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A B S T R A C T

As directionality is acknowledged as an essential component of contemporary innovation policies, questions
have been raised about how and by whom the directions of innovation policy are set. Despite considerable
attention on this matter, contributions have not explored the policy process of directionality, nor examined
empirical cases to study directionality in practice. Considering these gaps, this paper presents an in-depth case
study of the Dutch Automated Driving initiative that was developed under a smart mobility agenda with
transformative aims (2013–2018). This initiative was rapidly championed by policymakers, and the agenda
geared almost exclusively to its development. To study the policy processes therein, we used an adapted version
of the Multiple Streams Framework (MS) (Kingdon, 1984). MS suggests that directions of policy change are
determined by institutional entrepreneurs who have access to policy venues. We found that these entrepreneurs
used political strategies (e.g. framing, problem-solution coupling) to champion automated vehicles as a trans-
formative technology. However, eventually the transformative potential promises were not kept, leading to
policy failure. In contrast, entrepreneurs’ self-interests dominated the policy implementation phase. This paper
suggests that more attention should be given in how directions set in the early policy phases can be kept
throughout the policy process.

1. Introduction

In recent years, ‘grand challenges’ have become major factors for
designing innovation policies. The societal-challenge orientation of in-
novation, labeled as ‘transformative innovation’, has exposed the lim-
itations of current governance to deal with such challenges, resulting in
proposals for new policy approaches (Weber and Rohracher 2012;
Schot and Steinmueller 2018; Mazzucato 2016). Unlike contemporary
innovation governance, these approaches acknowledge the need to give
innovation processes a societally desirable strategic orientation. This
orientation, labeled as directionality, refers to favoring directions of
change at the expense of others (Edler and Boon 2018; Mazzucato 2016;
Weber and Rohracher 2012). In other words, it is about making choices.
Directionality allows to purposely design policies to achieve certain
desirable societal outcomes (Mazzucato 2018; Markard et al., 2012).

Up till now, research on directionality has mostly focused on in-
novation policy instruments (Edler and Boon 2018), policy practices
(Schot and Steinmueller 2018), and modes of governance

(Lindner et al., 2016; Daimer et al., 2012), and less on the policy pro-
cesses of transformative innovation. Moreover, this focus has been on
how directions should be set rather than how they are actually set.
Theoretically driven approaches, primarily drawn from sustainability
transitions, suggest that societal engagement should be a major source
for direction-setting (Lindner et al., 2016; Schot and Steinmueller
2018). This view, despite being desirable, neglects that transformative
innovation is political in nature, with contestation, conflict, winners,
and losers (Schot and Steinmueller 2018; Stirling 2008). Under these
circumstances, other explanations need to be considered. Alternative
explanations should acknowledge that other factors influence the di-
rections of innovation, e.g. access to policy venues, ideologies, and
power games.

We believe that a fruitful avenue to study directionality in innova-
tion policies is by following the actors that have an interest in policy
change. Such actors, known as institutional entrepreneurs, are con-
sidered central agents in the policy process (Bakir and Jarvis 2018; N.
Cohen 2016), but they have been scarcely featured in the
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transformative change literature (Kuhlmann and Rip 2018). This re-
search studies how these actors may influence the directionality of in-
novation policy. To do so, we mobilize policy studies insights and apply
them to a contemporary case study. In this way, this research intends to
offer both a theoretically-sound explanation of how these entrepreneurs
may influence policy change, as well as an empirical study of an actual
policy field.

From policy studies, we use the concept of policy entrepreneurs (a
specific type of institutional entrepreneurs). We mobilize a framework
that has extensively theorized about their role in policymaking, the
Multiple Streams framework (MS) (Herweg et al., 2017). In this fra-
mework, policy entrepreneurs incorporate their preferred issues and
solutions in government agendas, to later translate them into govern-
ment actions. They do it because they expect future returns from in-
fluencing policy developments (e.g. material interests, preferential
treatment, etc.) (Zahariadis 2007). We have selected MS because it aims
to understand how these actors influence the policy process, e.g. by
mechanisms and strategies (Kingdon 1984) and because the MS as-
sumptions (e.g. ambiguity, time constraints, uncertainty, vested inter-
ests, and fluid participation) are in accordance with the conditions of
contemporary transformative innovation policies (cf. sections 3 and 4,
Köhler et al., 2019).

We selected the Dutch automated driving initiative as a case study.
Automated driving is interesting as its transformative innovation po-
tential remains open to debate (cf. Wanzenböck et al., 2019). While
automated driving –and particularly automated vehicles (AVs)– may
transform the mobility system in a positive way, it could also reinforce
the negative aspects of the current mobility system centered around the
automobile (Marsden and Reardon 2018; Tillema et al., 2015). This has
resulted in a call for capturing the public value of AVs and direct their
development towards societally desirable outcomes (Docherty et al.,
2017; T. Cohen and Cavoli 2018). The Dutch AVs initiative had a si-
milar intention, namely to maximize their societal potential. It was
developed under a smart mobility agenda, aiming to achieve a transi-
tion in the mobility field and contribute to three societal goals: quality
of life, reachability, and safety (de Mooij 2013). This case is also sui-
table for our inquiry is that AVs were not considered in the first version
of the smart mobility agenda. However, they were included soon after
its announcement and rapidly ‘championed’ by policymakers, becoming
a central priority (Tillema et al., 2017; IandW 2014; 2016b). For this
reason, we believe that this initiative illustrates how innovation policy
directions are changed throughout the process. The guiding questions in
this research are: what role did policy entrepreneurs play in the
adoption of AVs in the Dutch smart mobility agenda, how did policy
entrepreneurs facilitate their adoption, and what returns did they get
from it?

We start by outlining in Section 2 the theoretical background, in-
cluding the concept of directionality for transformative change. In
Section 3, we present the Multiple Streams (MS) framework, which, to
the best of our knowledge, has only been applied to a limited extent in
the innovation domain (see Jones et al., 2016; Edler and James 2015).
We proceed with methods in Section 4 and findings in Section 5. We
finalize with discussion and conclusions sections.

2. Theoretical background

The transformative innovation approach emerged as a consequence
of the need for orientating innovation policies to societal benefits
(Schot and Steinmueller 2018; Weber and Rohracher 2012). This soci-
etal-challenge orientation has led to a call for a new generation of in-
novation policy designs, e.g. inspired by market creation/mission or-
ientation frameworks (Edler and Boon 2018; Mazzucato 2016; 2018)
and socio-technical transitions (Weber and Rohracher 2012; Schot and
Steinmueller 2018).

