have more 
influence than in non-mission oriented innovation projects. 

3. Method 

3.1. Research design & case description 

This cross-sectional research aims to understand to what extent a 
project's mission orientation is associated with more effective forms of 
public participation (i.e., intensity, openness, and quality) compared to 
projects without a mission orientation. 

We selected the project administration of the Dutch Public-Private 
Partnership Allowance (PPP-Allowance)1 as our empirical basis. This 
policy instrument supports public-private innovation projects by offer-
ing an allowance based on 30% (previously 25%) of private investments 
made in earlier public-private innovation projects. An important 
requirement is that both the allowance-generating and the allowance- 

1 In Dutch: Publiek-Private Samenwerking toeslag (PPS-toeslag) 
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using projects should fit the scope of the Knowledge and Innovation 
Agendas (KIAs) that form part of the Dutch national innovation strategy. 
This strategy originally consisted of the Topsector policy, launched in 
2012 by the Ministry of Economic Affairs and Climate Policy and the 
Ministry of Education, Science, and Culture (Janssen and Abbasihar-
ofteh, 2022). The initial Topsector policy aimed to promote and align 
the activities of research institutes with that of innovators by fostering 
coordination and collaboration in the Dutch science and innovation 
systems of nine sectors (e.g. energy and water technology). Over the 
course of 2017 it was announced that the Topsector policy would 
gradually be converted into the Mission-oriented Topsector and Inno-
vation Policy (MTIP), which became effective from 2019 onwards. The 
MTIP focuses on four cross-sectoral themes (i.e., Energy Transition & 
Sustainability; Agriculture, Water & Food; Health & Healthcare; and 
Security) that collectively embody 25 concrete missions (Appendix I). 
The MTIP, the KIAs, and therefore the innovation projects using the PPP- 
Allowance now target research programs that can contribute to 
achieving these missions (Janssen, 2020). 

This case study is highly relevant for our research objective because 
the Netherlands is one of the forerunners in widely deploying mission- 
oriented innovation policies that address societal challenges. Studying 
the PPP-Allowance is particularly helpful because the government has 
compiled an extensive dataset regarding its innovation projects and the 
missions that they are associated with. Hence, such a case study is 
helpful in testing our hypotheses (Eisenhardt, 1989). 

The data on the content and scope of the collaborative innovation 
projects is provided by the Netherlands Enterprise Agency (RVO.nl). The 
full dataset contains information about all projects in the PPP-Allowance 
program from 2017 to 2019. This paper focuses on projects that started 
in 2017 or later. In 2017, organisations executing the PPP-Allowance 
have started to assign mission labels. These labels included in the 
dataset were refined via semantic techniques and extensive manual 
checks by RVO.nl, which acts as the central agency for collecting project 
information and storing it into a dataset in which also organisation 
names are homogenised.2 

Although mission labels were assigned to projects from 2017 on-
wards, the actual shift from Topsector policy to MTIP only started to take 
shape in 2019. This implies that in the 2017–2019 period projects were 
hardly subjected to policies that actively promoted mission themes. 
Furthermore, the participation of public actors did not form a condition 
for the acquisition of funding. As a result, these aspects allow us to assess 
whether projects that innovate in line with missions have a de facto 
tendency to mobilise the public. 

Examining this requires us to also take into account that projects in 
the PPP-Allowance scheme are created with the help of so-called Top-
consortia for Knowledge and Innovation (TKI), which act as orches-
trating entities in both the initial and current version of the national 
coordination-based innovation policy strategy. In their capacity as 
‘systemic innovation intermediaries’ (Janssen et al., 2020), the TKIs 
operate as brokers between organisations that could complement each 
other in terms of the knowledge they can provide or that they are 
searching for. Each project is administered to RVO.nl by one of the 12 
TKIs, that focus on a sectoral ecosystem (as they were established under 
the initial Topsector policy). In our analyses, we will control for the 
differential influence TKIs may have on project team formation and thus 
on public participation. 

Besides information on whether a project fits a research program 
with relevance for missions (and if so, which mission), the dataset also 
contains details on issues such as project budget, technological maturity, 
the identity of formal participants, and their financial involvement in 
the project. Combining such project and project team characteristics 

allows us to construct variables on higher degrees of public participa-
tion, i.e. whether public actors have full control, delegated power, or 
influence through partnerships. 

3.2. Variables 

3.2.1. Dependent variables: intensity, openness, and quality 
As mentioned, this study measures public participation in R&I pro-

jects through three effectiveness indicators that form the dependent 
variables of our analysis, i.e., intensity, openness, and quality. Intensity 
relates to how early the public is involved in R&I. The dataset provides 
project-level data on its development stage and distinguishes between 
the stages ‘fundamental’ (upstream; Technology Readiness Level 1–3), 
‘applied’ (midstream; Technology Readiness Level 4–6), and ‘experi-
mental’ (downstream; Technology Readiness Level 7–8).3 A high in-
tensity participation is therefore characterised by projects that formally 
involve public actors in upstream stages. The data contains information 
on the budget per phase. This paper considers intesity a nominal variable 
that indicates the earliest of the three developmental stages in which the 
public is financially committed to the respective project. Intensity can 
therefore refer to upstream participation (1), midstream participation 
(2), downstream participation (3), or no participation (4). 

Openness refers to how easily the public can partake in projects and is 
suggested to be measured through the number and diversity of public 
participants (Callon et al., 2009). In order to do so, one first needs to 
define and classify the types of public actors that partake in R&I projects. 
Various stakeholder categorization methods and typologies have 
emerged in the last decades (e.g., Bianchi and Kossoudji, 2001; De 
Lopez, 2001; Mitchell et al., 1997; Savage et al., 1991). While stake-
holder categorization is preferably done in collaboration with the 
stakeholders themselves (Reed et al., 2009), this was not feasible due to 
the size of the database. 

