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Executive Summary

The Traffic Innovation Centre (TIC, Dutch: Innovatiecentrale) has been established in order to stimulate
a transition towards connected and cooperative driving by facilitating experiments and other activities,
and in doing so stimulating Dutch industry Innovatiecentrale (2015a). The TIC has two facilities for
this, two ‘Innovation Desks’ (or: desks), and an ‘Innovation Lab’ (or: lab). The desks are aimed at
facilitating large-scale C-ITS experiments in a real life setting (meaning on actual roads, and in an actual
road network), while the aim for the lab is to facilitate events (for government, industry and knowledge
institutes), to further the development of ideas and issues, and to support and stimulate the realisation
of projects. This research focuses on the learning processes that are brought about by the activities and
initiatives of the TIC, and how they can contribute to such a transition. This serves two purposes: on the
one hand to be able to improve these learning processes and their contribution, and on the other hand to
see how transition theories could be improved based on the insights from this study.

Cooperative Intelligent Transport Systems
Cooperative Intelligent Transport Systems (C-ITS) is a term used to refer to systems that enable con-
nected and/or cooperative driving, which means that there is communication among and between ve-
hicles, the internet, infrastructure, and the back offices of traffic control centres and service providers
(Wilmink, Malone, Soekroella, & Schuurman, 2014). This communication involves cooperation and ne-
gotiation, meaning that such systems can function more intelligently than standalone systems. C-ITS can
contribute to different issues: enhancing traffic flow, improving road safety, lowering fuel consumption
and emissions, and reducing road user irritations.

Transition theories
Transitions (such as that towards C-ITS) involve both social and technological aspects (therefore also
called socio-technical transitions), are very complex (changing many different aspects of society), in-
volve many different actors, and have a very long timespan (often several decades) (Markard, Raven, &
Truffer, 2012). The toolkit for the research consists of two transition theories in which experimenting is a
central aspect because of their learning-by-doing approach to transitions, namely: Strategic Niche Man-
agement (SNM), and Transition Management (TM). These transition theories were selected, because of
their prescriptive nature and the importance they attach to experiments, which matches the TIC’s aim to
experiment with C-ITS. The insights from two transition theories are used as toolkit to investigate how
the learning processes in the TIC can contribute to a transition towards C-ITS, as stated in the research
question:

What is the potential contribution of the learning processes in the Traffic Innovation
Centre to a transition towards C-ITS, judged according to important aspects of learning
processes in SNM and TM?

Important aspects of learning processes in SNM and TM
To help answering this question, subquestions were formulated based on the insights from SNM and
TM concerning learning processes. Therefore, these insights were combined into five categories: the
activities, stakeholders, content of learning processes, knowledge sharing and follow-up activities, and
transition strategies.

Concerning the activities, experimenting is considered important because this learning-by-doing helps
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the alignment between the different elements around an innovation. Learning should be the main goal
of such experiments and they should have a phased approach. Experiments can have the function of
deepening, broadening, or upscaling. SNM advocates a bottom-up approach in the set-up of experiments,
while TM is very much top-down, based on a central vision.

The content of the learning processes is concerns what is being learned. In both SNM and TM, learning
about the desirability of specific innovations, learning onmultiple dimensions, and second-order learning
(about underlying assumptions and problem perception) are considered important. In TM, it is also of
importance to learn about the transition paths towards the vision (exploring how this envisioned future
can be achieved).

Regarding those involved in learning processes, both SNMandTMunderline the importance of involving
a broad range of actors. SNM also emphasises active user involvement. According to SNM, there should
be a balance between niche and regime actors, while TM focuses more on niche actors.

Knowledge sharing and follow-up activities are also considered important in SNM and TM. In SNM,
aggregation of lessons, through the circulation of knowledge and actors should lead to sequences of
projects and the emergence of a field. In TM, the developed transition vision, images, and paths are
adjusted (or reinforced) according to the outcomes of experiments, and initiating new experiments based
on them.

SNM discusses several dilemmas in transition strategies, concerning: the variety of innovations, their
origin (branching of from the regime or radically different), niche-empowerment (conforming or building
a new regime), and upscaling (institutional embedding: in leaps or through bricolage). SNM does not
favour one particular strategy. TM, however, prescribes a strategy focused on frontrunners, building up
a new regime, and upscaling more in leaps than through bricolage.

These categories based on the insights from SNM and TM, are complemented by the category of unique-
ness of the TIC (relevant to assess its potential contribution): could the TIC’s activities have been carried
out by other actors, or without the TIC’s facilities?

Methodology
The activities and initiatives of the TIC were the cased that have been studied to provide insight into
these aspects of the learning processes in the TIC. Data was gathered during an internship at the TIC,
from January until September, using interviews, observations, participation, personal communication,
and documents.

Results and conclusion
It was found that there are not very many activities taking place in the TIC, and many of them are not
actual experiments. Because of this, not much learning-by-doing takes place. A broad array of actors
has been involved in the TIC, however, they were often not involved simultaneously. Most of them
were niche actors (often active in other regimes), and change-inclined regime actors. RTCs and OTEs
have been involved as users, road users were not (apart from the attendees being road users themselves,
though not involved as such). It depends on the innovation in question who can be considered the user,
and thus whether this is a problem. The content of the learning processes in the TICwas somewhat broad,
though often concentrated on a single dimension – mostly the technological, user context, and social and
environmental effects dimensions. The TIC could contribute much to learning about future collabora-
tion between government and industry (the policy dimension), but this is currently not very substantial
because of the TIC’s focus on its own role. Learning about the desirability of C-ITS and second-order
learning hardly took place. Not many lessons were captured and those written down were not shared,
however, circulation of actors does take place. This did not lead to real adjustment or strengthening of
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the transition vision, images and paths. Some sessions had follow-up activities, although they were not
actively based on the transition paths. These follow-up activities were not entire projects; sequences of
experiments as advocated in SNM did not take place. The prevailing transition strategy is characterised
by a niche-accumulation approach, which enables the potential contribution of many sectors and actors
– some of which are active in other regimes. The bricolage strategy leads to slow progress, although
there is consensus that this is the only option, because of the criticality of traffic management. The fit-
and-conform strategy poses a problem, since the TIC and firms are too much focused on current traffic
management processes, which can hinder progress. This problem is worsened by the TIC’s second aim of
improving current traffic management, which strengthens the current regime. The TIC’s facilities are not
unique. However, the lab is mentioned to give sessions more status, because of the dedicated facilities
and staff. Moreover, activities like the desk sessions would be too disturbing in normal TCCs, although
successful experiments have taken place at other locations. In terms of its organisational role, the desks
give RWS an accessibility that is not found elsewhere. The lab’s organisational role is not unique: simi-
lar sessions could be, and have been organised by other actors such as CM. Taking all the considerations
above into account, it can be concluded that the potential contribution of the current approach of the TIC
and the learning processes it brings about, is limited.

Recommendations
To improve the learning processes in the TIC and thereby increase the TIC’s potential contribution to a
transition towards C-ITS. Several recommendations are done. It is recommended that the TIC focuses
less on the current traffic management systems and processes, for which the active use of the transition
paths can help. The TIC can play an important role in increasing the willingness to change in road oper-
ators. Furthermore, learning processes could be improved by carrying out more experiments, especially
experiments set up by the TIC itself (though also involving the parent organisations). Learning processes
in the lab could benefit by more explicit linking to actual experiments. It is also recommended that the
involvement of different actors (which constitute an already very broad range) is more often simulta-
neous. User involvement can also be enhanced, by a more active involvement of RTCs and OTEs, and
the involvement of road users when relevant as users of the innovation in question. Lastly, learning
processes could be improved by giving sessions more explicit learning goals – exploring the transition
paths, learning about the desirability of innovations, learning on multiple dimensions and second-order
learning – and by a better recording of lessons, and by more active sharing of them – not only through
circulation of actors). Specifically, lessons concerning transition vision, images and paths should be
shared with CM, so that these can be adjusted or reinforced accordingly.
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1Introduction

The Traffic Innovation Centre (TIC, Dutch: Innovatiecentrale) has been established in order to stimulate
a transition towards connected and cooperative driving by facilitating experiments and other activities,
and in doing so stimulating Dutch industry Innovatiecentrale (2015a). The TIC has two facilities for this,
two ‘Innovation Desks’, and an ‘Innovation Lab’ (elaborated upon in chapter 2). This research focuses
on the learning processes that are brought about by the activities and initiatives of the TIC, and how they
can contribute to such a transition.

Connected and cooperative driving, referred to as C-ITS (Cooperative Intelligent Transport Systems), are
innovations that allow vehicles to connect to the internet, and communicate with each other, infrastruc-
ture, traffic control centres (TCCs), or service providers (5 novembergroep, 2013). C-ITS can improve
road safety and traffic flow, and to reduce emissions (5 novembergroep, 2013; European Union, 2010;
Wilmink et al., 2014). For example, eCall, which provides emergency services the precise location of
an accident, is estimated to reduce the number of road fatalities by 2-15% (iMobility, 2015). Wilmink
et al. (2014) mention the effects measured in several projects. The ecomove project (aimed at emis-
sions reduction) showed a possible improvement of 4-25% for driver assisting applications and 4-5%
for traffic light applications, and platooning projects (cooperative convoy driving) show a reduction in
fuel consumption of up to 15% and the possible prevention of 50% of highway-related accidents. Fur-
thermore, the Drive C2X (testing several cooperative applications) showed reductions in delays of up
to 9%, in CO2 emissions and fuel consumption of up to 2.5%, and in injuries/deaths of up to 16%; the
Cobra project (also testing several cooperative applications), showed reductions of up to 8.8%, 9.1%,
and 9.8%, respectively.

This is important, since traffic accidents, emissions, and traffic congestion are major problems in our
current way of organising road traffic (Wilmink et al., 2014). For example, 1.2 million lives are lost
every year in road traffic accidents (Wilmink et al., 2014). Furthermore, according to the knowledge
institute for mobility policy in the Netherlands, road traffic is responsible for 90% of the environmental
burden caused by the traffic and transport sector, through the emissions of CO2, NOx, PM10 (particulate
matter), and volatile organic compounds (Kennisinstituut voor Mobiliteitsbeleid, 2015). In a report by
Inrix (2015), it is concluded that traffic congestion cost the economies of the US, UK, Germany and
France more than two hundred billion dollar in 2013. A report by Roland Berger Strategy Consultants
mentions that paralysed traffic flows in the thirty biggest megacities add up to an annual cost of more
than 266 billion US dollar (Rossbach, Winterhoff, Reinhold, Boekels, & Remané, 2013). According to
Mitchell, Borroni-Bird, and Burns (2010) these problems are amplified in cities.