Researchers have agreed that transformative change policies need a
‘direction-setting’ function, which Weber and Rohracher (2012, 1042)

labeled as directionality, suggesting that such policies should set col-
lective priorities and identify societal demands to design innovation
policies. This direction-setting will favor “certain types of changes
[rather] than others” (Mazzucato 2016, 141), enabling societally de-
sirable systemic changes. A directionality function offers numerous
benefits: it allows mapping the social desirability and potential of
emerging technologies (Mazzucato 2018), provides conditions for
market creation (Mazzucato 2016; Edler and Boon 2018); enables co-
herent policy implementation (Coenen et al., 2017; Weber and
Rohracher 2012); aligns innovation processes with societal and en-
vironmental values (Daimer et al., 2012), and fosters the development
of complementary innovations required for the transformative change
(Schot and Steinmueller 2018; Steward 2012).

Despite an increasing amount of literature on directionality in the
past decade, limited attention has been given to how and by whom
these directions are set in policymaking. Transformative innovation
scholars suggest that direction-setting should be the result of societal
participation and deliberative processes (Schot and Steinmueller 2018;
Weber and Rohracher 2012). It is expected to include a wide array of
stakeholders, who debate, negotiate, and ultimately incorporate dif-
ferent ideas and interests for societal transformations (Mazzucato 2018;
Rogge et al., 2018). We believe, however, that this approach may ne-
glect other relevant aspects of the policy and politics of transformative
innovation. For instance, policy processes are not necessarily fully de-
mocratic, as they favor unrepresentative expertise and rational deci-
sion-making at the expense of participatory approaches (deLeon 1995;
Ingram et al., 2016). Moreover, transformative innovation is prone to
political conflict and contestation (Rogge et al., 2018; Schot and
Steinmueller 2018), and access to policy venues is crucial for de-
termining the content of policy choices. Thus, explanations should also
consider factors such as confrontation, power, interests, access to de-
cision-making arenas, and capacity of mobilization (Sabatier 2007).

For this reason, we require better approaches to how and by whom
directions of change in transformative innovation are set. Potential
answers to this inquiry can be drawn from the discipline of policy
studies. Particular attention has been given in understanding directions
of policy change through agents, by looking into (groups of) actors
influencing decision-making (Zahariadis 2007; Sabatier 2007;
Mintrom and Norman 2009). In this paper, we bring in the concept of
‘policy entrepreneurship’ to explain such directions. Policy en-
trepreneurs seek to influence policy change, by bringing ideas to policy
arenas, convincing policymakers about their adoption, and translating
these ideas into policy decisions and implementation (Herweg et al.,
2017; Mintrom and Norman 2009). They do it with the expectation of
getting future returns (Bakir and Jarvis 2017).

There are three main reasons why we have selected the policy en-
trepreneurship perspective. First, even though policy entrepreneurs
have been central in conceptualizing change in innovation studies
(Battilana et al., 2009), they have received limited attention in trans-
formative innovation contexts (Grillitsch et al., 2019; Weber and
Truffer 2017; Rogge et al., 2018). For instance, Kuhlmann and
Rip (2018) have acknowledged their central role in defining de facto
directions of transformative innovation. Secondly, policy en-
trepreneurship literature prioritizes agency, going beyond structural
explanations. Thus, it allows us to evaluate how these actors mobilize
strategies to influence policy circles. Finally, policy entrepreneurship is
well-rooted in policy studies literature (Peters 2016; Bakir and Jarvis
2018). In this paper, we focus on one framework that has extensively
dealt with policy entrepreneurs: Multiple Streams (MS)
(Kingdon 1984).

3. The multiple streams framework

The MS framework was originally developed by Kingdon (1984) to
explain policy change under conditions of ambiguity. According to
Feldman (1989), ambiguity is “a state of having many ways of thinking
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about the same circumstances or phenomena”. It leads to unclear pro-
blem and goal definitions (Zahariadis 2007). For this reason, how
policymakers frame policy issues are crucial for understanding different
policy responses (Herweg et al., 2017). MS is based on
Cohen et al. (1972) garbage can model, suggesting that decision making
is a chaotic and not fully rational process. MS has been used to study
policy change in messy environments and for unstructured problems
(Herweg et al., 2015; Jones et al., 2016). These conditions make pol-
icymakers operate under significant time constraints, unclear jurisdic-
tions, and fluid political participation (Herweg et al., 2017; Jones et al.,
2016). In such circumstances, policymakers are highly vulnerable to
political manipulation from institutional entrepreneurs who invest their
resources in shaping policy in return for anticipated gains
(Zahariadis 2007).

In short, MS suggests that decision-making occurs under difficult
conditions, in which policymakers are likely to be influenced by actors
‘selling’ their alternatives. This framework operationalizes this under-
standing by suggesting that policymaking is composed of three streams:
problems (problem stream), solutions (policy stream), and choice (poli-
tical stream) stream. Policy change (and the direction it takes) occurs
when these streams come together: Problems emerge into the policy
agenda, solutions are available, and the political stream enables their
adoption. These episodes are called policy windows. However, these
streams do not come together automatically but are rather coupled by
policy entrepreneurs. These entrepreneurs encompass think-tanks, NGOs,
industry representatives, businessmen, policymakers/public officials
themselves, or lobbyists, among others.

Originally, the MS framework was developed to study agenda-set-
ting. However, authors such as Herweg et al. (2015) and Howlett
(2017) have extended this framework, to use it in later policy stages. In
this paper, we analyze three stages: agenda-setting, decision-making,
and implementation. Agenda-setting is the stage in which a policy
problem is recognized (Wegrich and Jann 2006). During agenda-set-
ting, policy windows emerge when “attention lurches to a policy problem
[…] a solution to the problem is available […] [and] policymakers have the
motive and opportunity to turn a solution into policy” (Cairney and Jones
2016, 40, italics in original). Decision-making follows immediately
after and refers to the phase in which the solutions for an issue are
designed, e.g. government programs and legislation. Finally, im-
plementation encompasses the execution of a policy. In this phase,
policy instruments are set-up to achieve policy goals (Howlett et al.,
2017).

While going through the various stages, the entrepreneurs’ strate-
gies differ. In agenda-setting, entrepreneurs frame problems in ways
that allow their intended solutions to be adopted. During decision-
making, entrepreneurs bargain details of how a policy should be de-
signed (e.g. instruments, programs, etc.) (Herweg et al., 2017, 2015). In
this way, they ensure that policy implementation will be aligned with
their own views and interests. Finally, entrepreneurs play a less

prominent in policy implementation, as the content of policy choices is
defined in the first two stages. Fig. 1 presents an overview of the MS
framework, which is composed of three (policy, political, and problem)
streams, policy entrepreneurs, and policy windows.