Instead, we use the standardized organization classification (SBI- 
code) of the Dutch Central Agency for Statistics (CBS) to minimise bia-
ses. This code is a widely used multi-digit classification that links every 
registered organisation to a particular group according to their line of 
work. The first digit refers to the respective branch (e.g. healthcare) and 
the second digit indicates a subgroup (e.g., hospital, paramedical prac-
tice). SBI-codes are useful for this study because only registered orga-
nisations qualify for the PPP-Allowance. As a result, no individual actors, 
such as citizens, are reflected in the data. We retrieved the SBI-code per 
organisation from the dataset (Table 12, Appendix IV) and computed the 
number and diversity of public participants. 

Number is the count of organisations that classify as public partici-
pants. Diversity is computed by dividing a project's number of unique 
public participant types (U), as based on the SBI-codes, by the total 
number of organisations participating in the project (T). Unique public 
participant types concerns the number of different SBI-codes, with 
multiple participants per SBI-code counted as one participant type. 
Dividing U by T allows us to control for project team size. We thus test 
Hypotheses 2a and 2b by computing the differences between mission/ 
non-mission projects in solely their number and their diversity, 
respectively. 

The quality of public participation refers to the influence of the public 
in R&I projects. The economic influence is particularly important as 
investments directly contribute to the ability to influence decision- 
making and innovate in line with a mission. Influence is relative, 
hence the economic influence of the public should be considered in light 
of the economic influence of other actors. Therefore, this study uses the 
project's total public investments divided by the total investments as a 
proxy for quality. 

2 Some techniques for assigning mission labels were also applied retroactively 
before 2017, but since these techniques were less robust, we focus on the period 
for which we have the most reliable and consistent labels. 

3 Technology Readiness Level (TRL) as based on the European Union H2020 
2014 model, which was adapted from the former NASA TRL model (Héder, 
2017). 
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3.2.2. Independent variable: mission 
We constructed an independent variable, mission, to understand how 

public participation in R&I projects differs between mission-oriented 
and conventional projects (see Table 1). This variable indicates 
whether a project falls under the category ‘non-mission’ (1) or one of the 
four mission themes, i.e., Energy Transition & Sustainability (2), Agri-
culture, Water & Food (3), and Health & Healthcare (4), Security (5), 
and insufficient information (6). These themes represent a constellation 
of coherent missions. As a result, this variable allows us to test whether 
mission-oriented projects indeed exhibit different degrees of public 
participation. Additionally, we also inspect whether public participa-
tion, as captured by our three measures, differs for the various mission 
themes. 

3.2.3. Control variables 
This study uses control variables to enhance the robustness of the 

analysis (Table 1). As mentioned, the TKIs at the heart of MTIP (formerly 
Dutch Topsector policy) act as brokers between parties in a particular 
domain (e.g. Delta Technology). Because intermediaries contribute to 
network building, we control for TKI using the dataset's project 

categorisation, which classifies projects according to 12 TKIs with 
typically a sectoral orientation. 

Further, as the topic of public participation may gain or lose prom-
inence in society, the participatory performance of a project may change 
due to broader societal trends rather than whether or not public par-
ticipants belong to a mission. Hence, we control for the start date of a 
project. 

3.3. Data analysis 

The data analysis consists of four individual statistical analyses as we 
consider four dependent variables that each relate to one of the three 
dimensions of public participation, i.e., intensity, openness (number), 
openness (diversity), and quality. We estimate whether the variables, 
mission (themes), TKI, and start date correlate with the respective 
participation effectiveness indicators. 

Intensity is estimated with a multinomial logistic regression, given 
that it is a categorical variable. The model provides the probability (0–1) 
that missions correlate with public participation in particular stages. 

Openness consists of integer non-negative values. The Poisson dis-
tribution would be suitable to estimate this model but requires that 
variance and mean to be equal (Sun and Zhao, 2013). As the variable is 
overdispersed (variance exceeds the mean), we use a negative binomial 
model instead, which is more suitable in this case. Number, one con-
stituent of openness, is the count of public actors in a project and consists 
of positive integer values. Diversity, the other constituent of openness, is a 
fraction that takes values in the unit interval, including 0 and 1, and is 
estimated with a fractional logistic regression (Papke and Wooldridge, 
1996). This is a frequently used approach with fractional outcome var-
iables (Adegbesan and Higgins, 2010). 

Quality is the share of public investments in total project investments 
and takes values in the unit interval, including 0 and 1. Again, a frac-
tional logit model is used to estimate the models (Papke and Wool-
dridge, 1996). 

4. Results 

This section first briefly describes the dataset and subsequently 
presents the results of the statistical tests per dependent variable, i.e. 
intensity, openness, and quality of public participation. 

4.1. Descriptive statistics 

Table 2 contains the summary project statistics of the ratio variables. 
Table 3 contains tabulations for the categorical variables. The data 
contains 1,261 projects involving 7,570 actors (6,896 conventional ac-
tors (91.1%) and 674 public actors (8.9%)). While 306 (24.3%) of these 
projects are not associated with a mission theme, 274 (21.7%) are linked 

Table 1 
Operationalisation table.  

Variable type Variable Attribute Scale Definition 

Dependent 
variables 

Intensity  Nominal Nominal variable 
indicating ‘upstream 
participation’ (1), 
‘midstream participation’ 
(2), ‘downstream 
participation’ (3), or ‘no 
participation’ (4). 

Openness   Participation openness is 
composed of the aspects 
number and diversity.  

Number Ratio Count of public 
participants.  

Diversity Ratio Count of unique public 
participants (by SBI-code) 
relative to the total number 
of participants in a project. 

Quality  Ratio Total public investments 
divided by total 
investments. 

Independent 
variable 

Mission  Nominal Categorical variable 
indicating ‘non-mission’ 
(1), ‘Energy Transition & 
Sustainability’ (2), 
‘Agriculture, Water & 
Food’ (3), ‘Health & 
Healthcare’ (4), ‘Security’ 
(5), and ‘insufficient 
information’ (6). 

Control TKI  Nominal Classification according to 
12 TKIs: Agriculture & 
Food (1), Biobased 
Economy (2), Chemical 
Engineering (3), Creative 
Industry (4), Delta 
Technology (5), Energy 
(6), High Tech Systems & 
Materials (7), Logistics (8), 
Life Science & Health (9), 
Maritime (10), 
Horticulture & Vegetative 
Propagation (11), and 
Water Technology (12). 