As mentioned before, C-ITS could improve this situation. However, a transition towards C-ITS is not
easily accomplished, because of the complex nature of such transitions. Markard et al. (2012, p. 956)
define a socio-technical transition as “a set of processes that lead to a fundamental shift in socio-technical
systems” and “involve far-reaching changes along different dimensions: technological, material, organ-
izational, institutional, political, economic, and socio-cultural.” They add that socio-technical transitions
“involve a broad range of actors and typically unfold over considerable time-spans (e.g. 50 years and
more).” A socio-technical system in this case is a system that fulfils a certain a societal function, and
consists of (networks of) actors, institutions, artefacts and knowledge. Transition theories are theor-
ies about how such shifts in socio-technical systems take place. Markard et al. (2012) distinguish four

1



Chapter 1. Introduction

transition theories: Strategic Niche Management (SNM), Transition Management (TM), the Multi-Level
Perspective (MLP), and Technological Innovation Systems (TIS). SNM and TM focus on agency and
how transitions can be deliberately influenced, while the MLP and TIS focus more on transition dynam-
ics in processes of radical and structural change: they consider SNM and TM more prescriptive, while
MLP and TIS are more descriptive (Rauschmayer, Bauler, & Schäpke, 2015).

This study concentrates on SNM and TM, since these transition theories are very compatible with the
TIC’s aim to stimulate a transition towards C-ITS by facilitating experiments and other activities. The
prescriptive nature of SNM and TM provides more tools to influence transitions, and a central aspect
in both theories is their learning-by-doing approach: using experiments to learn about aligning different
technical and social aspects of an innovation in order to accomplish a transition (e.g. Frank W Geels &
Schot, 2010; Rotmans & Loorbach, 2010). Moreover, the TIC has an indirect background in TM, since
CM (one of its parent organisations) is the follow-up programme on an initiative implicitly based on TM,
namely the 5-november-group, a transition arena concerned with a transition towards C-ITS. To apply a
more precise scope, this study focuses on learning processes in the TIC, since learning is a key aspect of
SNM as well as TM (e.g. Loorbach, 2010; Schot & Geels, 2008). Thus, SNM and TM are the theoretical
toolkit used to analyse the learning processes in the TIC.

In short, traffic congestion, road safety, fuel consumption and emissions are major issues in current
traffic management. The TIC has been established to stimulate a transition towards C-ITS, since these
innovations could improve this situation. Combining this with the importance of learning in SNM and
TM, this leads to the following research question:

What is the potential contribution of the learning processes in the Traffic Innovation
Centre to a transition towards C-ITS, judged according to important aspects of learning
processes in SNM and TM?

The study carried out on the basis of this research question serves two purposes: on the one hand to be
able to improve these learning processes and their contribution, and on the other hand to see how trans-
ition theories could be improved based on the insights from this study. An important remark regarding
the research question is that it concerns the potential contribution of the TIC, not its actual contribu-
tion. This is because socio-technical transitions take place over a long time span (several decades), and
developments in the direction of C-ITS are relatively new. Furthermore, the TIC has been established
relatively recently (officially opening at the 25th of March 2015). In order to investigate the TIC’s po-
tential contribution, it is relevant to have insight in its uniqueness: could the TIC’s activities have been
carried out by other actors, or in a different place (without the TIC’s facilities)? Therefore, one of the
subquestions of this study is:

To which degree can the TIC be considered unique in the activities it undertakes and the
learning processes that are brought about by them?

Five more subquestions have been posed. These subquestions are based on a literature study performed
in the context of this project, and are discussed in chapter 5. The following section explains the research
design and thereby provides more information about this literature study.

1.1 Research design
The research project has been carried out in the context of a graduate internship at the TIC, facilitated by
Rijkswaterstaat (RWS, one of the parent organisations of the TIC). RWS is part of the ministry of Infra-
structure and Environment (I&M) and is the organisation that is responsible for the design, construction,
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Chapter 1. Introduction

management and maintenance of the main infrastructure facilities in the Netherlands, including the main
road network, the main waterway network, and the main water systems (Rijkswaterstaat, 2015).

As stated in the research question, the potential contribution of the TIC’s learning processes is judged
according to insights from SNM and TM. For this, a literature study has been carried out, which invest-
igated aspects of learning processes that are considered important in the two theories. The findings of
this literature study are elaborated upon in the theory section of this report (chapters 3-5). Chapter 3 is
concerned with SNM, chapter 4 deals with TM, and these insights are combined and reflected upon in
chapter 5. The five other subquestions (besides the one regarding the TIC’s uniqueness), are concerned
with specific aspects of learning processes, and are based on the combined insights from SNM and TM.
Therefore, these subquestions are posed at the end of chapter 5.

Both SNM and TM make use of the structuring framework of the MLP (which divides socio-technical
processes in three levels, namely: micro, meso and macro). As mentioned before, SNM and TM are
different transition theories and have a different focus than the MLP. However, they use its framework
as a convenient tool and language. Therefore, the MLP’s framework is explained in appendix D.

Besides the literature study – which investigated aspects of learning processes considered important in
SNM and TM literature – a study of the actual learning processes taking place in the TIC has been per-
formed. The TIC’s initiatives and activities form the cases that have been studied in order to provide
insight in the learning processes brought about by the TIC. Besides these ‘cases’ the TIC’s plans have
been used as data source. To assess the TIC’s uniqueness, a few activities or initiatives outside of the
TIC are also used as ‘cases’. However, it is important to note that this does not mean that a full-fledged
comparison will be carried out between the TIC and other initiatives (e.g. policy programmes or collab-
orations) concerned with C-ITS. That is outside of the scope of this study.

1.2 Outline
The next chapter (2) provides more information about the TIC and its context. In the theory section
(chapters 3-5), the insights concerning important learning aspects in SNM and TM are discussed: chapter
3 discusses SNM, chapter 4 deals with TM, and chapter 5 combines the insights from SNM and TM
and raises the five remaining subquestions. Chapter 6 discusses the methodology. The results section
consists of chapter 7-9. The results are divided into those concerning the Innovation Desks (chapter 7),
those concerning the Innovation Lab (chapter 8), and results concerning both (chapter 9). Chapter 10 is
the concluding chapter. It discusses strengths and limitations of the study, it summarises the main results,
answers the subquestions and the main research question, and provides policy recommendations.
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2Traffic Innovation Centre and its context

This chapter elaborates upon the TIC and its context. Section 2.1 discusses the TIC, its facilities, and the
process of, and the reasons behind its establishment, to provide insight into what the TIC is, and what
its possibilities are. Section 2.2, explains definitions of C-ITS and related innovations, the technologies
involved, and the aims they contribute to, which provides insight into what the TIC actually tries to
stimulate. Lastly, section 2.3 discusses developments around C-ITS, which provides insight into the
current situation of traffic management and the (envisioned) direction of developments.

2.1 Traffic Innovation Centre
The Traffic Innovation Centre (TIC, Dutch: Innovatiecentrale) is an institute aiming to stimulate and
facilitate a transition towards C-ITS, and to contribute to making the Netherlands the leading country
in smart mobility and in doing so boosting the Dutch economy (Innovatiecentrale, 2015a). The TIC
consists of two facilities that should enable this: two Innovation Desks (or: desks), and an Innovation
Lab (or: lab). The desks are aimed at facilitating large-scale C-ITS experiments in a real life setting
(meaning on actual roads, and in an actual road network), while the aim for the lab is to facilitate events
(for government, industry and knowledge institutes), to further the development of ideas and issues,
and to support and stimulate the realisation of projects (Innovatiecentrale, 2015a). The desks and lab
facilities are described separately in more detail in the sections 2.1.1 and 2.1.2, respectively. Appendix
A provides images of both facilities.

The ideas about how these facilities will be used, are elaborated upon in the plans which are discussed
in the results chapters (7-9). The desks and the lab are discussed separately in these chapters (7 and 8,
respectively), since they provide different possibilities, leading to different learning processes. Further-
more, there is an extra chapter (9) that discusses those aspects that concern the TIC in general and cannot
be attributed to either the desks or the lab. In the last chapter (10), the aspects of the learning processes in
the desks and the lab are combined in order to draw conclusions about the TIC in general, as a facilitating
institution.

The TIC is housed next to (and partly in) RWS’s traffic control centre (TCC), which is used for traffic
management on the highways, provincial roads, and the roads of several municipalities, in the three
Southern provinces (Limburg, Noord-Brabant, and Zeeland) of theNetherlands (Innovatiecentrale, 2015c).
The TIC and the TCC are located in the main building of the Automotive Campus in the city of Helmond.

2.1.1 Innovation Desks
The desks are two traffic management desks which are the same as those used in the TCC. They are
located in a room next to the TCC’s control room, separated by a glass wall. The desks are linked to the
operational traffic management desks of the TCC, which is unique in Europe (Innovatiecentrale, 2015a).
The desks provide third parties the opportunity to experiment with C-ITS in daily traffic on public roads.
Several options are proposed, such as the option to view the current systems, to use a web application or
to install an application on the desks, which could (in time, after some changes in the IT architecture) be
linked to the RWS systems or even to roadside systems. Support (e.g. with traffic management analyses)
from an operational traffic engineer (OTE) is optional, and the accessibility (e.g. whether rush hours or
weekends are included) and the number of desks are to be negotiated (Innovatiecentrale, 2015g). Only
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certified road traffic controllers (RTCs) may operate the desks (Rasker, Potters, Phaff, Steenbakkers,
& Hoernig, 2015). An important addition is that the operational processes in the TCC always have
priority over experiments that use the desks (Innovatiecentrale, 2015a). Some hindrance resulting from
experiments is allowed (such as a traffic congestion that takes slightly longer to clear up), as long as road
safety is never compromised (TIC staff member1, pers.).

2.1.2 Innovation Lab
The function of the lab is to facilitate a contribution to the issues in the field, and to facilitate the pre-
paration of desk sessions (Innovatiecentrale, 2015a). The lab’s facilities provide the opportunity for
collaboration, meetings, intakes, the development of projects, presentations and demonstrations, and
serious gaming (Rasker et al., 2015). It is a multi-functional room located opposite the TCC, but not
behind the RWS security. It consists of three different areas, each with a large touch-screen: a standing
area with a high table (with an integrated screen), a long desk-like table, and a large couch. This set-up
was chosen to suit different kinds of events, such as serious gaming, simulations and meetings, since the
exact use of the lab wasn’t known at the time of the development of the lab (TIC staff member1, pers.).
In a presentation about the plans for the lab (for the TIC’s executive team, the unique selling points of
the lab were identified as the proximity to the automotive industry and education (on the automotive
campus), and the connection with the desks (Verheul & Muizelaar, 2015). The presentation mentioned
the nature of the lab as positive but not unique: it is a public-private place (there is no strong association
with a particular organisation or government body), and it is a different place than where the primary
processes of firms/projects take place.