• Problem stream. This stream contains the potential issues requiring
policymakers’ attention. Due to policymakers' limited time and re-
sources, only a few issues make it to the top of the policy agenda
(Cairney and Jones 2016). Issues become policy problems when
policymakers are willing to do something about it (Knaggard 2015).
Three elements attract the attention of policymakers to these pro-
blems: indicators (e.g. CO2 emissions per year), focusing events (e.g.
accidents), and feedback (or previous policies addressing similar
policy problems) (Herweg et al., 2017).

• Policy stream. The policy stream entails the ideas and solutions de-
veloped by expert communities like technocrats, engineers, think
tanks, etc., still to be implemented (Nowlin 2011). Whether a policy
solution is adopted depends on how fashionable it is in policy
communities (Jones et al., 2016). Solutions likely to be adopted are
considered easy to implement, have positive value acceptability
(aligned with policymakers' values and beliefs), have public accep-
tance, and are financially viable (Herweg et al., 2017).

• Political stream. The political stream refers to the broader institu-
tional and political contexts where policy decisions are made. It
includes factors such as the national mood, broader societal views
(e.g. of values, issue, and solutions to policy problems), partisan
ideology, governmental political orientation affecting institutions,
and the balance of interests (Jones et al., 2016; Howlett et al.,
2017).

• Policy window. This is a window of opportunity where the three
streams come together. It is created when changes occur in the
political stream (in the legislature, the balance of interests, or
elections), or in the problem stream (major instances of worsening
indicators) (Herweg et al., 2017). Windows usually have a short
time span (Zahariadis 2007). Thus, policymakers need to make de-
cisions “against the clock”, particularly if a problem seems to be
getting worse.

• Finally, policy entrepreneurs are actors who invest resources in
policy, expecting future returns (Herweg et al., 2017), such as or-
ganizations, interest groups, companies, and academics
(Herweg et al., 2017). Their role in policy is to couple problems and
solutions, convince policymakers to adopt their solutions, and
guarantee their implementation (Zahariadis 2007; Mintrom and
Norman 2009). To do so, they ‘politically manipulate’ policymakers:
they use facts to modify policymakers’ views and frame problems
accordingly (Ackrill et al., 2013). Their success depends on their
access to decision-making events, their political strategies and re-
sources (Jones et al., 2016), and their ideological affinity with
policymakers (Zahariadis 2007).

Fig. 1. The Multiple Streams Framework (adapted from literature review).

E. Salas Gironés, et al. Technological Forecasting & Social Change 161 (2020) 120243

3



4. Methodology and case study

To explore how and by whom directions are determined in innova-
tion policy, we carried out qualitative research using the MS frame-
work. We opted for a single in-depth case study, common in innovation
and transition studies. It allows researchers to unfold complex causation
in particular geographical and institutional contexts (Köhler et al.,
2019). Moreover, it is also used for theory building, to offer alternative
explanations for preconceived approaches that may fit well with the
phenomena they intend to explain (Flyvbjerg 2006).

We selected the automated driving initiative in the Netherlands as
our case study. It was part of a ‘smart mobility’ agenda for im-
plementing IT-based innovations in the mobility system, with the ulti-
mate goal of achieving a socio-technical transition (de Mooij 2013).
This agenda resembled an innovation policy with transformative aims
as it had a strong focus on how smart mobility innovations can con-
tribute to three societal goals: reachability, quality of life, and road
safety (IandW 2013a).1 Studies have argued that this agenda has a
transformative potential (Manders et al., 2018; Salas Gironés and Vrščaj
2018), and that the Dutch smart mobility policy may resemble the
transformative innovation approach (Salas Gironés, van Est, and
Verbong, 2019).

Automated driving is an interesting subject of inquiry as even
though it may have a transformative potential (Schreurs and Steuwer
2015; Wanzenböck et al., 2019), its contribution to societal challenges
remains inconclusive. It can favor populations with limited mobility
today (Fagnant and Kockelman 2015); offer cleaner freight transport
(IandW 2015a); reduce car ownership (Docherty et al., 2017), and de-
crease human-related accidents (Fagnant and Kockelman 2015). How-
ever, automated driving may also reinforce the negative features of the
current mobility system, such as inequity and exclusion
(Docherty et al., 2017), natural resources depletion (Milakis et al.,
2017), urban sprawl (Tillema et al., 2015), and reinforce the digital
divide (Docherty 2018). Consequently, research on the governance of
automated driving has been centered on how to capture its public value
and provide a normative direction to its development (T. Cohen and
Cavoli 2018; Milakis et al., 2017; Docherty 2018).

We gathered the data for our case study through desk research and
interviews. Desk research consisted of the collection and analysis of
primary documents from the initiative (such as policy briefs and com-
munication between parliament and government), secondary sources
aimed at the general public (brochures, public reports, promotional
material, etc.), news articles, and consultancy reports. Documents gave
us a chronological view of the activities and decisions for this initiative
since the establishment of the smart mobility agenda. A general over-
view of the documents consulted per type can be found in table 1.

As the documents did not fully capture policy participants' motives
and views, we also performed in-depth interviews. Following MS
scholarship, we interviewed policy entrepreneurs and decision-makers.
We found these entrepreneurs through (1) recommendations from
public officials, and (2) via organizations working with automated ve-
hicles. In total, we interviewed 11 entrepreneurs and 8 policymakers/
public officials (hereafter we refer to entrepreneurs with the acronym
entrepreneur_X, and PPO_X for policymakers & public officials, X being
the interview number). Interviews took place between the years 2017
and 2018. A list of interviewees and their background is presented in
table 2. The number of interviews is limited to nineteen for two reasons.
First, we were reaching a saturation point, as respondents increasingly
provided only limited new insights. Secondly, the smart mobility pol-
icymaking changed dramatically in 2018 (as explained in section 5.4.),
resulting in reduced access to entrepreneurs. These interviews were

semi-structured in four sections: Their view (and that of their company)
on AVs, their role in their development, their participation in the smart
mobility policy, their view on the role of policy in AVs development,
and the last section open for them to discuss any other issues that they
considered important.

For our data analysis, we took a ‘directed qualitative content ana-
lysis’ approach (Hsieh and Shannon 2005). It is a deductive approach
whereby the coding process takes into account pre-defined categories,
primarily drawn from theory (Assarroudi et al., 2018). This approach
requires a researcher to examine a case study using pre-defined theo-
retical categories, to test the validity of a framework (Elo and Kyngäs
2008). In our case, the predefined categories were the three streams
proposed by MS (problems, political, and policy streams). We identified
elements of these streams in our empirical data, to place them in each
policy window as shown in Fig. 1. Thus, by a coding exercise, we
mapped the activities and decisions in the self-driving car initiative and
link them with the MS framework.