Start date  Ratio Year of the first project 
report as the proxy for the 
project's start year. This 
proxy is chosen as it is 
much more widely 
available compared to the 
project's start date.  

Table 2 
Summary project statistics of ratio variables.  

Variables Mean Std. dev. Min Max 

Openness 
Diversity 0.040 0.113 0 1 

Number of unique public 
participant types (by SBI- 
code) 0.179 0.461 0 4 

Total number of 
participants 3.067 2.850 1 44 
Number 0.265 0.828 0 12  

Quality 0.040 0.125 0 1 
Total public investment 34,868.55 323,556.4 0 6,850,000 
Total investment 673,160.7 2,068,355 3889 48,900,000  

Start date 2018.035 0.830 2017 2019  
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to Energy Transition & Sustainability, 196 (15.5%) to Agriculture, 
Water & Food, 395 (31.3%) to Health & Healthcare, and 22 (1.7%) to 
Security. On average, a project comprises 3.1 participants, of which 0.26 
are public participants. Table 3 contains tabulations of the categorical 
variables. 

4.2. Intensity 

Given the nominal nature of intensity, several multinomial logistic 
regressions were run to understand the relation between a project's 
mission orientation and the timing of public participation. Table 10 
(Appendix II) contains a model with intensity as the dependent variable 
and the control variables TKI and start date, but not the independent 
variable mission. Table 11 (Appendix III) contains intensity and the in-
dependent variable, mission. Table 4, below, contains the full model. 

The model containing controls only (Table 10, Appendix II) shows 
significant differences in participation across TKIs. For example, projects 
in the Maritime TKI are significantly less likely to have midstream 
participation than the base category, Agriculture & Food. Furthermore, 
the significant coefficients of start date show that more recent projects 
are less likely to have upstream and downstream participation compared 
to the base category, no participation. 

Table 11 (Appendix III) shows the independent variables. It shows 
that projects that fall under the mission themes Energy Transition & 
Sustainability (2), Agriculture, Water & Food (3) and Health & 
Healthcare (4) differ from the base category, no mission. Security (5) is 
only weakly significant. Projects in mission 2, 3, and 4 are more likely to 
have upstream public participation, and projects in missions 2 and 3 are 
more likely to have midstream participation than projects without a 
mission, compared to the base of no participation. 

The full model in Table 4 shows that across the board, the charac-
teristic of mission orientation – as opposed to non-mission orientation – 
predicts upstream and midstream participation, except for Security. The 
finding that individual missions do not generally predict downstream 
participation can be seen as further support for the hypothesis that 

mission-oriented projects exhibit public participation in an earlier phase 
than non-mission-oriented projects. 

4.3. Openness 

Openness of participation is composed of the variables number and 
diversity. We define diversity as the number of unique public participants 
(by SBI-code) relative to all participants in a project. To reiterate, Hy-
potheses 2a and 2b state that mission-oriented projects have a higher 
number, and greater diversity, of public participants than non-mission- 

Table 3 
Tabulations of categorical variables.  

Variables Frequency Percent 

Intensity 
1. Upstream participation 56 4.44 
2. Midstream participation 135 10.71 
3. Downstream participation 15 1.19 
4. No participation 1,055 83.66 
Total 1,261 100.00  

TKI 
1. Agriculture & Food 54 4.28 
2. Biobased Economy 23 1.82 
3. Chemical Engineering 76 6.03 
4. Creative Industry 23 1.82 
5. Delta Technology 82 6.50 
6. Energy 114 9.04 
7. High Tech Systems & Materials 320 25.38 
8. Logistics 332 26.33 
9. Life Science & Health 31 2.46 
10. Maritime 97 7.69 
11. Horticulture & Vegetative Propagation 43 3.41 
12. Water Technology 66 5.23 
Total 1,261 100.00  

Mission 
1. No mission 306 24.27 
2. Energy Transition & Sustainability 274 21.73 
3. Agriculture, Water & Food 196 15.54 
4. Health & Healthcare 395 31.32 
5. Security 22 1.74 
6. Insufficient information 68 5.39 
Total 1,261 100.00  

Table 4 
Intensity: results of the full model.   

(1) (2) (3) 

Multinomial logistic regression 

Dependent variable: intensity (base level: 4. No 
participation) 

Variables 1. Upstream 
participation 

2. Midstream 
participation 

3. Downstream 
participation 

Mission 
1. No mission    
2. Energy Transition & 

Sustainability 
0.977 1.539*** − 0.0145 
(0.988) (0.486) (1.472) 

3. Agriculture, Water & 
Food 

3.061*** 1.521*** − 11.51 
(1.033) (0.570) (947.0) 

4. Health & Healthcare 
2.200** − 0.483 1.075 
(0.940) (0.726) (1.197) 

5. Security 
3.185** 0.784 2.464* 
(1.378) (0.904) (1.363) 

6. Insufficient 
information 

0.304 1.128* − 14.75 
(1.192) (0.627) (1.522)  

TKI 
Agriculture & Food 
(1) 

0 0 0 
(base) (base) (base) 

Biobased Economy 
(2) 

− 13.11 − 0.759 − 0.316 
(1.672) (0.875) (3.288) 

Chemical 
Engineering (3) 

1.404 − 15.20 − 0.721 
(1.312) (629.7) (2.292) 

Creative Industry (4) 
3.724** 1.260 15.70 
(1.452) (0.875) (1.627) 

Delta Technology (5) 
0.748 1.058** 1.022 
(1.184) (0.477) (2.271) 

Energy (6) 
3.436*** − 0.422 15.08 
(1.230) (0.588) (1.627) 

High Tech Systems & 
Materials (7) 

0.442 − 1.136* 13.35 
(1.294) (0.619) (1.627) 

Logistics (8) 
2.074* 0.985 14.37 
(1.196) (0.731) (1.627) 

Life Science & 
Health (9) 

− 12.85 1.525** − 0.235 
(1.616) (0.679) (2.606) 

Maritime (10) 
1.401 − 1.017 0.707 
(1.511) (0.779) (2.079) 

Horticulture & 
Vegetative 
Propagation (11) 

1.204 1.323** 1.420 

(1.261) (0.529) (2.890) 
Water Technology 
(12) 

1.396 1.291** − 0.558 
(1.258) (0.506) (3.191)  

Start date 
− 0.505*** − 0.229* − 1.126*** 
(0.184) (0.131) (0.398)  

Constant 
1.012*** 459.6* 2.254 
(370.7) (265.1) (1.815)  

Observations / pseudo- 
R2  1,261 / 0.193  

Standard errors in parentheses. 
*** p < 0.01 
** p < 0.05 
* p < 0.1 
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oriented projects. Table 5 shows estimations with respect to number 
(models 1–3), and diversity (models 4–6). The first model of each batch 
(models 1 and 4) comprises the controls only, the second model (models 
2 and 5) the independent variable only, and the last model (models 3 
and 6) all variables. 