2.1.3 Establishing the TIC
Dutch national and regional governments, industry, interest groups and knowledge institutes gathered
on the November 5th 2012, in order to exchange ideas of how to improve the provision of travel inform-
ation (Connekt, 2015). Those involved were high-ranking persons within their organisations, and were
involved on a personal basis, instead of representing the entire organisation (5 novembergroep, 2013). A
year later, this so-called 5-november-group published a joint roadmap for the period of 2013-2023, which
includes a vision for the future, six ‘transition paths’, and an implementation agenda. These transition
paths are different aspects of the transition that is envisioned. The roadmap is intended to guide a mul-
tiannual cooperation in the field of travel information and traffic management, between Dutch industry
and governments (Connekt, 2015). According to the roadmap (5 novembergroep, 2013), the leading
principles behind this guidance are: 1. advantages for travellers (they receive better travel information
enabling them to travel more efficiently, both on the main and the underlying road network, and in urban
areas), 2. advantages for Dutch companies (they can develop new mobility solutions in which there is
much interest both within the Netherlands and abroad), 3. advantages for governments, national and
regional (general goals of accessibility, liveability and safety can be achieved in a better and more cost
effective way). The advantages for Dutch companies are explicated as the strengthening of the compet-
itiveness of Dutch industry in an international context. This shows the duality of the goals behind the
roadmap. On the one hand it is aimed at achieving a transition to reach certain substantive goals, on the
other hand it is used as a kind of industrial and innovation policy.

In order to follow up on the roadmap, the Dutch ministry of Infrastructure and Environment initiated
an action programme, called Connecting Mobility (CM), which is carried out by RWS (CM member1,
pers.). CM has the same goals as those in the roadmap and shows the same duality: achieving a transition
towards C-ITS, and strengthening the competitiveness of Dutch industry. It tries to do this mainly by
providing an overview of the field, stimulating new developments, and intensifying and steering cooper-
ation between government and industry (Connecting Mobility, 2015a).
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CM embraced the request by the 5-november-group to set up a testing facility for C-ITS. The province
of Noord-Brabant joined this initiative, since it also had the idea to set up a testing facility (Schrijnen,
2015b). The main reason for this was stimulating innovation in the region (TIC staff member1, pers.).
RWS moved the TCC for the South of the Netherlands from Geldrop to the automotive campus in Hel-
mond and agreed to house and facilitate this facility, making this TCC an innovative TCC. The Dutch
Integrated Test site for Cooperative Mobility (DITCM) also joined the initiative. DITCM is an open
innovation organization for government, industry and knowledge institutes, with about 30 partners, who
operate a testing facility for C-ITS, and jointly work on the (pre-competitive) development of standards
(DITCM, 2015). These four organisations (CM, RWS, the province of Noord-Brabant, and DITCM),
called ‘parent organisations’, jointly established the TIC. CM mainly supported the establishment of the
lab (because of CM’s focus on providing an overview, and steering cooperation) (Schrijnen, 2015b).
The desks are more linked to RWS (because of the connection between the desks and RWS’s traffic
management systems).

After establishing the TIC, the parent organisations continued their involvement: they form the TIC’s
steering committee, to which the TIC’s director is accountable. The actual setting up of the TIC was one
by a project team, which existed until the official opening on the 25th of March, 2015. Since then, a
smaller executive team was established to manage all affairs of the TIC. Almost all of the members of
this team had also been involved in the project team. Most of the executive team members work partly
for the TIC and partly for one of the parent organisations.

The focus of the TIC (system testing in an operational environment, and contributing to complex issues
in the field) stems from the positioning of the TIC between other organisations such as CM and DITCM.
The TIC tries not to copy events like the market consultations or provide the overview on the projects and
events concerning C-ITS that are taking place in the Netherlands, as CM does. The TIC also explicitly
distinguishes itself from DITCM: the latter focuses on technological testing, while the TIC focuses on
system testing and the effects on traffic management and traffic itself (Innovatiecentrale, 2015a).

2.2 Cooperative Intelligent Transport Systems
This section elaborates upon Cooperative Intelligent Transport Systems, in order to provide insight into
what the TIC actually aims to stimulate. Section 2.2.1 explains definitions of C-ITS and related in-
novations, and the use of the term C-ITS specifically in the context of this report. Section 2.2.2 deals
with different C-ITS technologies and the aims they contribute to. Both sections are based on a report
by TrafficQuest, a collaboration between research institute TNO, Delft University of Technology, and
RWS (Wilmink et al., 2014), unless stated otherwise, since this report provides a comprehensive over-
view, with a focus on the situation in the Netherlands.

2.2.1 Definitions
Different innovations respond to, or are a (partly) causing the before mentioned trends. Several types of
innovations, or categories, can be distinguished, for which different definitions are used. Definitions of
automated driving, connected driving, cooperative driving, and autonomous driving are explained below.

Automated driving
Automated driving means that vehicles are self-driving. They explain that vehicles can gather the neces-
sary information through the use of sensors in the vehicle (which is the case in autonomous driving), as
well as through communication (in which case it is referred to as connected and/or cooperative driving).
In appendix B, different levels of automation are shown, as drafted by SAE International (2014).
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Connected and cooperative driving
Connected driving means that vehicles are connected to the internet. This can be through an in-car sys-
tem, but also through a smartphone for example. Cooperative driving systems refers to systems that
make use of communication to exchange information. The term Cooperative Intelligent Transport Sys-
tems (C-ITS)1 has the same meaning as cooperative driving, however, in practice the term C-ITS is often
used to refer to connected and/or cooperative systems. In the remainder of this report, whenever the term
C-ITS will be used, it refers to systems that are connected and/or cooperative.

Communication between cooperative driving systems can be vehicle-to-vehicle, vehicle-to-infrastructure
(or infrastructure-to-vehicle), or infrastructure-to-infrastructure. Sometimes the terms vehicle-to-device,
or vehicle-to-internet are used. In all these cases, the order of the letters does not indicate the direction of
the information flow per se. As will be elaborated upon in the technologies section (2.2.2), cooperative
technologies need to be connected to each other and often to the internet in order to function. Therefore
connected driving is very closely linked to, and often a prerequisite for cooperative systems.

This communication involves cooperation, or negotiation between vehicles, or between vehicles and
infrastructure or a traffic control centre/back office. Such communication means that cooperative driving
systems can function more intelligently than standalone systems (in vehicles and infrastructure), and on
the basis of more up-to-date information. This allows drivers to look further ahead than they can see
out of the windscreen, and to receive tailored advice. They also state that if the kind of information
and the way it is displayed, are more adjusted to specific types of drivers, they will use the information
more adequately, making the effects of cooperative driving systems larger (see section 2.2.2 for more
information).

Cooperative driving systems can influence the behaviour of drivers on several levels: strategic, tactical,
or operational. On a strategic level this mainly affects route choices, but it could also influence the choice
of departure time, or even the mode of transport. On the tactical level, cooperative driving systems can
influence the lane choice, overtaking behaviour, or following behaviour (following the vehicle ahead). At
the operational level, elementary tasks such as accelerating/decelerating and braking can be influenced
(or through advice, or direct intervention).

Autonomous driving
Autonomous driving refers to vehicles that are self-driving based on information gathered by their own
on-board sensors such as radar, lidar (laser-based distance determination), GPS, and computer vision.
Autonomous technologies, as the name implies, do not communicate with other vehicles or roadside
infrastructure. Examples of autonomous vehicles are the American Google car, and the European Vislab
vehicle.

2.2.2 Technologies and aims
Different technologies are involved in C-ITS, and different aims for these technologies can be distin-
guished: traffic flow, safety, the environment, and road user irritations. Road user irritations include
tailgating, aggressive driving behaviour, unnecessarily driving in the left lane, driving too slowly, pro-
longed overtaking manoeuvres, hindrance of merging, exiting, or changing lanes, bypassing traffic con-
gestions using the emergency lane, limited or incorrect use of the indicator. Appendix C lists many kinds
of innovations, what they are aimed at, and the type of roads where they could be applied. Another in-
novation, not mentioned by Wilmink et al. (2014), is the use of data (e.g. about traffic flow) gathered
from connected vehicles (called Floating Car Data, FCD).

1C-ITS is a European term for such a system, in the United States, the most common term for C-ITS is ‘connected vehicles’. In
this report, this (American) use of ‘connected vehicles’ (or connected driving) will not be used, for disambiguation reasons.
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For all these different technologies to operate smoothly, it is important that the communication between
the different elements can communicate clearly. To achieve this, many efforts have been made, for ex-
ample the ITS directive by the European Union (2010). In order to allow vehicles and infrastructure
from different producers to communicate properly, standardisation organisations CEN and ETSI have
published a basic set of standards, the ‘release 1 specifications for C-ITS’. A distinction is made between
short range and long range communication. Short range communication (Dedicated Short Range Com-
munication, DSRC) is mainly used for applications which are ‘time critical’: for these applications it is
absolutely necessary that the information is delivered on time, such as safety applications and electronic
toll charging. DSRC uses a Wi-Fi type specifically for ITS (called Wi-Fi P) in order to achieve real-time
communication between fast moving vehicles and roadside systems. A specific ITS band of 5.9 GHz
(5.85-5.925 GHz) is reserved for this, in accordance with the IEEE 802.11p standard. ‘Non-time critical’
applications make use of long range communication, which often entails communicating with a server in
a back office. Long range communication makes use of mobile phone networks (General Packet Radio
Service, GPRS; UniversalMobile Telecommunications System, UMTS; and Long-TermEvolution, LTE;
corresponding with 2.5G, 3G, and 4G respectively). There are several aspects that have to be taken into
consideration: delays in communication (about one to three seconds from vehicle to roadside system and
back), the frequency of communication (service providers might not have set up their network for highly
frequently communicating applications), congestion in communication networks (when many vehicles
communicate simultaneously), and reliability (correctness and timeliness of information delivery).

2.3 Developments around C-ITS
In the roadmap developed by the 5-november-group (5 novembergroep, 2013) six transition paths have
been developed: 1. from collective influence to a smart mix of collective and individual services, 2.
a changing role of roadside systems, 3. from local/regional to national coverage by road traffic/travel
information and traffic management, 4. from business to government, to business to consumer and
business to business, 5. from ownership of data to maximum openness and availability of data, and
6. from government supervision to public-private collaboration and alliances. These transition paths
indicate developments around C-ITS envisioned by the 5-november-group. They are discussed below,
because they provide insight into the current situation in traffic management, as well as the envisioned
future situation. The following sections are all based on the roadmap (5 novembergroep, 2013).

2.3.1 Collective and individual services
The first transition path concerns a development from collective influence to a smart mix of collective and
individual services. Currently, influencing traffic flows happens in several ways. Traffic Control Centres
(TCCs) use roadside systems, such as traffic lights, Dynamic Route Information Panels (DRIPs), and
matrix signs. Information about planned road works and detours is also provided through websites (such
as www.vananaarbeter.nl: ‘from A to Better’), and mobile services (such as Twitter, and text messages).
The information that is provided through these systems, is aimed at all traffic, making traffic management
from the traffic control centres collective in its nature. These collectivemeans have less influence, and are
therefore less necessary, because of the significant growth in private information services such as those
offered for smartphones and their applications, and navigation systems. Such services are increasingly
aimed at the individual needs of road users. This situation is expected to develop in the direction of a
consistent mix of collective and individual services. This mix will be different for the main road network
and the underlying (urban) road network, and will continue to change. It will also mean a different
division of roles and responsibilities between government and industry.