5. Findings

This section views the AVs initiative's activities through the lens of
the MS framework over a nine-year period (2010–2019). We structure
the findings section in four parts: The agenda-setting, decision-making,
and policy implementation phases of the automated driving initiative,
as well as a section on recent developments (2018–2019).

We identified that the agenda-setting window occurred from 2010
to 2013. Social, environmental, and economic issues reached the top of
the agenda, coupled with entrepreneurs with a technology-driven ap-
proach already developed in the policy stream (‘smart mobility’). This
coupling was possible thanks to entrepreneurs' and policymakers’
strong political and ideological affinity. Afterward, a decision-making
phase occurred between 2013 and mid-2014. The AVs initiative was
incorporated in the agenda, and favorable legislation established to
support their development. The implementation window ran from

Table 1
Consulted documents.

Document type Number

Legislative documents 23
Consultancy reports 19
News articles 32
Documents aimed to the general public 13

Table 2
List of interviewees.

Interviewee Number

Executive, high-tech company Entrepreneur 1
Executive, public transport company Entrepreneur 2
Business developer, mobility services Entrepreneur 3
Executive, maps and location company Entrepreneur 4
Executive, maps and location company Entrepreneur 5
Business developer, infrastructure company Entrepreneur 6
Consultant, mobility services Entrepreneur 7
Consultant, mobility services Entrepreneur 8
Executive, connected vehicle company Entrepreneur 9
Executive, automotive embedded-software start-up Entrepreneur 10
Executive, automated freight transport company Entrepreneur 11
Director of Smart mobility research area, higher education

institution
Public official 1

Policymaker, strategy, and innovation Public official 2
Policymaker, Intelligent Transport Systems Public official 3
Project leader, triple-helix collaboration Public official 4
Project leader, automotive research facility Public official 5
Program manager, higher education institution Public official 6
Researcher, transport institute Public official 7
Researcher, transport institute Public official 8

1 I&W stands for the Ministry of Infrastructure and Water Management
(Ministerie van Infrastructuur en Waterstaat), formerly the Ministry of
Infrastructure and Environment (I&M, 2010-2017).
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2014/15 till October 2017, when entrepreneurs’ gains materialized.
Finally, since 2017 the AVs have greatly diminished interest in policy
circles, unexpectedly disrupting the implementation stage. Table 3
shows a general overview of our findings for each of the three policy
stages as well as ‘recent developments’ affecting the logical course of
action for AVs initiatives.

5.1. Agenda-setting (2010–2013): smart mobility high on the policy agenda

The origin of the Dutch smart mobility agenda dates to 2010 and
2011, at a time when several issues were emerging from the political
and problem streams in the mobility system. From the political stream, a
pro-liberal, business-friendly minority right-wing cabinet ‘Rutte I’ was
formed in October 2010 and ended in November 2012. This cabinet
aimed to overcome the effects of the 2008–2009 recession, by posi-
tioning innovation as central for economic growth and productivity.
This was part of the Dutch Ministry of Economic Affairs’ objective to
make the Netherlands one of the ‘top 5′ knowledge economies by 2020
through a high-tech industrial approach, labeled Top Sector Policy
(Tweede Kamer der Staten-Generaal 2011). These sectors included
Logistics and High-Tech Systems & Materials (HTSM), which were ex-
pected to play a central role in developing a smart mobility agenda.

Cabinet Rutte I also reorganized government institutions and cre-
ated the Ministry of Infrastructure & Environment (I&W), by merging
the former ministries of Transport & Water Management, and of
Housing, Spatial Planning, & Environment (Koninkrijksrelaties 2010).
This merging brought new issues to the top of the problem stream. First,
reducing public expenditure in infrastructure was considered a top
priority for mobility policy. A general guideline for this reduction was
to achieve it without compromising the safety and traffic conditions of
the road network (PPO_1). Together with this problem that policy-
makers were facing, environmental and societal issues were high on the
agenda. Mobility forecasts suggested that the Netherlands would be
facing increasing congestion, particularly due to a 10 to 25 percent
increase in car use between 2011 and 2020 (IandW 2011a). Individual
mobility was expected to rise by 20 to 50 percent between 2009 and
2040 (IandW 2012), having a direct impact on the environment
(IandW 2012; KNMI 2009).

In contrast, the policy stream showed some preferred alternatives
for organizing mobility policy. First, programs with an increased
market involvement and deployment of mobility innovations were
proven successful modes of collaboration between public and private
parties. The best example of this approach was the program ‘Better
Utilization’ (‘Beter Benutten’, BB), that fostered collaboration between
public and private actors in co-creation processes of innovation
(IandW 2011b). This program had a strong influence on the way in
which policymakers placed their work in relation to private parties’
activities. The BB experience suggested that private parties had the
expertise to develop innovations that could improve the mobility
system, which they should be included in the mobility system decision
making, and that state institutions should be more open to new ideas
coming from the private sector.

The promises of public and private cooperation, together with a
strong pro-innovation environment, created suitable conditions to push
forward a concept such as smart mobility. By 2012, at least three or-
ganizations in which policy-makers came together with entrepreneurs
to study the potential of such concept: AutomotiveNL, Connekt, and the
Dutch Integrated Test-site for Cooperative Mobility (DITCM).
Automotive NL worked as the cluster organization for the Dutch auto-
motive industry, mobility sector, and automotive education. In con-
trast, Connekt is a triple-helix collaboration platform for smart and
sustainable mobility. Finally, DITCM was a purpose-built platform for
the development, testing, and validation of cooperative driving tech-
nologies.

These organizations worked as venues in policy entrepreneurs
managed to couple the politics, problem, and policy streams. These

entrepreneurs increasingly championed their interests in developing
such a technological approach and sell it in policy circles as potentially
transformative. For instance, the document ‘Towards a Smart Mobility
Roadmap’ (immediate predecessor of the smart mobility agenda) pre-
sented the types of technologically feasible services that could be
“rolled-out” to achieve societal and policy goals (AutomotiveNL,
Connekt, and DITCM 2012). This roadmap linked a technology-driven
service with a societally relevant mobility issue (e.g. incident warning).
It also reported ongoing related projects, evaluating them from an en-
vironmental, efficiency, and safety perspective. In total, 16 services
were identified, with 47 enabling technologies. As a follow-up exercise,
the second document was the ‘Better Informed on the Road’ (‘Beter
geïnformeerd op weg’, BGOW) action program (IandW 2013a). This
program is the origin of the smart mobility agenda. In summary, this
document identified the problems and potential solutions outlined
above and framed smart mobility in terms of a transition. Thus, smart
mobility was seen as a potentially beneficial sector. linked to the Dutch
Top Sectors logistics, ICT, and high-tech systems, demand experimental
governance approaches (including public and private partnerships),
new strategies for financing smart mobility experiments, and transition
pathways (IandW 2013a; Beter Benutten 2016; Connecting Mobility
2016a; de Mooij 2013). It also outlined a demand-driven approach for
rolling out new mobility services. BGOW identified four themes for
further policy development: network mobility management, logistics,
urban multimodal transport, and automotive & in-car technologies
(IandW 2013b). By late 2013, each theme had at least one pilot project,
as the I&W minister explained, “based on the results from these pro-
jects, we will determine the possible policy choices and next steps” for
the BGOW program (IandW 2013b).