With the number of public participants in a project as the dependent 
variable, models 1–3 show that mission themes Energy Transition & 
Sustainability, Agriculture, Water & Food, and Security significantly 
predict number, supporting Hypothesis 2a. The overall picture regarding 
diversity is quite different. The full model shows that only Agriculture, 
Water & Food is a significant predictor of diversity. This shows that 
mission-oriented projects are not structurally different from non-mission 
projects in terms of diversity, rejecting Hypothesis 2b. 

4.4. Quality 

We operationalise quality as the total public investment divided by 
the total investment in a project. Since this quality measure is a pro-
portion that takes values in the unit interval (i.e. 0 and 1), we use a 
fractional logit regression to estimate the results. Model 1 in Table 6 
contains the independent variable mission only, model 2 contains the 
controls only, and model 3 represents the full model. In model 1, all 
coefficients are significant, except the mission Security. Controlling for 
start date and TKI in model 3 changes this picture. The significance 
disappears in model 3 after adding the control variables TKI and start 
date. Mission categories 3 and 5 are now statistically significant. 
Comparing models 2 and 3, it is evident however that the addition of 
mission to the controls does not improve the fit of the model in any 
substantive way. 

The point estimates of the fractional logistic regression are not 

Table 5 
Openness: Regression results regarding the constituents.   

(1) (2) (3) (4) (5) (6) 

Negative binomial regression Fractional logistic regression 

Variables Dependent variable: number Dependent variable: diversity 

1. No mission  
0 0  0 0  
(base) (base)  (base) (base) 

2. Energy Transition & Sustainability  1.769*** 1.320***  0.860** 0.896*  
(0.309) (0.381)  (0.402) (0.476) 

3. Agriculture, Water & Food  
2.460*** 1.521***  1.531*** 1.239**  
(0.310) (0.429)  (0.393) (0.500) 

4. Health & Healthcare  
1.505*** 0.521  0.865** 0.220  
(0.302) (0.488)  (0.395) (0.527) 

5. Security  1.469** 1.316**  0.647 1.062  
(0.641) (0.663)  (0.691) (0.673) 

6. Insufficient information  1.504*** 0.885*  1.121** 1.190**  
(0.424) (0.487)  (0.546) (0.532)  

TKI 

Agriculture & Food (1) 
0  0 0  0 
(base)  (base) (base)  (base) 

Biobased Economy (2) 
− 0.207  − 0.135 − 0.642  − 0.642 
(0.694)  (0.726) (0.778)  (0.776) 

Chemical Engineering (3) − 2.033**  − 1.713** − 1.388  − 1.040 
(0.817)  (0.847) (0.917)  (0.911) 

Creative Industry (4) 
0.334  1.483** 1.857***  2.774*** 
(0.630)  (0.716) (0.635)  (0.642) 

Delta Technology (5) 
1.415***  1.297*** 1.173***  1.027** 
(0.424)  (0.429) (0.415)  (0.416) 

Energy (6) 
0.344  0.475 0.495  0.585 
(0.435)  (0.491) (0.442)  (0.471) 

High Tech Systems & Materials (7) − 1.297***  − 0.633 − 0.998**  − 0.377 
(0.450)  (0.503) (0.474)  (0.552) 

Logistics (8) 
0.297  1.100* 0.415  1.204** 
(0.396)  (0.563) (0.398)  (0.500) 

Life Science & Health (9) 
0.522  1.110* 0.158  0.654 
(0.553)  (0.621) (0.505)  (0.581) 

Maritime (10) − 1.219**  − 0.569 − 1.299*  − 0.878 
(0.601)  (0.652) (0.726)  (0.772) 

Horticulture & Vegetative Propagation (11) 1.339***  1.239*** 0.945**  0.775 
(0.473)  (0.477) (0.467)  (0.475) 

Water Technology (12) 
1.538***  1.546*** 1.157***  1.143*** 
(0.432)  (0.456) (0.430)  (0.429)  

Start date 
− 0.259***  − 0.321*** − 0.191*  − 0.219** 
(0.0944)  (0.0975) (0.104)  (0.104) 

Constant 
520.1*** − 2.951*** 645.6*** 382.7* − 4.062*** 437.1** 
(190.5) (0.269) (196.7) (209.5) (0.369) (209.2)  

Observations 1,261 1,261 1,261 1,261 1,261 1,261 

Standard errors in parentheses. 
*** p < 0.01 
** p < 0.05 
* p < 0.1 

M. Wiarda et al.                                                                                                                                                                                                                                



Technological Forecasting & Social Change 191 (2023) 122538

8

directly interpretable (Ai and Norton, 2003). Table 7 shows predictive 
margins for the third model (calculated with Stata's margins command), 
and Table 8 shows average marginal effects compared to the base 
category (category 1 no mission). The marginal effects (dy/dx) is the 
change in quality over the base category (mission category 1 in Table 7) 
in percentage points. 

Table 7 shows that all mission-oriented projects have higher pre-
dictions for quality than non-mission projects. The base, ‘no mission’, has 
a predicted conditional mean of quality of 3%, meaning that, on 
average, total public investments have a share of 3% in total in-
vestments. Security has the highest predicted conditional mean of 
13.9%, an improvement of 10.9 percentage points over the base cate-
gory. However, the confidence intervals of the average marginal effects 
in Table 8 indicate several themes to reach below zero, showing that the 
association between mission orientation and quality is subject to un-
certainty. Hence, we find limited support for Hypothesis 3 that public 
participants have more influence in mission-oriented than in non- 
mission-oriented R&I projects. 