9



Chapter 2. Traffic Innovation Centre and its context

2.3.2 Roadside systems
The second transition path concerns the changing role of roadside systems. The roadside systems used
to gather data and monitor traffic (such as induction loops in the road surface, and cameras), and those
to influence traffic (such as traffic lights, matrix signs, and DRIPs) are currently stand-alone systems.
The number of these systems is expected to decrease, since connected and cooperative systems could
take over some functions traditionally carried out using stand-alone systems. Roadside systems for tra-
ditional functions will therefore become simpler, more maintenance-friendly and less expensive. Coop-
erative systems also provide opportunities for new functionalities (such as platooning and shock wave
attenuation). Such functions will require reliable cooperative roadside infrastructure.

2.3.3 National coverage
The third transition path deals with developments towards collaboration between different road opera-
tors. Currently, traffic management is mainly organised on the basis of the ownership of the roads: RWS
for national roads, provinces for regional roads, and municipalities for urban roads. These organisations
monitor traffic and intervene from their own traffic centres. However, road users travel ‘from door to
door’, experiencing the road network as one cohesive whole. Therefore, the trend is that traffic man-
agement will be configured regionally, and nationally where necessary, with different road operators
collaborating and implementing network-wide strategies. An example of such a regional collaboration
is the Bereik! programme, a collaboration between RWS Zuid-Holland, the province of Zuid-Holland,
metropolitan region of Rotterdam-The Hague, the municipalities of The Hague and Rotterdam, and the
Port of Rotterdam Authority (Bereik!, 2015). Nationally, road operators coordinate traffic management
at the tactical and the operational level (by standardising processes) in the National Traffic Management
Council (Dutch: Landelijk Verkeersmanagement Beraad, LVMB). This development towards enhanced
collaboration between road operators and private parties (as discussed in section 2.3.6) has consequences
(for example for the use and organisation of TCCs), which are important to explore.

2.3.4 Business models
The fourth transition path envisioned in the roadmap is towards new business models in traffic manage-
ment: from business to government, to business to consumer and business to business. Currently, traffic
management is mainly business to government. For example, during road works, events, and incident
handling, certain traffic management tasks can be carried out by commercial parties. This happens on
behalf of the road operators, but with broad responsibilities for the these parties. Commercial organisa-
tions also play an increasingly important role in traffic management by offering services to road users.
These are mainly aimed at traffic information, travel and route advice, and driver assistance, and make
use of the internet, radio, television, navigation systems, apps etc. The revenue models of (multi-modal)
mobility services are immature, because the earning capacity of traffic information services are unclear
and uncertain. This is because there is little known about willingness of road users to pay for traffic infor-
mation services (as a part of mobility services). Due to C-ITS developments, the perspective on private
revenue models is changing. It is anticipated that business to business, and business to consumer revenue
models gain importance. Therefore, the need for structural public funding for certain traffic management
services is expected to decrease, which matches the aim of public authorities to make traffic management
more cost-effective. However, it is important to gain an understanding of balanced revenue models for
commercial organisations. Furthermore, a shift towards different business models requires a long-term
perspective to provide a dependable basis for firms’ investment strategies.

2.3.5 Openness and availability of data
The roadmap’s fifth transition path is from data ownership to openness and availability of data. The latter
is considered important as enabler for C-ITS. In the European Union, open data is currently mandatory
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for public authorities. In the Netherlands, road operators make their data available to the National Road
Traffic Database (Dutch: Nationale Databank Wegverkeersgegevens, NDW), a government agency that
is responsible for delivering traffic data to authorities and businesses. Several commercial organisations
also provide data to the NDW, although openness and availability of data requires all parties involved
to have access to as much data as possible, and thus requires all owners to make as much of that data
available as possible (if necessary under conditions or for a fee, though preferably openly). This de-
velopment also leads to discussions about the kind of data, the conditions, guarantees, and quality (in
terms of timeliness, reliability, and accuracy). On the national level, these topics are discussed in the
Regiegroep Verkeersinformatie (Control Group Traffic Information). In the governmental programme
Beter Benutten (Better Utilisation, by the ministry of Infrastructure and Environment) a quality improve-
ment of current traffic information is made, and the development of a mature and competitive market
for information services is stimulated. Furthermore, in the European ITS guideline (European Union,
2010) five out of six prioritised actions are aimed at improving the availability of data for harmonised
European travel information services for road users (with interfaces to other modalities)

2.3.6 Public-private collaboration and alliances
The sixth and final transition path is about a development from government supervision to public-private
collaboration and alliances. Currently, operational traffic management is the responsibility of the road
operators. Only limited structural interaction and coordination takes place between services and infor-
mation by governmental organisations, and by businesses. Societal preconditions for example (such as
safety information at road works, or dynamic speed limits) are only marginally taken into account by
commercial parties. Furthermore, travel information is often still fragmented, and the quality and com-
pleteness could be better. However, the interaction between public authorities, private service providers,
and road users is changing. Due to the before-mentioned developments in traffic management, it is not
self-evident anymore that (only) the government should provide the coordination in traffic management.
Different actors become more mutually dependent, which means that no single party can exercise over-
all control. Therefore, structural consultation platforms are necessary to reach agreements, for example
about standardisation.
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3Strategic Niche Management

The following three chapters (0-5) deal with the theoretical underpinnings of this research, and discuss
insights from SNM and TM. They are based on a literature study performed in the context of this re-
search project. Both transition theories make use of the structuring framework of the MLP as a tool and
language, but this literature study did not focus on the MLP as a transition theory (as explained in the
introduction). Therefore, an introduction into the MLP’s framework can be found in appendix D. This
chapter briefly explains SNM and elaborates upon the aspects of learning processes considered important
in SNM. Chapter 4 deals with TM and the aspects of learning processes considered important in TM.
The last theoretical chapter, chapter 5, combines the insights from SNM and TM, and formulates the
research’ literature-based subquestions.

3.1 Introduction into SNM
Strategic Niche Management (SNM) is a governance approach that aims to stimulate socio-technical
transitions by the creation and development of niches through experimentation (Hoogma, Kemp, Schot,
& Truffer, 2002; Kemp, Schot, & Hoogma, 1998). According to Kemp et al. (1998, p. 186) SNM is
“the creation, development and controlled phase-out of protected spaces for the development and use of
promising technologies by means of experimentation, with the aim of 1: learning about the desirability
of the new technology, and 2: enhancing the further development and the rate of application of the
new technology”. Hoogma et al. (2002) state that the productivity or usefulness of SNM is based on two
assumptions. Firstly, it is assumed that the introduction of new technologies is not a purely technological
affair, it is a process of co-construction, which includes social aspects as well. The second assumption
is that it makes sense to experiment with this co-construction of socio-technical systems: experimental
projects spur open-ended learning and contribute to societal embedding and adoption.

SNM literature distinguishes learning as one of three important niche internal processes: the articulation
of expectations and visions, network-building, and learning processes (e.g. Frank W Geels & Schot,
2010; Kemp et al., 1998; Schot & Geels, 2008). Hoogma et al. (2002) make a different distinction,
but consider the same processes important. The next sections discuss aspects of learning processes in
SNM concerning experimenting, the content of learning processes, networks of actors involved, the
distinction between local and global niche, and transition strategies, respectively. The chapter finishes
with a summary of the important aspects of learning processes in SNM.

3.2 Experimenting
SNM advocates learning-by-doing, since experimentation takes a central role (e.g. Hoogma et al., 2002;
Kemp et al., 1998; Schot & Geels, 2008). The goal of managing protected spaces is to facilitate experi-
mentation in order to develop promising technologies and their application rate to stimulate a transition.
Experimentation is the necessary to require knowledge about the complex interactions between radical
innovations and the environment in which they are used (Hoogma et al., 2002). New technologies, mar-
kets, user preferences etc. need to be co-constructed (Frank W Geels & Schot, 2010), and according to
Verbong, Geels, and Raven (2008), experimenting is the only way for the evolutionary dynamics of co-
construction to take place and thereby bridge the ‘valley of death’ between R&D and market introduction
of radical innovations. According to Verbong et al. (2008), this is possible since experimental projects
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bring together actors from both the variation environment (researchers, firms, technology developers)
and the selection environment (users, policy makers, interest groups). In the case of the TIC, an example
of this would be bringing together traffic data firms, RTCs and OTEs (as users), road operators, and
policy makers from I&M.

However, there can be tension between long-term and short-term goals in experiments (Hoogma et al.,
2002). Too challenging goals in too little time often cause disappointment. Taking enough time is em-
phasised, however, as their analysis of the case of lightweight electric vehicles inMendrisio (Switzerland)
shows: in order to attract sponsors, concrete sales targets are necessary. Government funding too can be
a mixed blessing: besides the benefits of funding, it can pressure a project to go forward too quickly. The
Mendrisio case also showed that the emphasis on early success in terms of sales and diffusion caused the
experiment to follow an easier, less innovative path. To counteract such tensions it is important to make
learning the main goal of experiments, rather than quantitative goals. Another solution, derived from the
analysis of a case study of a car-sharing initiative, is to carry out experiments in a modular way, where
the goals for each phase are not predetermined but emerge from the process.

3.3 Content of learning processes
The following section is about the content of learning processes, in other words: about what is being
learned. Three aspects are distinguished: learning about the desirability of innovations, learning on
multiple dimensions, and second-order learning. These are discussed separately in the following sections.

3.3.1 Desirability
One of the aims of experimentation in SNM, as described by Kemp et al. (1998), is to learn about the
desirability of the new technology. Hoogma et al. (2002) agree with this, stating that learning that a
certain technological development is not desirable, is part of SNM too. However, many experimental
projects and niche-innovation trajectories have technology push character (Hoogma et al., 2002; Verbong
et al., 2008). According to them, the starting point is often a predefined technology instead of a (local)
problem. This leads to the situation where a solution is seeking a problem, instead of a problem seeking
a solution.

3.3.2 Multiple dimensions
Besides starting with a predefined technology, the learning processes in many projects are very narrow:
learning is mainly focused on technological aspects, other (social) aspects are often neglected, which has
a negative influence on the actual implementation of the innovation (Hoogma et al., 2002). For example,
a specific renewable energy project failed because it ignored warnings about the lack of commercial
feasibility, and problems with fierce opposition due to the lack of attention for the social acceptance of
wind turbines and biomass (Verbong et al., 2008). To increase the chances of success, learning processes
should be broad, because technical and social aspects need to be aligned and co-constructed (Frank
W Geels & Schot, 2010; Raven, Van den Bosch, & Weterings, 2010). Though these technical and
social aspects, or dimensions, are sometimes differently named, there is broad consensus about them
in SNM literature: technology, user context, cultural aspects, infrastructure, industry structure, policy,
and societal and environmental effects (Frank W Geels, 2002; Hoogma et al., 2002; Kemp et al., 1998).
Based on the works of these authors (unless stated otherwise), these dimensions are discussed separately
below.