BGOW marked the end of the agenda-setting phase. The directions
for the smart mobility agenda were set in two ways. Firstly, selecting a
technology-driven mobility approach resonated with the Dutch in-
novation top-sectors to solve the social, environmental, and economic
issues heading up the agenda. Secondly, by positioning the societal
challenges of quality of life, reachability and safety as core ideas sup-
porting policy interventions in smart mobility, AVs were presented as
an innovation to gain public support, which materialized in the deci-
sion-making stage.

5.2. Decision-making (2013–2014): incorporating AVs on the smart
mobility agenda

The original version of the BGOW program did not select any
technologies ex-ante (e.g. automated vehicles) but only outlined what
changes were required to make the smart mobility transition contribute
to societal goals (de Mooij 2013). By early 2013, policymakers and
entrepreneurs thought that automated driving was not a ‘mature en-
ough’ innovation to receive public support (entrepreneur_1, PPO_1,
PPO_3). For this reason, although AVs were not explicitly considered in
the agenda-setting phase (PPO_1, PPO_3), their enabling technologies,
particularly for vehicle-to-vehicle (V2V) and vehicle-to-infrastructure
(V2I) communication (see Hobert et al., 2015), were part of BGOW. We
see this in programs initiated such as ‘Practical Trial Amsterdam (PPA)’
to integrate vehicle and infrastructure communication
(Praktijkproef Amsterdam 2018), or ‘Spookfiles’ to reduce ‘ghost’ or
shockwave traffic jams by providing speed advice (van
Koningsbruggen and Kerstjens 2014).

These projects, which can be seen as cumulative steps towards an
explicit recognition of automated driving in the Netherlands, were de-
veloped in a time in which AVs were rapidly becoming a central
technology in the smart mobility field in the world. Several inter-
viewees (PPO_1, PPO_3, entrepreneur_7) pointed out to developments
of Google and Tesla as turning points for incorporating automated
driving in BGOW (PPO_1, PPO_4). Interviewees shared an optimistic
view regarding the potential short-term deployment of some type of
AVs on public roads. Google reported that its autonomous cars had
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driven 300,000 miles by 2012 without an accident (Lardinois 2012).
Apparently, by 2014, its AVs were able to handle thousands of urban
situations (Associated Press 2014). Moreover, Tesla announced a
commercial application of its autopilot system by October 2014, al-
lowing auto-steering, automatic lane change, and traffic-aware cruise
control (Tesla 2014). These events evoked a public policy response:
Several U.S. states fomented favorable legislation for AVs deployment
and experiments on public roads. The first AVs licenses were granted in
the state of Nevada, coming into effect in March 2012 (Reuters 2012).
Other states followed suit (sixteen by 2015), according to the U.S.
National Conference of State Legislatures (NCSL 2019). These interna-
tional developments were used to mobilize a sense of urgency for in-
corporating automated driving in BGOW. One interviewee indicated
that together with development, other more specifics concerns such as
the low penetration rates of automation functions (e.g. adaptive cruise
control) required the attention of policymakers (entrepreneur_1). An-
other interviewee reflected upon the need for mobilizing knowledge to
avoid making the Netherlands lag behind (PPO_4).

The Netherlands, despite having no ‘big player’ in the mobility field
(e.g. a Nissan in Japan), has several tier-1 suppliers for original
equipment manufacturers (OEM). For this reason, AVs development
seemed to receive wide support from Dutch automotive players and
policymakers (entrepreneur_5, Tweede Kamer der Staten-Generaal
2012). Moreover, at that time no explicit recognition of a particular
direction within AVs has established: The general view was that vehicle
automation could be used in various ways, from public transport to
private vehicles. By such a framing, AVs supporters gave little room for
political contestation. This framing resulted in a general impetus for
AVs, which hindered the structuration of critical voices towards the
development of automated driving. Even though we found that some
interviewees were skeptical about their actual contribution to societal
challenges and their technical feasibility, the political climate made
almost impossible the formation of alternatives to automated driving
(PPO_7, PPO_8).

The legitimization of AVs in the Netherlands was developed both
within and outside the I&W ministry. Within I&W, entrepreneurs mo-
bilized arguments to convince policymakers about the adoption of AVs
in the smart mobility agenda. These arguments were developed both at
a societal and economic level. Outside I&W, the ministry required to
legitimize the adoption of AVs as a central feature of this agenda. In this
respect, communication to the parliament and to the public ‘sold’ ve-
hicle automation as a potential solution for problems of the Dutch
mobility system. Thus, I&W mobilized facts and expectations to gain
parliamentary and public support. For example, automated driving was
presented as an innovation that could reduce human-related accidents,
which accounted for 90% of the total vehicle accidents in the
Netherlands (IandW 2014). AVs were also sold as solutions to improve
traffic conditions with minimal environmental impact, enabling mobi-
lity access to underserved groups (e.g. older people), and giving public
transit more space (Taskforce Dutch Roads 2016). These arguments
resonate with interviewees' views. These interviewees suggested that
automation would also reduce greenhouse emissions (PPO_5,
IandW 2015a). Along with these promises was their significant eco-
nomic impact: Knowledge of AVs could lift them to the status of ‘export
product’ for the Dutch economy (PPO_5, de Mooij 2013; Smart Mobility
Embassy 2018).

At this stage, entrepreneurs were the key actors in decision-making,
ultimately defining the directions of policy change. They provided di-
rect input for developing AVs. As part of the BGOW program, a steering
group was established with entrepreneurs from industry, government,
business, and knowledge institutes helping “to define a strategic course
of action” (de Mooij 2013, 3). Policymakers were receptive to what
entrepreneurs had to say about AVs development, on account of their
technical expertise and knowledge (PPO_5, PPO_6).