5. Discussion and conclusion 

This paper quantitatively examined whether mission-oriented inno-
vation projects are associated with earlier (intensity), more open (open-
ness), and more influential (quality) public participation than non- 
mission-oriented projects. This section briefly discusses the findings, 
after which it elaborates on the implications and future research. 

5.1. Findings 

Our results suggest that mission-oriented projects are not always 
associated with earlier, more open, and more influential public partic-
ipation than conventional projects. However, the mission theme appears 
decisive in this regard. 

When specifically considering intensity we find that various themes – 
in particular Agriculture, Water & Food – predict upstream and 
midstream participation, in contrast to downstream participation. Only 
the mission theme Security does not correlate significantly with earlier 
participation. We speculate that this may be subject to (one of) the 
following two explanations: (1) the confidentiality associated with se-
curity issues may impede the involvement of the public, and (2) the 
relatively small sample size of projects that fall within Security may have 
influenced the results. 

Findings in relation to openness show that the mission theme Agri-
culture, Water & Food is also associated with more open projects, both in 
terms of their number and diversity of public participants. Notably, this 
theme fosters openness even when highly related TKIs such as Delta 
Technology and Water Technology do as well. The number of public 
participants in Energy Transition & Sustainability and Security is 

Table 6 
Quality: results from a fractional logistic regression.   

(1) (2) (3) 

Fractional logistic regression 

Variables Dependent variable: quality 

Mission 

1. No mission 
0  0 
(base)  (base) 

2. Energy Transition & Sustainability 
0.935**  0.970* 
(0.468)  (0.557) 

3. Agriculture, Water & Food 
1.754***  1.173** 
(0.461)  (0.582) 

4. Health & Healthcare 
1.161**  − 0.262 
(0.460)  (0.700) 

5. Security 
1.122  1.820*** 
(0.699)  (0.596) 

6. Insufficient information 
1.111*  1.131* 
(0.636)  (0.653)  

TKI 

Agriculture & Food (1)  
0 0  
(base) (base) 

Biobased Economy (2)  
0.215 0.107  
(0.832) (0.834) 

Chemical Engineering (3)  
− 1.158 − 0.908  
(0.976) (0.980) 

Creative Industry (4)  
2.240*** 3.118***  
(0.734) (0.748) 

Delta Technology (5)  
1.893*** 1.684***  
(0.505) (0.505) 

Energy (6)  
0.464 0.419  
(0.574) (0.596) 

High Tech Systems & Materials (7)  
− 0.771 − 0.331  
(0.576) (0.678) 

Logistics (8)  
1.143** 2.285***  
(0.489) (0.618) 

Life Science & Health (9)  
− 0.112 0.0901  
(0.639) (0.678) 

Maritime (10)  
− 1.758** − 1.474*  
(0.715) (0.760) 

Horticulture & Vegetative Propagation 
(11)  

1.381** 1.185**  
(0.568) (0.570) 

Water Technology (12)  
1.833*** 1.731***  
(0.511) (0.529) 

Start date  
− 0.333*** − 0.358***  
(0.112) (0.113) 

Constant 
668.5*** − 4.223*** 717.0*** 
(225.9) (0.435) (228.6) 

Pseudo R2 0.031 0.110 0.120 
Observations 1,261 1,261 1,261 

Robust standard errors in parentheses. 
*** p < 0.01 
** p < 0.05 
* p < 0.1 

Table 7 
Quality: predicted margins.    

Delta method    

Mission Margin standard 
error 

z P > | 
z| 

[95 % conf. 
interval] 

1. No mission  0.030  0.016  1.85  0.064  − 0.002  0.061 
2. Energy 

Transition & 
Sustainability  0.071  0.022  3.15  0.002  0.027  0.114 

3. Agriculture, 
Water & Food  0.084  0.022  3.80  0.000  0.041  0.127 

4. Health & 
Healthcare  0.023  0.005  5.02  0.000  0.014  0.032 

5. Security  0.139  0.061  2.28  0.023  0.019  0.258 
6. Insufficient 

information  0.081  0.033  2.42  0.016  0.015  0.146  

Table 8 
Quality: average marginal effects.    

Delta method    

Mission dy/dx Standard 
error 

z P > | 
z| 

[95 % conf. 
interval] 

1. No mission (base)      
2. Energy 

Transition & 
Sustainability 0.041  0.022  1.86  0.063  − 0.002  0.084 

3. Agriculture, 
Water & Food 0.054  0.024  2.29  0.022  0.008  0.100 

4. Health & 
Healthcare − 0.006  0.018  − 0.35  0.727  − 0.043  0.030 

5. Security 0.109  0.055  1.98  0.047  0.001  0.217 
6. Insufficient 

information 0.051  0.033  1.55  0.120  − 0.013  0.116  
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likewise greater than in conventional projects. Except for Agriculture, 
Water & Food, no other theme explains the diversity of public 
participation. 

Compared to non-mission-oriented projects, the quality of partici-
pation (i.e. the relative economic influence of the public) is the highest 
for mission-oriented projects linked to Agriculture, Water & Food, and 
Security. Energy Transition & Sustainability and Health & Healthcare do 
not predict the quality of public participation. 

Because participation appears to depend on the specific mission 
theme, the hypothesised relationships are obscured at the aggregate 
level. When comparing missions, it appears that the theme Agriculture, 
Water & Food is characterised most by public participation. This could 
be due to the important role of environmental agencies, governmental 
bodies, NGOs, and civil society organisations in realizing more resilient 
deltas and sustainable food systems. The mission theme Health & 
Healthcare did not predict public participation. In practice, the public 
may be involved in lower degrees of engagement such as co-design and 
citizen science. These lower engagement approaches are linked to 
inferior information flows (Arnstein, 1969; Hurlbert and Gupta, 2015), 
and may lower the responsiveness of projects to inclusive, anticipatory, 
and reflexive insights (Stilgoe et al., 2013). 