Technology
This dimension refers to the technological artefact itself, but also the needed techno-scientific know-
ledge, and design specifications. A C-ITS example would be learning about the technologies used in
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in-car devices. Furthermore, some innovations require complementary technologies. Cooperative in-car
devices for instance, need technologies through which they can communicate to other devices or back
offices (for example through Wi-Fi P). This dimension sounds obvious, but in many niche developments
technological problems are underestimated (Verbong et al., 2008).

User context
The user context has to do with who will use the technology (and what are their characteristics and pref-
erences), why, how, in which setting, which barriers there are, etc. These aspects should be considered
in the requirements for the new technology. In C-ITS, the users of innovations can be either RTCs and
operational traffic engineers (OTEs), or road users, depending on the specific innovation. An example
of learning on the user context dimension is that learning should take place so that RTCs will be able to
use the data and steering possibilities that are provided by C-ITS. Another example is that reasons for
road users (not) to comply with advice from C-ITS devices matters in the way such advice is presented.
Such insights also provide insight in how to perform SNM, e.g. by specifying in which user contexts
subsequent projects should take place or which type of people should be focused on as (early) adopters.

Culture
The cultural dimension is about how the new technology is perceived and its symbolic meaning. Dif-
ferent people perceive them in different ways and attach different meanings to them, which can have a
great influence on for example the public acceptance or the way it will (not) be used. An example in
the case of C-ITS is the way in which personal driving assistance is perceived: drivers can perceive it
as supporting (improving road safety and efficiency, and reducing fuel consumption), or as relieving the
driver’s responsibilities (‘the car will drive for me’). Such a difference has profound implications, for
example: the ‘relieving responsibilities’ perception has implications for legal frameworks dealing with
responsibility in case of accidents. Drivers can also have a ‘big brother’ perception of C-ITS (collect-
ing and sharing personal data), which could seriously hamper its adoption by users because of privacy
objections.

Infrastructure and maintenance networks
Many new technologies need certain infrastructures to work, andmaintenance networks to keep working.
It is difficult to give an exhaustive list of aspects that are important, since this depends on the technology
and infrastructure in question. An example of infrastructure in C-ITS is that some systems or applications
require Wi-Fi P roadside stations for signal transmission. Specific learning aspects could be the com-
munication methods or required signal speeds for effective communication. Examples of maintenance
networks are service stations that can repair broken in-car units, or mechanics who can fix faulty roadside
units. It is important to learn about the minimum necessary infrastructure and maintenance networks,
since they often need many adopters to be profitable, but are necessary for the technology to work even
when there are few adopters.

Industry structure
This dimension is about the production of the innovation. Who should produce it and how? Could
it be produced by many companies, or only by a few large enterprises (for example because of large
investments and a necessity of economies of scale)? What strategic games will take place? The industry
structure can have an influence on further development, adoption and use of the new technology and
might have implications for policies for example.

Policy
The policy dimension entails institutional structures and legislation. In C-ITS this could mean learning
about different types of collaboration between government and industry (e.g. which responsibilities road
operators could pass on to private actors). Furthermore, changes in policy might be necessary to enable
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widespread application, for example: drivers legally need to hold the steering wheel, which would make
direct intervention by cooperative vehicles difficult. It is also important to learn about the government’s
role in the introduction process: should governments provide incentives to stimulate adoption, and if so,
at which level? An example in the C-ITS domain is the EU making E-call systems mandatory in all new
cars in 2018 (European Commission, 2015).

Societal and environmental effects
This is about the impact of an innovation on society and the environment, which is often difficult to
assess in advance. Furthermore, unintended side-effects may cause new problems. For example higher
fuel efficiency for trucks due to C-ITS could lead to more transport by road and higher emissions. This
dimension highly depends on the technology in question, but also how it will be used etc.

3.3.3 Second-order learning
Learning about these dimensions mostly concerns what is called ‘first-order learning’: the accumulation
of information, testing and improving knowledge accordingly. Besides broad learning on these dimen-
sions, so-called ‘second-order learning’ is considered very important (Frank W Geels & Schot, 2010;
Hoogma et al., 2002). This concerns learning about problem perception and underlying assumptions,
thereby changing cognitive frames. This also means unlearning and undoing of old (regime) ideas, as-
sumptions and habits, which is difficult but nevertheless important. An example of first-order learning in
C-ITS could be how FCD could provide the information necessary in RWS’s current processes. Second-
order learning could in this case be the exploration of which information is needed to make sound traffic
management decisions (regardless of who makes them), questioning the way data is currently gathered
(including the necessity of certain technologies), and exploring opportunities that new data gathering
methods could provide.

Second-order learning is important because it facilitates co-evolutionary dynamics: the mutual articula-
tion of options and choices on different dimensions (Hoogma et al., 2002). Raven et al. (2010) state that
learning about the underlying assumptions should be accompanied by the willingness to change course
if the innovation does not correspond to the assumptions. However, in many projects mostly first-order
learning takes place (Schot & Geels, 2008). Hoogma et al. (2002) for example, mention that most
projects in their analysis of experiments with sustainable mobility were geared towards learning about
vehicles instead of mobility.

To improve second-order learning, questioning assumptions at all levels should be made an explicit goal
in experiments, and experiments should not focus on a single technology, but on the combination of
several technologies and arrangements on the other dimensions (Hoogma et al., 2002). Frank W Geels
and Schot (2010) discuss visioning as a tool to facilitate second-order learning, but they notice that
visioning exercises prior to experimentation often remains just an exercise without follow-up activities.
They state that niche development is most stimulated if visions are actually implemented and specified
in experimental settings.

3.4 Networks
Networks around the innovation are of great influence on the learning processes that take place (Schot
& Geels, 2008). As one of three important niche internal processes (together with learning processes,
and articulation of visions and expectations), it has a wider role in niche development, for example the
building of a constituency behind the niche innovation, which is necessary in order to influence and
change the regime in a substantial way, thereby achieving a transition (Kemp et al., 1998). However,
since this literature study focusses on learning processes in transitions mainly those aspects of network
building that influence learning processes will be discussed.
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3.4.1 Broad networks
One aspect of networks that is often emphasised in SNM, is that they should be broad (Hoogma et
al., 2002; Schot & Geels, 2008). This means that these networks should include multiple kinds of
stakeholders, such as firms, policy makers, government agencies, scientists, users, citizen groups, Non-
Governmental Organisations (NGOs), and intermediary organisations. Kemp et al. (1998) noted that
among those involved, should be the actors who are affected by the innovation. According to Schot and
Geels (2008), broad networks facilitate the articulation of multiple views, and in an analysis of multiple
experiments dealing with electrifying or reconfiguring mobility, Hoogma et al. (2002) found that exper-
iments with broad networks provoked more second-order learning than those with narrow networks. In
their review of SNM literature, Schot and Geels (2008) confirm that this is a recurring finding.

Many studies in SNM only examine networks at either the local level of the experiment or at the more
global level of the niche as a whole (this difference is explained in more detail in section 3.5). For
example, Hoogma et al. (2002) investigated particular experimental projects, while Verbong et al. (2008)
researched the development of niches in renewable energy. Though a broad range of actors involved in an
experiment stimulates second-order learning, this does not mean that every possible type of stakeholder
should be involved in every local experiment. An example of this could be a university which hosts
a conference: it might not be involved in a particular experiment, but does help the development of a
global niche through the knowledge sharing which takes place at the conference.

3.4.2 User involvement
Hoogma et al. (2002) also point to the importance of user participation in experiments. According to
them, users can be a source of creativity, leading to perception changes of both the conventional and the
new option. Active involvement of users leads to more second-order learning. Hoogma et al. (2002)
also emphasised that it is not just important to incorporate users in a project, but that the way they are
involved matters too. Conventional techniques for market research are not adequate when it comes to
radical innovations, since users often find it difficult to express needs for technologies that are not fully
developed or even not yet existing (Lynn, Morone, & Paulson, 1996).

In their analysis of mobility experiments Hoogma et al. (2002) conclude that many mobility experiments
failed (partly) because of the lack of user involvement. Users generally have a passive role in experi-
ments, being hardly listened to, let alone involved, and their needs are often considered known and fixed.
Even in a mobility experiment that did involve users, little second-order learning took place. They were
the subject of questionnaires and interviews and were being followed while using the technology. This
resulted in learning about how to use the technology, but it did not change their mobility patterns or make
them question their mobility needs.

Users are not inherently innovative, they need an environment that challenges them to question their
needs and assumptions. In the most successful experiment (car-sharing) in their analysis in terms of
second-order learning, users had an important role in designing the experiment and running the project.
There were intense interactions between the users and the managers of the car-sharing business. Interac-
tions between users, producers and third parties are important, but their quality depends on the learning
environment. Users had more room to determine their own agenda, which enabled them to fundament-
ally question mobility reconfiguration. This learning environment and the intense interactions led to both
first and second-order learning among the managers, users and policy makers involved in the project.

3.4.3 Regime actors vs. outsiders
Many failed niche developments are either related to minimal involvement of outsiders, or minimal in-
volvement of regime actors (Schot & Geels, 2008). According to Frank W Geels and Schot (2010), the
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lack of outsiders in many experiments did not stimulate second-order learning. The balance between
incumbent actors and outsiders is an often mentioned dilemma in SNM (Frank W Geels & Schot, 2010;
Hoogma et al., 2002). Regime actors, or incumbents can provide resources and competences, and they
have a certain ‘mass’ and the power to mobilise, which are all necessary for institutional embedding.
However, these (often conservative) actors can have (too) many vested interests and might want to de-
velop the existing regime instead of the niche innovation. As a result they can hinder radical innovations
or capture them and incorporate them in a less radical way. Therefore it is important to try to change
their visions and agenda. Outsiders are important to include, since they often think more ‘out of the box’
and come up with new ideas. This broadens cognitive frames which facilitates second-order learning.
Outsiders keep the spirit innovative, and are therefore especially important for radical innovations.

An example of this dilemma can be seen in the analysis of networks involved in the development of
four types of renewable energy technologies (wind energy, biomass, fuel cells and hydrogen, and photo-
voltaics), in the Netherlands, by Verbong et al. (2008). They found that the networks around these
technologies influenced their development significantly. These networks were dominated by large com-
panies, a limited number of knowledge institutes and Senter-Novem (as an intermediary). The relations
between government, industry and universities were characterised as an ‘old boys’ network’ which di-
vided subsidies among themselves, and the innovation practices were oriented at R&D. This narrow and
closed network aimed at technological development resulted in a strong technology-push character.

3.5 Local and global niche
Frank W. Geels and Raven (2006) distinguish between a local and a global niche. A local niche is a
specific project, the global niche refers to an emerging field (such as the field of C-ITS). They also
distinguish between local and global knowledge. Local knowledge has much variation, deriving from
the local differences in alignment of different aspects. Global knowledge is more abstract and generic,
and is shared in the emerging community. It refers to cognitive rules in two forms: knowledge products
(such as theories, models or formulas), or structuring frames for learning processes (such as problem
agendas, search heuristics, guiding principles, rules of thumb, and exemplars).