This approach involving private parties in decision-making ran
parallel with setting up institutions that gave private parties a voice in

choosing what direction to follow. By early 2013, the Dutch Automated
Vehicle Initiative (DAVI) was launched to foster automated driving
developments in the Netherlands (Hoogendoorn et al., 2013). It became
the organization responsible for researching and demonstrating auto-
mated driving, focusing on human factors and safety (Connekt 2016).
The DITCM facility gained momentum, aiming to garner more public
and private support for accelerating automated vehicle implementation
(AutomotiveNL 2018). The Innovation Central (‘Innovatie Centrale’)
was established to bring actors together for developing innovations,
including automated driving (Innovatiecentrale 2016). The triple-helix
collaboration network Connekt enabled governments, consultancy
firms, universities, and industry to propose solutions for automated
driving. Finally, the organization Connecting Mobility was established
to execute and monitor the smart mobility transition under the terms
established in BGOW (Connecting Mobility 2016a;
Rijkswaterstaat 2014).

These institutions were ‘spaces’ where policy entrepreneurs and
policymakers could work together on vehicle automation. Their main
function was diffusion and adoption, rather than just technological
development. For this reason, their activities focused on issues such as
future legislation, human behavior, business partnerships, standardi-
zation and so forth. This focus enabled them to envisage AVs vehicles’
potential contribution to the sharing economy or their impact on traffic
and infrastructure management (entrepreneur_6). Other topics dis-
cussed included AVs integration in existing technologies such as mobile
devices (entrepreneur_7) and establishing communication protocols
(entrepreneur_1). At that time, an autonomous Dutch organization for
mobility research (KiM) was working on potential scenarios to in-
troduce AVs in society (Tillema et al., 2015). This allowed en-
trepreneurs to envision automobile design and its role in society,
linking it to the I&W ministry's future policy actions.

The enthusiasm for self-driving vehicles reached policy circles and
parliament. In June 2014, the I&W minister presented parliament with
a letter suggesting that AVs developments would impact the mobility
system in the following two decades and that her aim was to position
the Netherlands as a frontrunner in this field (IandW 2014). To this end,
the minister announced large-scale testing for automated vehicles’ po-
tential contribution to traffic, safety, and livability (IandW 2014). As a
follow-up, the minister announced the first changes required in legis-
lation by January 2015 (IandW 2015c). Factors beyond legislation were
also considered, particularly by establishing in April 2015 a Knowledge
Agenda (‘Kennisagenda’). In this agenda, societal stakeholders identified
knowledge areas for focus to enable automated driving. As a result, five
research domains (legal, technical, impact, human factors, and de-
ployment) became core areas of policy implementation. By December
2015, vehicle automation was officially incorporated in the BGOW
program (IandW 2015e).

We consider the I&W ministry's communications to parliament in
2014 and 2015, as well as the announcement of the Knowledge Agenda,
as the start of the implementation phase. The decision-making phase
had led to incorporating AVs in the BGOW agenda, defining themes for
implementation, and determining an approach later framed as ‘learning-
by-doing’ (large-scale testing) (IandW 2016b). During this phase, en-
trepreneurs ‘shaped’ directions by providing input for policy actions
(participating in steering groups, experiments, and workshops). These
directions, as we show in the following subsection, had a profound
impact on the Dutch authorities’ approach to AVs.

5.3. Policy implementation (2015–2018): experiments & deliberation
spaces for AVs

Early 2015, soon after the minister announced an action agenda for
experimentation in the Netherlands, the AVs initiative's implementation
phase got off to a flying start. In less than a year, AVs transformed from
an experimental technology lacking public support, to a flagship project
on the smart mobility agenda. Autonomous driving had become a top
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priority for the ministry. For this reason, most of the transport autho-
rities were involved in this initiative, including the road agency
(Rijkswaterstaat), the Dutch Vehicle Authority (RDW), the Dutch
Institute for Transport Policy (KiM), and several directorates of the I&W
ministry, as well as regional and local transport authorities, such as in
the city of Amsterdam. We see two major trends in the implementation
phase. Initially, there was a strong focus on experiments and tests to
show the feasibility and potential applications of vehicle automation.
Then spaces were created for deliberation between policymakers and
entrepreneurs to plan national and international actions for vehicle
automation. These trends were supported by the I&W minister's poli-
tical (sometimes referred to as ‘personal’) commitment to automated
driving.

There were two different types of experiments. Some required
amendments to existing legislation due to legal limitations
(ANWB 2015, 5). Accordingly, the ministry proposed legal exemptions
for market parties to experiment, on request to I&W (‘testaanvragen’). By
January 2015, at least five AVs deployment projects had been requested
(2015c): two on vehicle automation for trucks, or platooning2 (Scania &
TLN; DAF, TLN & the Rotterdam port operator); two for public transit
(Wageningen University, TNO, TU Delft & Gelderland province; and TU
Delft); and one for private vehicles (DAVI). Similar projects followed,
such as in Lelystad in October 2015 for adaptive cruise control
(Prins et al., 2015). Exemption rules for testing automated driving on
public roads came into force in July 2015 (IandW 2015b). The other
types of experiments were projects to enable innovations for AVs, but
not directly related to automation, including Praktrijkproef Amsterdam
and Talking Traffic, facilitating real-time travel information in cars
(Talking Traffic 2019).

These experiments resonated with the I&W ministry's two strategic
focus areas. First, a learning-by-doing, ‘hands-on’ approach to over-
coming the uncertainties related to implementing new technologies
(IandW 2016b). It included executing and facilitating projects for their
outcomes in terms of methods, results, and impacts (City of Amsterdam
2016, 22). This approach and experiments were also needed due to the
rapid developments in the field of automotive innovation (en-
trepreneur_8). Secondly, the ministry was keen to facilitate experi-
ments, using public infrastructure as an asset to encourage international
players to test smart mobility innovations in the Netherlands.

The entrepreneurs hoped that these experiments would open up
new markets to accelerate vehicle automation (entrepreneur_1).
Experiments in platooning aimed to show industrial and business actors
the feasibility of this technology and its application in the short term for
the logistics sector (Janssen et al., 2015). A relevant aspect for fostering
these experiments was the acknowledgement of policymakers and en-
trepreneurs that the major barriers for AVs deployment were not
technical, but operational. The Dutch Organization for Applied Scien-
tific Research (TNO) suggested that the main challenge with platooning
was getting this innovation adopted in the field of logistics, rather than
its technological development (IandW 2015a, 40). Similarly, an inter-
viewee indicated that the problems for the adoption of innovations
were not technical, as drivers nowadays barely use car applications at
their disposal (e.g. cruise control) (entrepreneur_9). Other interviewees
shared this view, stating that several AVs technologies have been tested
and applied in other domains and that their adoption in the mobility
system was the main focus of public intervention (entrepreneur_3).
Entrepreneurs benefited from these experiments by presenting proofs-
of-concept and business models for potential commercial partnerships
in automation to industrial players. Without experiments, such colla-
boration would have been impossible (entrepreneur_1). Other policy
entrepreneurs had less defined expectations of participating in this
stage. They engaged in implementation activities to develop or adapt

their business strategies based on policymakers’ expectations and
needs. Aiming to adapt their technologies based on AVs developments,
they wanted to learn about the impact of sharing in-car data on traffic
management and travel information (entrepreneur_6, entrepreneur_7).