Furthermore, one of the findings that stand out is the potential in-
fluence some TKIs have on the projects' participatory performance. We 
find that TKIs such as Creative Industry, Delta Technology, and Water 
Technology are consistently linked to earlier, more open, and more 
influential public participation than Agriculture & Food (the TKI base-
line). Similarly, Horticulture & Vegetative Propagation and Logistics 
also correlate positively with multiple participatory indicators. We see 
two possible reasons why some TKIs positively influence public partic-
ipation. First, some of these intermediaries have an important brokerage 
role in network formation and bringing parties together (De Silva et al., 
2018; Howells, 2006). Our results indicate that for several TKIs, this is 
likewise the case for the involvement of public parties. Second, various 
TKIs relate to particular domains (e.g. creative industry) that may be 
more proximate to the public. These TKIs could be more dependent on 
the public for market validation or support, and may therefore 
encourage participation. This would explain why TKIs such as Chemical 
Engineering, Maritime, and High Tech Systems & Materials – those less 
dependent on public validation and support – are not associated with 
increased public participation. 

A last noteworthy finding is that the start date of projects has a 
negative relationship with all dependent variables except for midstream 
participation. Indeed, missions evolve over time (Wanzenböck et al., 
2020). Our results show that the more recent Dutch mission-oriented 
projects are less inclined to involve the public, suggesting that the 
2019 effectuation of policies supporting the turn towards mission- 
oriented projects has backfired with respect to encouraging public 
participation. At this point, it is unclear whether this observation is 
specifically characteristic for the MTIP (including its particular policy 
priorities and instruments) or whether resorting to university-industry- 
dominated project teams is just an initial response to any change in 
the national policy strategy. 

5.2. Theoretical contributions and policy implications 

This paper contributes to theory and practice in various ways. It 
helps actors understand what to expect from a mission's participatory 
performance and thus contributes to debates on mission-oriented inno-
vation policy (Foray et al., 2012; Mazzucato, 2017), public participation 
(Rowe and Frewer, 2000, 2005), and in a broader sense the literature on 
challenge-led innovation policy (Haddad et al., 2022; Schot and Stein-
mueller, 2018) and responsible innovation (Stilgoe et al., 2013; Wiarda 
et al., 2021). 

Scholars and policymakers frequently frame missions as promising 
policy instruments to unite actors towards a shared direction (Edler and 
Fagerberg, 2017; Mowery et al., 2010; Robinson and Mazzucato, 2019). 

However, this study finds that the mobilisation of public actors is not 
self-evident and therefore prompts caution. Whether a mission orien-
tation encourages public participation through full control, delegated 
power, or influence through partnerships – i.e. what Arnstein (1969) 
called ‘higher degrees of power’ – is predominantly determined by the 
mission theme. The constellation of missions that fall under these 
themes seems to stimulate earlier (upstream and midstream) and, in 
many cases, more (number) public participation. However, these mis-
sions tend to lack a diversity of public participants, and the influence 
they can exert seems limited in light of their relative economic 
resources. 

While missions aim to address societal challenges that tend to affect 
society as a whole, the limited diversity in their projects may result in 
neglecting certain values and worldviews that are nevertheless crucial 
for the effectiveness and desirability of mission outcomes. As Wan-
zenböck et al. (2020) point out, agreeing on what problems/resolutions 
efforts should be directed, requires diverse input of heterogeneous 
stakeholders with the aim of lowering contestation and fostering col-
lective action. Policymakers can increase this missions' diversity by co- 
creating and framing them more inclusively, making them resonate 
with a larger spectrum of stakeholders. 

Furthermore, the public's limited economic influence hints that the 
extent to which R&I is directed and shaped according to public values 
and worldviews presumably depends on the willingness of conventional 
actors. The public's lack of financial resources may require targeted 
funding. However, increasing other forms of influence likely requires 
policymakers to go beyond mere financial instruments and, for instance, 
pay specific attention to politics and power imbalances (Van Oudheus-
den, 2014). 

While missions are linked to an increased number of public partici-
pants, we find that this is not accompanied with an increased diversity of 
public participants. This is problematic because resolving wicked 
problems necessitates learning from diverse and conflicting worldviews 
(Cuppen, 2012; Schot and Steinmueller, 2018). Missions that fail to 
mobilise a broad range of publics risk overlooking the input of those 
actors affected by societal challenges, and those related to the resolu-
tion's implementation (Wanzenböck and Frenken, 2020). They more-
over jeopardize overlooking the variety of concerns (Latour, 2004) and 
emotions (Roeser, 2012) that emerge from value conflicts (Smith, 2003). 
This may give rise to the false impression that ideas about problems and 
required resolutions are widely shared (Wanzenböck et al., 2020). By 
extension, missions may risk reflexivity failures (Weber and Rohracher, 
2012) as they struggle more than others to cope with the inherent 
complexity, uncertainty, and contestation linked to their wicked prob-
lems of interest (Head, 2008). This is expected to particularly be prob-
lematic for so called ‘transformer’ missions, which provoke more 
contestation than more technology-oriented ‘accelerator’ missions 
(Fisher et al., 2018). 

Our study indicates that intermediaries can enhance missions' public 
participatory performances. While it is widely acknowledged that 
innovation intermediaries have a brokerage role between two or more 
parties (De Silva et al., 2018; Howells, 2006), we present empirical ev-
idence that for some intermediaries this is also the case between con-
ventional parties and the public. In our study, this especially holds for 
those linked to the Creative Industry, Delta Technology, and Water 
Technology. In some cases deploying intermediaries can be a promising 
policy instrument to mobilise the public. 

Although this paper has not examined this empirically, it is expected 
that inclusive mission arenas give rise to fundamental disagreement and 
conflict (Wanzenböck et al., 2020; Wesseling and Meijerhof, 2021). 
Policymakers, intermediaries, and project teams will have to navigate 
these through, for instance, constructive or agonistic approaches that 
enhance mutual learning, avoid stand-stills, and prompt legitimate ways 
forward (Popa et al., 2021). 
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5.3. Limitations and future research 

We present some initial evidence on the extent to which missions 
mobilise actors and reveal substantial differences in their ability to do so 
for the public. Although we provide possible explanations for why this 
may be the case, future research is needed to validate these speculations. 
Likewise, more research is required to better understand why certain 
innovation intermediaries are better at including the public than others. 