In SNM, the importance of doing a variety of experiments is emphasised (FrankW. Geels &Raven, 2006;
Hoogma et al., 2002). These experiments are said to carry the niche: it emerges through the collective
enactment in these projects, which also steers the niche, called ‘endogenous steering’ (Frank W Geels
& Schot, 2010). This can be considered a bottom-up approach. This process is illustrated in Figure 3.1:
rules and institutions which are initially diffuse, broad and unstable, become more articulated, specific
and stable, thereby developing a niche-trajectory at the global level.

Figure 3.1: emerging alternative trajectory carried by local projects (source: Geels & Raven, 2006)

However, this process does not happen automatically. H. S. Brown, Vergragt, Green, and Berchicci
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(2003) and Hoogma et al. (2002) point out that many projects take place in relative isolation, without
considering the (global) niche, or explicitly linking to it; they also stress the importance of explicit activit-
ies linking experiments and ‘adding up’ experiences. Frank W. Geels and Raven (2006) mention several
‘aggregation activities’, such as standardisation, codification, model building and formulation of best
practices. They also state that the circulation of knowledge and actors would stimulate development at
the global niche level, because it enables comparisons between different local practices, thereby facilitat-
ing the formulation of generic lessons. According to them, this could be achieved through conferences,
workshops, technical journals, proceedings, newsletters etc. In C-ITS such aggregation activities are
exemplified by the ITS overview developed by CM (Connecting Mobility, 2015d), or the ‘round table
sessions’ (sessions about a certain topic, aimed reaching agreement between government, industry, and
knowledge institutions) organised by CM (Connecting Mobility, 2015e).

Boschma (2005) has argued that the importance of geographical (absolute) proximity for innovation is
weakened by other forms of relative proximity, such as cultural and institutional proximity. Raven, Schot,
and Berkhout (2012) have incorporated this notion into their analysis on the importance of scale in SNM.
They argue that absolute spatial scale is not as important in the development from local niches to a global
niche, as relative spatial scale which is fluid and socially constructed. This shows that SNM does not
limit itself to initiatives that take place in one country, but take into account international developments.
This is supported by Hoogma et al. (2002), who concluded that the international dimension has to be
taken into account in social embedding (and thus the development from local niches to global niche).

3.6 Strategies
There are several strategies and policy dilemmas concerning niche development that have an influence on
the learning processes. These are the amount of variety that should be strived for, the way of empowering
niches, upscaling, the starting point of innovations, and whether one or multiple regimes should be taken
into account. These are discussed in the following sections.

3.6.1 Variety
Frank W Geels and Schot (2010) identify that there is a dilemma concerning how much variety (in
innovations) there should be. According to them, creating variety facilitates broad learning processes,
but toomuch variety leads to dilution of resources (money, time, skills, etc.). Resources are not endless so
they have to be divided between the different innovations or alternatives. Variety also leads to uncertainty,
since the more variety there is, the more unclear it will be which particular innovation will become the
dominant design. This uncertainty can delay choices and commitments, for example by policy makers
(e.g. about regulations), and users (e.g. about adoption and use of the innovation). Furthermore, variety
also hinders accumulation, making it more difficult to draw general lessons from particular projects or
to create standards that apply for all innovations.

3.6.2 Niche empowerment
Smith and Raven (2012) elaborate on two strategies for niche empowerment: fit-and-conform, and
stretch-and-transform. These strategies are about the development of the niche in relation to the regime.
Fit-and-conform is a strategy that tries to make innovations competitive in an unchanged selection envir-
onment, i.e. the current regime. The advantage is that the selection environment is known, which makes
it easier to determine the direction of development of the innovation. However, Smith and Raven (2012)
point out that the selection criteria in the current regime are often narrow (mainly techno-economic)
which can be detrimental to sustainability aspects. However, conforming to the selection criteria of the
current regime can be detrimental to all radical innovations, not just those focusing on sustainability.
Since the selection criteria are developed together with the regime, the regime technology always has an
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advantage. The more radical the innovation is, the bigger its disadvantage will be: more radical by defin-
itionmeans less like the regime, therefore the more radical an innovation is, the less it will fit the selection
criteria. Using a fit-and-conform strategy, the innovation might become less radical. Now radicalness
should not be a goal in itself, but less radical innovations might be less suitable to solve fundamental
problems in the current regime (which are the reason for engaging in SNM in the first place).

The other strategy brought up by Smith and Raven (2012) is stretch-and-transform. The aim in this
strategy is not to change the innovation to conform to the selection environment of the current regime,
but to change this mainstream selection environment. Niche actors have to undermine the incumbent
regime and transfer institutional reforms from the niche to a re-structured regime. For this to happen, the
niche innovation has to present a solution to regime instabilities. Institutionalisation of niche practices
and rules (instead of continuing existing routines) has to become accepted by a constituency that is able
to bring about changes. These institutional re-structuring (reforming existing institutions or creating
new ones) leads to an altered selection environment that is more favourable to the niche innovation. The
stretch-and-transform strategy thus aims to create a new selection environment, which does not have the
advantage that the innovation can follow its own course instead of conforming to the current regime. In
practice however, it is difficult to explore a new regime and create an alternative selection environment
since projects often encounter pressures to follow a conservative path (Hoogma et al., 2002). In their
analysis of an experiment introducing 350 electric vehicles in Mendrisio (Switzerland) these authors
found that such pressures arose from the need for success in the short-term and the involvement of
regime actors (for a more elaborate discussion on short-term goals and regime actors, see sections 3.2
and 3.4 respectively). To conclude, the empowerment strategy determines which selection environment
the innovation focuses on: the current selection environment of the incumbent regime (in the case of a
fit-and-conform strategy), or a new selection environment developed in line with the niche (the stretch-
and-transform strategy).

3.6.3 Upscaling
The second dilemma mentioned by Frank W Geels and Schot (2010) concerns upscaling of the innov-
ation. Upscaling can be done using a bricolage strategy and stepwise learning. This way, it is easier
to align the innovation with the selection environment, and the risk of failure is smaller since differ-
ences between the previous and the next experiment are smaller. However, this strategy is very slow
and can lead to incremental steps in niche development making the innovation less radical (and maybe
less suited to solve the problems that were the reason to perform SNM in the first place). The second
upscaling strategy is in a breakthrough manner. This has the advantage that big leaps are possible and
success could be achieved very quickly. On the other hand it is a very risky strategy. Upscaling an
innovation too quickly can lead to failure, since there is still much uncertainty (about various aspects or
dimensions). According to Frank W Geels and Schot (2010) the breakthrough strategy can also lead to
misalignment between the innovation and the selection environment.

Combining this with the empowerment strategies of Smith and Raven (2012), it can be said that mis-
alignment due to the breakthrough upscaling can have different causes, depending on the empowerment
strategy. In the fit-and-conform strategy, big leaps in upscaling are accompanied by uncertainty about
the outcomes, and the bigger the uncertainty, the higher the chance of misalignment. In the stretch-and-
transform strategy, upscaling in big leaps can mean that the new selection environment is not developed
enough since the niche (and thus the beginning of a new regime) has not stabilised and grown suffi-
ciently. If the gap between the innovation and the selection environment is too big, the chance that the
innovation forms a credible and real alternative (and thereby the chance of a transition) will diminish.
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3.6.4 Niche accumulations vs. hybridisation
Raven (2007) distinguish two strategies, niche accumulation and hybridisation, that concern the starting
point of the innovation in relation to the regime. Niche accumulation refers to the strategy that starts with
the innovation as radically different from the current regime on several dimensions (see section 3.3). The
main idea behind this strategy is that it provides a great potential to learn about different combinations of
aspects on several dimensions (e.g. technology-market combinations). The drawbacks of this strategy
according to Raven (2007) are similar to those of creating too much variety: sharing lessons between
the combinations is more difficult and resources have to be divided among them, which could result in
insufficient momentum for any of them. However, a more radical innovation, does not necessarily mean
more variety – and thus the problems mentioned by Raven (2007). A radical innovation can also consist
of one technology, or several non-competing (complementary) technologies. In that case these problems
are less prominent.

In discussing niche accumulation, Raven (2007) not only describes the starting point, but also explains
the subsequent development of the niche. He states that through smart experimentation in technological
and subsequently market niches, an alternative regime is built. He adds that there is the danger that
the innovation will remain in a market niche, but if the technology has stabilised and there has been
enough institutional embedding, it can ‘invade’ the current regime. Raven (2007) thus assumes that the
niche accumulation strategy implies a certain type of niche empowerment, since the way he describes
subsequent niche development resembles the stretch-and-transform strategy by Smith and Raven (2012).
However, this does not have to be the case: niches that have started with a niche accumulation strategy
can also follow a fit-and-conform strategy. Verbong et al. (2008) studied the development of several
renewable electricity niches and found that these niches started out as radically different from the regime
(thus following a niche accumulation strategy), but that the type of development in later phases came
from options close to the existing regime and tried to fit with existing rules, principles and practices;
what Smith and Raven (2012) would call a fit-and-conform strategy.

The second strategy mentioned by Raven (2007) is hybridisation. In this strategy, the innovation starts
close to the existing regime; the technology is an add-on to the regime-technology. However, the aim is
to diverge from the regime and to change the development trajectories that exist in the current regime
in a more desirable direction. The innovation focuses on mainstream markets but tries to persuade the
incumbent actors to follow a different trajectory. The relationship between the niche and the regime can
be described as symbiotic. It makes it easier to integrate the innovation in the regime, but this makes
it even more difficult for other alternatives to become widely used. Moreover, there is a large threat of
getting encapsulated into the existing regime. In that case, there will be no radical transformation and
thus no transition. This strategy will only work in combination with a stretch-and-transform approach.
A hybridisation fit-and-conform strategy will never make a transition come about: using the regime as
starting point for innovation and trying to fit the innovation in the current regime will only result in
incremental innovation within the regime. Bending the direction of development in the regime is thus
crucial and deserves explicit attention.

Raven (2007) pointed out that the niche accumulation and hybridisation strategies are two theoretical
extremes on a gradual scale, and that in practice a transition strategy will often be a combination of both.
This probably holds for all of the strategies and dilemmas mentioned in this section.