Alongside these experiments, other activities fostered knowledge
development in limiting automated driving. DITCM played a major
role, taking as a starting point the five domains of the Knowledge
Agenda, then organized roundtables for industrial partners and re-
searchers to provide “answers for the steps to be taken” in the auto-
motive field. They were set up to exchange information and enable
discussion among experts in each domain; in general, these experts
were industrial and business representatives, public officials, and pol-
icymakers. The roundtables provided input for future policy, as their
agreements and recommendations were linked to future government
actions, e.g. for standardization (DITCM 2016). Moreover, they ex-
amined advancements in legislation and the standardization of auto-
mated driving (entrepreneur_4).

The acquired knowledge from the experiments, together with the
roundtables, contributed to policy developments in automated driving.
In this way, entrepreneurs were able to shape indirectly the course of
policy actions for AVs deployment. DITCM decisions linked national
decision-making processes at the EU level, to position ‘Dutch profiles’
ahead of other alternatives for AVs (PPO_6; DITCM 2015; Holland
2016). These profiles aimed to “influence the [set of] international
standards that will eventually be adopted for cooperative driving”
(DITCM 2015, 7). Similarly, the European ‘Truck Platooning Challenge’
(IandW, 2015a) was to demonstrate the feasibility of vehicle automa-
tion in different countries, to harmonize policies and technical issues.
The road agency (RWS) and Dutch Vehicle Authority (RDW) were
leading actors in this challenge, establishing the guidelines and tech-
nical parameters (IandW 2015a). The input for this project, never-
theless, came from experiments and decision-making arenas with in-
dustrial and business partners.

Yet at this stage, the acknowledgement of AVs’ contribution to so-
cietal challenges seemed to be fading. At the time of the interviews,
most entrepreneurs argued that AVs could solve mobility challenges, by
enabling Mobility-as-a-service schemes or car-sharing (entrepreneur_1)
and reduce maintenance costs for public mobility services. However,
we identified that entrepreneurs are more interested in societal chal-
lenges as a legitimizer to support AVs under the smart mobility agenda.
One interviewee said that achieving societal goals is beyond their
scope, and left that to policymakers (entrepreneur_4). This view is in
sharp contrast with the original aim to incorporate automated vehicles
in the BGOW agenda, making AVs the main rationale for public inter-
vention. Interviews also signaled the ‘inherent’ societal benefits of au-
tonomous driving, such as being safer or cleaner than human-driven
cars. In most policy documents, we find limited progress in the argu-
ments supporting AVs development. Their contribution to reducing
CO2 emissions and human-related accidents feature repeatedly,
without new insights or lines of argument (IandW 2015e; 2017;
RLI 2016).

5.4. Recent developments (2017–2019): fading focus on automated driving

The implementation of autonomous driving seemed to gain ‘mo-
mentum’ in 2017, going by the intensification of events and experi-
ments throughout the Netherlands. However, this momentum began to
fade for various reasons. The political stream that had helped to support
smart mobility in 2010, changed significantly. The general elections
held in October 2017 led to the formation of a new cabinet (Rutte III). It
restructured I&W and appointed a new minister. This change re-
presented an important shift as the institutional landscape drifted and
new priorities were established. One year after the elections, the new
minister redefined the priorities for smart mobility in the Netherlands.
She announced a shift from experimentation and trials to the integra-
tion of existing smart mobility technologies in practice (IandW 2018).

2 Refers to “a group of lorries travelling safely and automatically in convoy, a
short distance apart” in communication with each other (I&W 2015d).
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This ended the interest in experimentation characterizing the im-
plementation phase. Recent I&W ministry reports confirm the limited
focus on AVs; in contrast, the priority is multimodal, greener, and fairer
transport modes (IandW 2019a).

The BGOW agenda came to an end, and despite some changes
proposed for 2016, there has been no updated version by 2019. The
program Connecting Mobility, responsible for executing the BGOW
agenda until 2023 (IandW 2016c), stopped in 2018. That year, DITCM's
program, which was running from 2015 to 2019, also stopped. By 2019,
there is no flagship project in platooning, and smart mobility innova-
tions are no longer monitored (Connecting Mobility 2016b). Some
websites are out-of-date or not even available anymore. Experiments
such as the self-driving bus in Ede-Wageningen stopped due to technical
and operational challenges, safety concerns, and low transit speeds (van
Dinther 2019; NOS 2019; van Olst 2019). AVs remain on the I&W
ministry's policy agenda, albeit not with the same momentum as before.
Current policy actions are focusing on the legal operational frameworks
to allow the short-term introduction of automated driving on open
roads (Duursma 2019; IandW 2019b; Schenk 2019).

6. Discussion

The main goal of this research was to understand the role of policy
entrepreneurs in defining the direction of the automated driving in-
itiative in the Netherlands, which was part of a smart mobility agenda.
Our guiding questions were: what role did policy entrepreneurs play in
the adoption of AVs in the Dutch smart mobility agenda, how did policy
entrepreneurs facilitate their adoption, and what returns did they get
from it? By mapping out how policy entrepreneurs shaped the policy in
three policy stages, we identified that they played a central role in
gearing the smart mobility agenda towards automated driving, they
facilitated their adoption by the use of policy strategies, and they pri-
marily benefitted from access to knowledge and support that otherwise
they would not have been able to get. In this section, we discuss what
we can learn from our empirical analysis.

We found that throughout the first stages of the policy process,
policy entrepreneurs played a central role in the adoption of AVs in the
smart mobility agenda. This was possible by framing automated driving
as potentially transformative. However, it was also because self-inter-
ests of entrepreneurs were aligned with expectations of policymakers,
and had a shared belief about the transformative contribution of vehicle
automation society. Thus, even though there is no doubt that en-
trepreneurs were the actors primarily championing this innovation, the
presence of shared interests and beliefs between them and policy-ma-
kers played a key role to explain the uptake of AVs on the agenda.

Entrepreneurs facilitated the adoption of AVs in the smart mobility
agenda by demonstrating to policymakers that automated driving was a
technically feasible innovation in the short term. Drawing, among
others, from similar developments abroad (e.g., in the U.S.), and using
persuasive narratives (including the history of the Netherlands ‘lagging
behind’ in an important emerging technological field), these en-
trepreneurs captured the attention of policymakers. Moreover, these
strategies were successful, we believe, as entrepreneurs and public of-
ficials shared a strong motivation to sponsor automotive developments
in the Netherlands. AVs were presented in a sort of ‘competition’ that
the country could potentially win against other countries. However, this
required to accelerate decision-making on automated driving, which
policymakers agreed upon.