It is important to stress a few limitations of this study. First, the 
definitions and operationalisations used in this study affect the results. 
As mentioned, there is no consensus on how to measure public partici-
pation. We recognise that this can be done in various ways, and we 
would like to emphasise that our approach is not the only valid one. 
Second, we have selected the Netherlands as our empirical environment. 
Yet, it is unclear whether our findings can be generalised to other re-
gions. Future research could validate whether this is the case. 

Moving forward, several other avenues stand out for future studies. 
Research could explore to what extent the public engages with missions 
in lower degrees of power (Arnstein, 1969) through for instance advi-
sory committees, focus groups, or consensus conferences (Rowe and 
Frewer, 2000). These engagement forms focus on consulting and 
informing the public (Rowe and Frewer, 2005) and therefore contribute 
differently to missions than formal participation. Lower degrees of 
power were unfortunately not reflected in our dataset. 

Moreover, we yield insight regarding the participatory performance 
of funded projects that find themselves in Technology Readiness Level 
1–8. To further understand the participatory nature of MIPs throughout 
their life cycle, future research could examine the public's involvement 
before projects are funded, i.e. public participation in mission creation 
and project funding. In addition, a longitudinal analysis could comple-
ment our cross-sectional analysis by examining the temporal character 
of public participation in mission-oriented projects. 

Furthermore, we need to better understand how the public contrib-
utes to mission-oriented projects, especially in light of the limited di-
versity and influence of the public. This likely requires specific attention 
to the politics of deliberation (Van Oudheusden, 2014). 

Lastly, we lack an understanding of whether public participation can 
materialise the (implicit) instrumental and substantive promises that are 

made vis-à-vis missions. In other words, does public participation lead to 
more rewarding and successful mission outcomes? And what are the 
potential downsides of public participation? Researching this will 
contribute to a better understanding of what forms of public mobiliza-
tion are desirable for missions. 
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Appendix I  

Table 9 
The Dutch mission-oriented topsector and innovation policy’s missions per theme (Ministry of EZK, 2019).  

Theme Missions 

Energy transition & 
sustainability 

49 % reduction of national greenhouse gas emissions by 2030, aiming for 95 % lower emissions by 2050 compared to 1990. 
An entirely carbon-free electricity system by 2050. 
A carbon-free built environment by 2050. 
Carbon-neutral industry with reuse of raw materials and products by 2050. 
Zero-emission mobility of people and goods by 2050. 
A sustainable and completely circular economy by 2050, with resource use halved by 2030. 

Agriculture, water & food Reduction of the use of raw and auxiliary materials in agriculture and horticulture by 2030 and creating the maximum possible value from all end 
products and residuals by utilizing them as fully as possible (circular agriculture). 
By 2050, the agricultural and nature system will be net carbon-neutral (Joint mission with energy transition and sustainability). 
The Netherlands will be climate-proof and water-resilient by 2050 
By 2030, we will produce and consume healthy, safe and sustainable food, while supply chain partners and farmers get a fair price for their produce. 
A sustainable balance between ecological capacity and water management vs. renewable energy, food, fishing and other economic activities, where 
this balance must be achieved by 2030 for marine waters and by 2050 for rivers, lakes and estuaries. 
The Netherlands is and will remain the best-protected and most viable delta in the world, with timely future-proof measures implemented at a 
manageable cost. 

Health & healthcare By 2040, all Dutch citizens will live at least five years longer in good health, while the health inequalities between the lowest and highest socio- 
economic groups will have decreased by 30 %. 
By 2040, the burden of disease resulting from an unhealthy lifestyle and living environment will have decreased by 30 % 
By 2030, the extent of care provided to people within their own living environment (rather than in health-care institutions) will be 50 % more than 
today or such care will be provided 50 % more frequently than at present. 
By 2030, the proportion of people with a chronic disease or lifelong disability who can play an active role in society according to their wishes and 
capabilities will have increased by 25 %. 
By 2030, quality of life for people with dementia will have improved by 25 %. 

(continued on next page) 
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Table 9 (continued ) 

Theme Missions 

Security By 2030, organized crime in the Netherlands will have become an excessively high-risk and low-return enterprise, thanks to a better insight into 
illegal activities and cash flows. 
By 2035, the Netherlands will have a navy fit for the future, which will be able to respond flexibly to unpredictable and unforeseen developments. 
By 2030, the Netherlands will have operationally deployable space-based capabilities for defense and security. 
Cyber security: the Netherlands will be in a position to capitalize, in a secure manner, on the economic and social opportunities offered by 
digitization. 
By 2030, the armed forces will be fully networked with other services and through the integration of new technologies, so that they can act faster and 
more effectively than the opponent. 
Supply and demand will come together more quickly to implement successful short-cycle innovations 
By 2030, security organisations will be capable of collecting new and better data, so that they are always one step ahead of the threat. 
By 2030, the role of security professional will be among the 10 most attractive professions in the Netherlands  

Appendix II  

Table 10 
Intensity: Controls only.   

(1) (2) (3) 

Multinomial logistic regression 

Dependent variable: intensity (base level: 4. No participation) 

Variables 1. Upstream participation 2. Midstream participation 3. Downstream participation 

TKI 

Agriculture & Food (1) 
0 0 0 
(base) (base) (base) 

Biobased Economy (2) 
− 14.73 − 0.527 − 0.465 
(2.160) (0.846) (4.545) 

Chemical Engineering (3) 
0.138 − 15.82 − 0.384 
(1.241) (798.3) (3.201) 

Creative Industry (4) 
1.715 0.160 16.58 
(1.262) (0.747) (2.396) 

Delta Technology (5) 
0.931 1.308*** − 0.582 
(1.175) (0.469) (3.710) 

Energy (6) 
1.712 − 0.248 15.37 
(1.059) (0.518) (2.396) 

High Tech Systems & Materials (7) 
− 0.909 − 1.802*** 14.54 
(1.168) (0.543) (2.396) 

Logistics (8) 
1.582 − 0.676 16.07 
(1.032) (0.465) (2.396) 

Life Science & Health (9) 
− 14.63 0.989* − 0.172 
(2.173) (0.567) (4.485) 

Maritime (10) 
− 0.538 − 1.493** 0.222 
(1.429) (0.715) (2.979) 

Horticulture & Vegetative Propagation (11) 
1.531 1.513*** 0.00727 
(1.256) (0.521) (4.785) 

Water Technology (12) 
0.841 1.486*** − 0.803 
(1.246) (0.480) (4.502)  

Start date 
− 0.462*** − 0.158 − 1.077*** 
(0.179) (0.125) (0.395)  

Constant 
929.4*** 316.4 2.155 
(360.6) (251.8) (2.525)  

Observations / pseudo-R2  1.261 / 0.166  
Standard errors in parentheses. 