3.7 Summary of important learning aspects in SNM
This section summarises the important aspects of learning processes in SNM that have been identified
in this chapter. The first important aspect is the learning-by-doing approach. According to SNM literat-
ure, co-construction of social and technological elements can only happen through experiments, which
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provide opportunities to learn about possible alignment of these different elements. In such experiments
there can be tensions between the long-term goals of experimenting with radical innovations, and short-
term goals which are often attached to sponsoring or government funding. To counteract such tensions, it
is important to make learning the main goal, instead of quantitative targets. A phased approach can also
help to deal with such tensions. In terms of content of learning processes, several things are important:
learning about the desirability of the innovation(s), learning on multiple dimensions, and second-order
learning. The range of actors involved in experiments needs to be broad to stimulate second-order learn-
ing; this includes users who should be involved in an active way. Furthermore, both niche and regime
actors should be included: niche actors are often more creative and radical, leading to more second-
order learning, while regime actors have the resources, capacity etc. necessary for the development of
the innovation. The lessons learned in the experiments need to be aggregated leading to knowledge on
the global niche level. This can be done through the circulation of knowledge and actors. Furthermore,
it is considered important that experiments do not take place in isolation, but as sequences of projects.
SNM distinguishes several policy dilemmas concerning transition strategies, which have implications for
learning processes: the amount of variety in innovations that should be pursued, the way niches should
empowered (using a fit-and-conform or a stretch-and-transform approach), how upscaling should take
place (in big leaps, or using a bricolage strategy), and whether the innovations should originate from the
regime and divert (hybridisation) or from radically different sectors (niche-accumulation). All of these
policy dilemmas and the transition strategies to approach them have both positive and negative aspects,
therefore, not one single transition strategy regarding these dilemmas is advocated in SNM.

These insights based on SNM literature will be combined with those from TM literature (discussed in
chapter 4). The insights from both theories are combined and reflected upon in chapter 5, leading to the
formulation of the five theory-based subquestions of this research, complemented with the subquestion
and the main research question discussed in the introduction
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This chapter explains TM and discusses aspects of learning processes considered important in TM.
Firstly, the theory will be explained in several sections, followed by a section discussing several ap-
plications of TM. The chapter ends with a summary of important aspects learning processes in TM. TM
makes use of the MLP in its view on socio-technical transitions (Kemp & Loorbach, 2006; Loorbach,
2007). The MLP is explained in appendix D.

4.1 Introduction into TM
According to Loorbach (2010, p. 178), “Transition Management as prescriptive mode of governance
could be characterised as a reflexive approach toward long-term social change through small steps based
on searching, learning and experimenting.” TM was introduced at the fourth Dutch National Envir-
onmental Policy Plan in 2001 (Loorbach & Rotmans, 2010). Markard et al. (2012) describe it as a
process of problem structuring and envisioning in multi-stakeholder arenas, developing new coalitions,
implementing agendas in experiments, and monitoring and evaluating the process. Learning, interaction,
integration and experimentation play an important role in this mode of governance (Kemp & Loorbach,
2006; Loorbach, 2010; Loorbach & Rotmans, 2010). According to Kemp and Loorbach (2006), it is
an attempt to incorporate normative goals into evolutionary processes of socio-technical development
in a reflexive way: it is reflexive steering of societal complexity. The normative goals are long-term
sustainable solutions for societal problems in current regimes (Loorbach, 2007). The normative goals
make it a prescriptive strategy.

4.2 Transition Management cycle
TM prescribes a certain process, which is called the TM cycle (Kemp & Loorbach, 2006). The steps in
this cycle are: organising a multi-actor network, developing sustainability visions and transition agendas,
mobilising actors and executing projects and experiments, and evaluating, monitoring and learning; (see
Figure 4.1). Rotmans and Loorbach (2010) state that it is important to note that TM is an iterative process,
in which multiple ‘development rounds’ take place, represented by the circular shape. They also add that
these steps are not necessarily sequential in every round (for example after a transition experiment, the
network can stay the same, but a new transition experiment can be set up as an immediate follow-up).
Kemp and Loorbach (2006) note that TM is more an approach than a method: it has to be adapted and
individualised for every specific context or problem.

Loorbach (2010) categorises the different activities in this cycle in four types of governance activities:
strategic, tactical, operational and reflexive. The different parts of the TM process will be discussed
below according to this division. Many articles in TM literature are of a theoretical nature. They describe
TM as a prescriptive theory: it gives concrete advice for undertaking TM. However, in these articles few
examples or actual applications arementioned. There are applications of TM, but since it is a rather young
theory (started in 2001 by Rotmans, Kemp, & Van Asselt), no complete transition from the beginning
until the end has taken place using TM. Therefore, the complete theory will be explained first, followed
by examples of its application.
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Figure 4.1: the Transition Management cycle (source: Kemp & Loorbach, 2006)

4.3 Strategic level
Several steps take place at the strategic level. It starts with the establishment of a so-called transition
arena, which subsequently structures the problem and develops a transition vision and corresponding
transition images (Loorbach, 2010). These steps are discussed separately below.

4.3.1 Transition arena & problem structuring
The first step in TM is establishing a transition arena. According to Kemp and Loorbach (2006) this new
institution is an open and dynamic network where different perspectives and agendas are confronted,
discussed and (if possible) aligned. The transition arena consists of around 15 frontrunners (or niche
actors) – although more recent TM work also provides more space for change-inclined regime actors –
representing different actor-groups, such as: government, societal organisations, companies, knowledge
institutes, and intermediary organisations (Loorbach, 2010; Rotmans & Loorbach, 2010). These fron-
trunners must be strategically oriented visionaries, taking part on a personal basis and able to operate
rather autonomously within their organisation, but also able to mobilise it (Kemp & Loorbach, 2006).
Selection takes place based on their competencies, interests and backgrounds (Loorbach, 2010): the abil-
ity to consider complex problems at high levels of abstraction, to look beyond the borders of one’s own
discipline or background, and to establish and explain visions. They must also enjoy respect and author-
ity within various networks, be open for collaboration and innovation; they do not have to be experts,
they can also be networkers or opinion leaders. Halbe, Pahl-Wostl, Lange, and Velonis (2015) criti-
cise that who is involved in the transition arena can pose a problem, since these people decide what the
problem and possible solutions are. Involvement of regime-actors might not have an interest in radical
transitions, and therefore block innovations.

The composition of the arena can change over time. Rotmans and Loorbach (2010) state that the number
of people will decrease over time, establishing a core group of around five individuals, but that the arena
as a network involved in a particular transition will grow. The character of the actors will also change
(Kemp & Loorbach, 2006). Over time, actors who are less strategically oriented are included, such
as local authorities and people with practical knowledge of change processes. Later still, practically
oriented actors are involved. In C-ITS, the 5-november-group can be recognised as a transition arena.
Themembers of this group aremainly strategically oriented (having high positions in their organisations),
had diverse backgrounds, and were involved on a personal basis in developing a transition vision.

Rotmans and Loorbach (2010) state that the transition arena hosts multiple in-depth discussions. Through
these discussions, a common problem definition develops (Kemp&Loorbach, 2006; Rotmans&Loorbach,
2010). Facilitators stimulate convergence of perspectives, assumptions and ambitions. These discussions

24



Chapter 4. Transition Management

create a better understanding of the nature of the problem, its persistency at the system level, and the per-
spectives of the other actors. It also elucidates the necessity of a transition towards a radically different
regime and a definition of the challenge this poses. Insight into the complexity of a situation helps in-
dividuals to identify possibilities to influence the system on a small scale. Consequently, the actors will
adjust their own problem perception and definition and change their behaviour accordingly. However,
Kemp and Loorbach (2006) emphasise that this only happens if the actors invest enough time and energy
in the discussions. Moreover, Halbe et al. (2015) mention that the terminology of TM is often vague and
abstract for stakeholders to agree about the meaning of key terms.

These discussions lead to the development of a shared transition vision (more about the transition vision
in the next section). Besides this vision, upon which subsequent steps in the TM process are based, these
discussions and the problem structuration have other important outcomes as well. The actors co-produce
a new shared orientation towards the future and a common language to discuss the transition towards this
future and the proposed guiding principles (Loorbach & Rotmans, 2010; Rotmans & Loorbach, 2010).
Furthermore, everyday practices can be slightly changed through the discussions in the transition arena,
and the creation of a broadening network of diverse actors is in itself a condition for up-scaling and
breakthroughs (Loorbach & Rotmans, 2010).

4.3.2 Transition vision and transition images
After the transition arena has been established and the problem has been structured, the actors in the
arena develop a shared vision. This vision should be appealing and imaginative in order to attract the
support of a wide variety of actors (Kemp & Loorbach, 2006). Rotmans and Loorbach (2010) add that
inspiring visions can be very helpful in mobilising actors, but that the vision should also remain realistic
about levels of innovation that can be expected within a certain functional sub-system. Another quality
of the visions that are developed in transition arenas is that they represent consensus among different
actors, whereas sustainability visions are often pressed by governments or expert groups in a top-down
manner (Rotmans & Loorbach, 2010). The vision provides guidance in determining the short term and
long term objectives, setting qualitative goals for the system, and in the formulation of programmes and
policies (Kemp & Loorbach, 2006). The vision is not a blueprint, however. According to Rotmans et
al. (2001), the difference is that blueprint thinking uses visions as final goals which are fixed, while
transition visions are flexible and can change as a result of the outcomes of transition experiments.

The transition vision is translated into multiple transition images, which represent the different possible
options (Rotmans & Loorbach, 2010). These images are integral descriptions of (sub)systems. Kemp
and Loorbach (2006) state that the images incorporate qualitative goals at multiple dimensions (not just
technological), which are ideally based on integrated risk analysis, and democratically chosen. They
add that this does not mean that the images represent a consensus (in contrast to the transition vision):
multiple images and goals can be chosen and they can even contradict each other. It is important however,
that all the images and goals are in line with the transition vision. Just as the vision, the images can evolve
over time, under the influence of new insights and learning effects.

4.4 Tactical level
At the tactical level, the developed transition images are translated into transition pathways (Loorbach,
2010). These transition pathways are possible routes towards the transition images and the transition
vision (Kemp & Loorbach, 2006). According to Rotmans and Loorbach (2010) multiple pathways can
lead to a specific image, and from different images one pathway could be derived.
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4.4.1 Transition pathways
Kemp and Loorbach (2006) state that these transition pathways incorporate interim goals and objectives,
which are more concrete when they are closer to the present. Rotmans and Loorbach (2010) specify that
these interim objectives include qualitative and semi-quantitative goals and measures, and are derived
from the long term objectives using back-casting. They add, that the approach of back-casting from the
transition vision and images which are subjective to change (resulting from new insights and learning
effects), makes the process by which the transition pathways are derived, evolutionary goal-seeking. Ac-
cording to them, this is different from current policy practices, which mainly set quantitative standards
based on social risk studies. These differences are illustrated in Figure 4.2. Besides the interim ob-
jectives, the pathways should also reflect necessary trend breaks, behavioural and institutional changes,
uncertainties that are associated with them, and the barriers and chances for implementation that they
offer (Kemp & Loorbach, 2006).

Figure 4.2: current policy versus Transition Management (source: Kemp & Loorbach, 2006)

4.4.2 Transition agenda
On the basis of the transition pathways, practical experiments are planned, which are aimed at the ex-
ploration of these pathways (Kemp & Loorbach, 2006). This can provide an integral understanding of
the possible routes of specific innovations within the context of the transition. It can also be a means
of ‘translating’ the visionary long term goals from the strategic level, to the operational level of the
everyday practice. The transition vision, images, pathways and experiments form a common transition
agenda, operating at the tactical level. According to Rotmans and Loorbach (2010) this means that the
transition agenda includes not only objectives, but also actions to undertake, projects, and instruments.
Using the transition agenda, new coalitions are formed, which come together around specific options or
expectations (Kemp & Loorbach, 2006).