Strategies used by entrepreneurs were appropriately timed
throughout the policy process. We observed how entrepreneurs nar-
rowed down multiple alternatives during the first years. In a brief
period (2010–2014), entrepreneurs increasingly pushed autonomous
driving as an item to be considered in the smart mobility agenda (one
innovation among many other smart mobility innovations). During the
agenda-setting phase (2012), they were able to exploit opportunities
that emerged from developments in the problem (e.g. orientation

towards societal challenges and congestion) and politics (e.g. new na-
tional cabinet) streams. Entrepreneurs pushed forward a set of solu-
tions, all technologically driven, that could solve the issues that the
I&W ministry was facing. Soon after these entrepreneurs put AVs on the
agenda, they demanded more concrete measures in policy circles to
accelerate their development. In just a matter of months, the I&W
minister took the AVs development as a priority, resulting in an in-
creasing political and institutional support.

This moment represents an inflection point, as the prioritization of
AVs by I&W sent a strong signal about the relevance of AVs in the future
of the smart mobility agenda. This generated strong expectations of the
role of AVs in the upcoming years for I&W. Moreover, it also resulted in
the development of decision-making mechanisms in which en-
trepreneurs had a ‘voice’: They represented interested parties (e.g.
electronic equipment or software companies) in vehicle automation.
This resulted in entrepreneurs having access to arenas in which they
could influence the content of the policy (e.g. technical standards).
Decisions that were taken in these arenas still have an impact to date, as
the knowledge produced in the AVs initiative has been pushed forward
by the Dutch government at a European level.

What went wrong with the direction set by entrepreneurs? We be-
lieve that the orientation given by these entrepreneurs showed several
limitations. First, we found that entrepreneurs were able to direct the
smart mobility agenda towards AVs without any concrete commitments
about their implementation and policy outputs. This lack of concrete
commitments led to the lack of outputs that could legitimize the long-
term policy efforts to AVs. Second, the societal direction of innovation
was defined in vague terms, result in the lack of concrete measures or
milestones to be achieved. During the policy implementation phase,
AVs did not offer any concrete societal benefit. Third, no allocation of
who was responsible for guaranteeing the achievement of the societal
benefits of AVs was allocated. For these reasons, the AVs initiative and
the smart mobility agenda turned out particularly oriented towards
economic and business interests, with minimal attention to societal
demands.

This case study suggests that without specific routes (e.g. in terms of
technologies used societal applications), the policy can be easily cap-
tured by interests and result in disappointing outcomes such as in our
case study. For this reason, a more active role of public authorities is
required to define, together with societal actors, how a particular
technology can contribute to the societal challenges that it intends to
address. It is striking how this initiative, even though it has a societal-
demand orientation, barely engaged with users to define its directions.
In this way, public officials relied mostly on people with access to de-
cision-making arenas to define them (the policy entrepreneurs). More
attention should be given to how societal actors can participate more
actively in the decision-making arenas of innovation policy (cf.
Grillitsch et al., 2019). Additionally, these new actors may need to
follow an ‘entrepreneurial’ approach, namely not only raising their
voice about their views on a certain problem but also come up with
solutions for those problems. The presence of a solution, in the form of
AVs, we believe, was a key factor for entrepreneurs accessing the smart
mobility agenda.

We should acknowledge, moreover, that this research mostly fo-
cused on the entrepreneurs that had access to policy arenas. We were
not able to identify, through snowball sampling, other actors who could
have had a more critical stand on AVs development. Public officials did
not refer us to any of them, suggesting that the arenas were limited to
only to actors with affinities on AVs development. More attention
should be given to how critical voices could be granted access to de-
cision-making venues. Otherwise, similar transformative innovation
policies may be facing a similar risk, namely the lack of diverse voices
that may nurture the development of the policy.

Finally, we observed how, even though a narrative of the societal
benefits was kept in place during the nine years of policy that we stu-
died, public authorities did not develop any capabilities to guarantee
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that innovations such as AVs can deliver their expected societal value.
Capturing societal value is needed for the current generation of societal-
challenge oriented innovation policies (Uyarra et al., 2019). This re-
search shows that policy requires new modes to assess that: (1) the
innovation process unfolds in the direction that was set in the early
stages of the policy, and (2) outputs of the innovation process can be
linked to societal benefits, and (3) the different elements of the policy
design (e.g. policy instruments or implementing agencies) are in ac-
cordance with the expected goals of transformative innovation.

7. Conclusions

In this paper, we looked into the automated driving initiative in the
Netherlands to study how policy entrepreneurs influence its direction.
Using the Multiple Streams (MS) as our theoretical lens, we followed
these actors over a nine-year period and studied how they influenced
the smart mobility innovation agenda. Our research revealed that
policy entrepreneurs played a central agenda-setting role by largely
shaping the directions on how it unfolded.

Apart from the empirical analysis discussed in the previous section,
we would also like to highlight the role of MS in understanding in-
novation policies with transformative aims. The case study mirrors the
conditions of ambiguity identified by Kingdon (1984). Making choices
in the context of societal-challenge oriented innovation policies is dif-
ficult and uncertain, resulting in a decision-making process largely in-
fluenced by actors that have access to decision-making arenas. Other
frameworks and theories should be mobilized to explain transformative
innovation policies under similar conditions. MS, moreover, shows that
addressing societal challenges requires coupling exercises, in which
solutions and problems come together. The case study shows that this
coupling depends on the political environment, implying that the
transformative solutions adopted in policymaking will depend on the
ideologies and beliefs in charge of making decisions. Moreover, ap-
plying MS to our case study shows how the policymaking making
process is composed of various windows of opportunity that actors can
exploit to direct innovation policies towards their desired directions.
This makes us believe that there is more to be said about transformative
innovation policies if we look at them through the lenses of the pol-
icymaking process.

Our research also faced unexpected events. The automated driving
environment saw a rapid shift between 2017 and 2018, as govern-
mental priorities changed. This resulted in reduced access to inter-
viewees particularly after the summer of 2018.

We identify two major avenues for future research. First, it is im-
portant to further study the mechanisms that can guarantee the align-
ment between societal goals and innovations beyond the agenda-setting
phase. For instance, stronger attention should be given to assessments
and evaluation of the contribution of technologies to transformative
change goals. Second, we also believe that comparative studies should
be carried out to systematize different contexts in which policy en-
trepreneurs may operate and their influence therein. We require to
better understand how, considering that entrepreneurs are present in
most policymaking contexts, policymakers may incorporate other so-
cietal actors with limited access to policy venues and capacity to in-
fluence policymaking.
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