*** p < 0.01 
** p < 0.05 
* p < 0.1 

Appendix III  

Table 11 
Intensity: Independent variable only.   

(1) (2) (3) 

Multinomial logistic regression 

Dependent variable: intensity (base level: 4. No participation) 

(continued on next page) 

M. Wiarda et al.                                                                                                                                                                                                                                



Technological Forecasting & Social Change 191 (2023) 122538

12

Table 11 (continued )  

(1) (2) (3) 

Multinomial logistic regression 

Dependent variable: intensity (base level: 4. No participation) 

Variables 1. Upstream participation 2. Midstream participation 3. Downstream participation 

Variables 1. Upstream participation 2. Midstream participation 3. Downstream participation 

Mission 

1. No mission 
0 0 0 
(base) (base) (base) 

2. Energy Transition & Sustainability 
1.887** 1.769*** 0.277 
(0.780) (0.380) (1.004) 

3. Agriculture, Water & Food 
2.430*** 2.666*** − 11.87 
(0.782) (0.374) (403.8) 

4. Health & Healthcare 
2.610*** 0.668 1.478* 
(0.734) (0.409) (0.779) 

5. Security 
2.097* 1.286 2.096* 
(1.249) (0.819) (1.249) 

6. Insufficient information 
1.603 1.351*** − 11.81 
(1.010) (0.524) (579.0) 

Constant 
− 4.987*** − 3.483*** − 4.987*** 
(0.710) (0.338) (0.710)  

Observations / pseudo-r2  2.213 / 0.093  
Standard errors in parentheses. 

*** p < 0.01 
** p < 0.05 
* p < 0.1 

Appendix IV  

Table 12 
SBI-codes and organisation type.  

SBI-code Type N 

1 Agriculture and related service activities  164 
2 Forestry and logging  1 
6 Extraction of crude petroleum and natural gas  16 
8 Mining and quarrying (no oil and gas)  3 
9 Mining support activities  3 
10 Manufacture of food products  48 
11 Manufacture of beverages  2 
13 Manufacture of textiles  9 
17 Manufacture of paper and paper products  12 
18 Printing and reproduction of recorded media  1 
19 Manufacture of coke and refined petroleum products  47 
20 Manufacture of chemicals and chemical products  137 
21 Manufacture of basic pharmaceutical products and pharmaceutical preparations  43 
22 Manufacture of rubber and plastic products  15 
23 Manufacture of other non-metallic mineral products  18 
24 Manufacture of basic metals  15 
25 Manufacture of fabricated metal products, except machinery and equipment  53 
26 Manufacture of computers, electronic and optical products  141 
27 Manufacture of electrical equipment  47 
28 Manufacture of machinery and equipment n.e.c.  199 
29 Manufacture of motor vehicles, trailers and semi-trailers  14 
30 Manufacture of other transport equipment  57 
31 Manufacture of furniture  2 
32 Manufacture of other products n.e.c  24 
33 Repair and installation of machinery and equipment  39 
35 Electricity, gas, steam and air conditioning supply  35 
36 Collection, purification and distribution of water  201 
37 Sewerage  41 
38 Waste collection, treatment and disposal activities; materials recovery  22 
39 Remediation activities and other waste management  3 
41 Construction of buildings and development of building projects  32 
42 Civil engineering  69 
43 Specialised construction activities  34 
45 Sale and repair of motor vehicles, motorcycles and trailers  6 
46 Wholesale trade (no motor vehicles and motorcycles)  407 
47 Retail trade (not in motor vehicles)  10 
49 Land transport  22 
50 Water transport  19 
51 Air transport  1 
52 Warehousing and support activities for transportation  81 

(continued on next page) 
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Table 12 (continued ) 

SBI-code Type N 

53 Postal and courier activities  3 
55 Accommodation  2 
56 Food and beverage service activities  5 
58 Publishing  13 
59 Motion picture and television programme production and distribution; sound recording and music publishing  2 
61 Telecommunications  16 
62 Support activities in the field of information technology  150 
63 Information service activities  7 
64 Financial institutions, except insurance and pension funding  572 
65 Insurance and pension funding (no compulsory social security)  6 
66 Other financial services  10 
68 Renting and buying and selling of real estate  16 
69 Legal services, accounting, tax consultancy, administration  22 
70 Holding companies (not financial)  205 
71 Architects, engineers and technical design and consultancy; testing and analysis  383 
72 Research and development  1.629 
73 Advertising and market research  47 
74 Industrial design, photography, translation and other consultancy  57 
75 Veterinary activities  2 
77 Renting and leasing of motor vehicles, consumer goods, machines and other tangible goods  40 
78 Employment placement, provision of temporary employment and payrolling  17 
79 Travel agencies, tour operators, tourist information and reservation services  2 
80 Security and investigation  2 
81 Facility management  7 
82 Other business services  28 
84 Public administration, public services and compulsory social security  290 
85 Education  105 
86 Human health activities  513 
87 Residential care and guidance  3 
88 Social work activities without accommodation  32 
90 Arts  10 
91 Lending of cultural goods, public archives, museums, botanical and zoological gardens and nature reserves activities  13 
93 Sports and recreation  3 
94 World view and political organisations, interest and ideological organisations, hobby clubs  320  
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