In the case of the 5-november-group, the transition vision, pathways, and agenda have been described in
the roadmap ‘Better informed on the road’ (Dutch: ’Beter geïnformeerd op de weg’; 5 novembergroep,
2013).

4.5 Operational level
At the operational level transition experiments are carried out (Loorbach, 2010). These are experiments
with certain characteristics (Kemp & Loorbach, 2006; Loorbach, 2010; Rotmans & Loorbach, 2010).
They are iconic – often high risk – projects, with the potential of a large innovative contribution. Around
and between transition experiments, all sorts of actors can be involved that are normally not often engaged
in debates about the long-term (e.g. small business, consumers, citizens, and local groups), however, the
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emphasis is on frontrunners. New experiments can be derived from the vision, images and pathways, but
links should also be created with existing initiatives and projects, for which sound selection criteria are
important. Together, the transition experiments should be formed into a portfolio, by making the experi-
ments mutually coherent. The experiments should fit in the context of the transition vision, images, and
pathways and inform them, so that they can be adjusted according to the outcomes. This can be stim-
ulated by making them aimed at second-order learning, and with specific learning purposes instead of
the ad hoc approach of many existing experiments. Another key aspect is that all transition experiments
should aim to contribute to the transition at the systems level. It is important to measure how this con-
tribution is made and how an experiment contributes to other experiments, for example: is it possible to
identify specific niches, or what attitude does the regime hold towards niche experiments? According to
Rotmans and Loorbach (2010) transition experiments differ from experiments in SNM. They claim that
they are more social, aimed at sustainability transitions, while SNM experiments are more of a socio-
technical nature (often starting with a technological innovation). In the case of the 5-november-group,
the responsibility of guiding and stimulating the transition towards C-ITS has shifted: the operational and
reflexive phases are carried out by the Connecting Mobility programme (commissioned by the Ministry
of Infrastructure and Environment, hosted by RWS).

Rotmans and Loorbach (2006) have identified three mechanisms how transition experiments can con-
tribute to a transition: deepening, broadening and scaling-up. These three mechanisms were elaborated
upon by Van den Bosch and Taanman (2006). They have become common notions in TM literature and
are described separately based on Van den Bosch and Rotmans (2008), Van den Bosch (2010), and Rot-
mans and Loorbach (2010) unless stated otherwise. The different mechanisms are shown in Figure 4.3
and explained in more detail below.

Figure 4.3: deepening, broadening & scaling up transition experiments in niches in relation to the MLP (source:
Van den Bosch, 2010)

Deepening Deepening as a mechanism to contribute to a transition refers to learning processes that
allow actors to learn as much as possible about a transition experiment in a specific context. Learning
can be about local changes in culture (ways of thinking, values and perspectives), practices (routines,
habits), or structure (organisation of the physical, institutional or economic context). It is important that
learning takes place at the system level, enabling the actors to learn about interrelations between culture,
practices, structure, and their context. Both ‘hard’ physical, institutional or economic structures, and
‘soft’ ways of thinking, values and perspectives, shape practices and are shaped by it.

Transition experiments aimed at deepening take place in niches, where the culture, practices and structure
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deviate from the context of the regime which poses systemic limitations caused by the existing culture,
practices and structure. Two aspects of selection processes in niches are the selection criteria that are
distinct from those in the regime, and substantial resources. Because of these aspects, niches can facilitate
transition experiments: niches allow for unorthodox ways of meeting specific (local) societal needs.
This provides the opportunity to learn how a societal need can be fulfilled in a different way. In TM
literature, it is stated that the result is a specific local constellation of culture, practices and structure that
fulfils such a need; this assumes, however, that transition experiments are successful. It can also be the
case that a transition experiment does not result in such a constellation (or: configuration that works).
Because of the locality and relatively immature nature, the deviant constellation is rather unstable, and
has little influence or dominance compared to the regime. A successful experiment aimed at deepening
can reinforce the deviant local constellation and stimulate the development of the innovation. Therefore,
transition experiments can also facilitate the growth and development of niches.

Learning processes in experiments aimed at deepening, are contextual: the same experiment in a different
context (for example in a different social network, or involving different institutions), will result in (at
least partly) different outcomes. Therefore, learning processes are partial: the specific local context limit
the lessons that can be drawn from the experiment. Therefore, it is important that different experiments
are carried out in a variety of contexts to learn as much as possible about the societal challenge. This
will be discussed in the next section, about broadening.

Broadening
A transition experiment can also contribute to niche growth and a transition, through broadening: repeat-
ing a transition experiment in different contexts. Successful broadening can have two types of result: the
deviant constellation gets diffused in different contexts, or it fulfils a broader function. Transition exper-
iments aimed at broadening explore new application domains or functions for the innovation. It can be
seen as an intermediary mechanism between deepening and scaling up. Broadening helps to strengthen
learning experiences derived from deepening processes, and through broadening the deviant constella-
tion of culture, practices and structure (which is the result of those deepening learning processes) gets
extended to broader contexts or broader functions, thereby increasing its influence and stability. It in-
creases the influence since there are more contexts in which the constellation influences the way a certain
societal function is fulfilled. Broadening makes the constellation more stable, because it becomes less
context dependent, making it more robust. Therefore, broadening is a process that can be compared to
the gradual emergence of a new trajectory and a global niche (see section 3.5), as described by Frank W.
Geels and Raven (2006). This process makes the deviant constellation ‘ready’ for upscaling.

Broadening can also have negative results, however. The new constellation can become differentiated
across contexts, which can result in efficiency losses, and can hamper standardisation and the develop-
ment of economies of scale. Furthermore, it can increase the complexity of the constellation because of
specific elements that are added in an ad hoc manner in local projects. To ensure its success, aspects of
the different implementations of the innovation should become integrated.

Scaling up
Important in transitions is up-scaling of the new, deviant constellation, since a certain mass is necessary
to achieve a regime-shift. Scaling up refers to the societal embedding of innovations. What is being
scaled up is not just the technological product or a service, but also perspectives, routines, legislation,
institutions, etc. In other words, the constellation is scaled up in established ways of thinking (culture),
doing (practices), and organising (structure). Several forms of scaling up are distinguished. The term
scaling up is used for the institutional expansion from frontrunners to incumbent organisations, scaling
out means the diffusion of the innovation within the same group of stakeholders, and spatial scaling up
refers to the widening of the scale of operation. Especially scaling up is emphasised in the literature,
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which takes place at the level of the societal system.

Through this process of embedding, the deviant constellation becomes more stable, and gains influence.
It becomes part of the dominant way of meeting a societal need. Indicators are necessary to determine
this share. This embedding requires a translation of culture, practices, and structure from the niche to
the regime. This is difficult, since deviant practices, culture and structure do not necessarily work in the
mainstream context. This leads to a paradox: niches can provide a good context to experiment in, but
this specific and deviant context also makes it difficult to scale up the constellation. This paradox is in
part caused by the analytical dichotomy of the niche and the regime. In reality it is more a set of gradual
steps, or a continuum.

Some actors can play a key role acting as a bridge between niches and regimes, for example by aiding
the translation process through pragmatic compromises. There are two kinds of key actors. The first
are stakeholders that have both the power and the willingness to influence the regime directly (for ex-
ample frontrunners within Ministries, standardisation agencies, visionary policy makers, politicians or
directors). Key actors can also influence the regime directly or indirectly because of their interests in
embedding of the practices in society (examples are NGOs, sustainability programmes, or frontrunners
or ambassadors in a certain domain).

4.6 Reflexive
Reflexive governance activities, i.e. monitoring, evaluating and learning, are important in TM. In their
seminal article Rotmans et al. (2001) already emphasised that in every development round new know-
ledge, process dynamics and achievements are evaluated. For this reason, Loorbach (2010) dedicated
a separate activity cluster to it. He noted, however, that these reflexive governance activities are not a
separate level of activities, but take place at all three levels (strategic, tactical, and operational). These
activities are interwoven with developing and adjusting the vision and images, the transition paths, and
the experiments. According to Rotmans and Loorbach (2010), learning, the development of new know-
ledge, competences, values and norms, is crucial in this respect, and can vary in form. They explain
learning as gaining experience about the context-specificity of experiments, new functions attributed to
them, and estimating which experiments to scale up. However, according to Halbe et al. (2015) it is
often difficult to assess the sustainability of possible solutions. They also mention that is can be difficult
to monitor in practice, in order to avoid undesired dynamics.

Rotmans and Loorbach (2010) state that by integrating monitoring and evaluation in each phase and
at every level of TM, second-order learning (learning about underlying assumptions and problem per-
ception) may be stimulated (for a more elaborate explanation of second-order learning, see section 0).
This stems from the interactions and the cooperation between the different actors involved. Further-
more, it can be encouraged through the creation of stimulating contexts and facilitating information and
knowledge exchange.

The basis for the evaluation process is transition monitoring (Rotmans & Loorbach, 2010). It is the
systematic accounting of the (social) learning processes in TM and is a prerequisite for success. However,
in practice there are often too few resources for a proper systematic monitoring process, which impedes
scaling up the experiences and lessons learned. Transition monitoring means observing the dynamics of
a transition to gain insight into the complex dynamics of the transition process. These insights are used
to be able to exert influence on the transition more effectively. It is reflexive, because in TM one starts
with a rough design which is adjusted based on the experiences. This way, the design becomes further
specified by the stakeholders in a contextual participatory process. Transition monitoring consists of two
types: monitoring the transition process, and monitoring the TM process.
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The process of monitoring the transition means measuring the dynamics of the physical changes in the
socio-technical system in question (Rotmans & Loorbach, 2010). This includes measuring the modula-
tion of slow macro-level changes, as well as fast micro-level changes. Rotmans and Loorbach (2010)
mention examples of changes at these different levels: niche emergence, regime resilience, seeds of
change, and movements of individual and collective actors at the regime level. This implies that changes
at all levels of the MLP are to be monitored: the landscape (macro-), regime (meso-) and niche (micro-
)level (not just the mentioned macro- and micro-levels).

Monitoring TMmeans measuring actions, events, policies, and strategies, in order to influence the trans-
ition more effectively (Rotmans & Loorbach, 2010). This entails measuring both substance (related
to the transition agenda, e.g. visions, pathways, long-term and medium-term targets, experiments, and
changes in mind-set) and process (e.g. actor behaviour, communication, policy actions, power changes,
and learning processes). Rotmans and Loorbach (2010) differentiate four aspects of TM that need to
be monitored: 1. the actors in the transition arena, 2. the transition agenda, 3. the transition experi-
ments, and 4. the transition process. Monitoring the actors in the transition arena, includes observing
their behaviour, networking activities, alliance forming, their responsibilities, activities, projects and the
instruments they use. To monitor the transition agenda, several elements need to be checked, such as
the actions, goals, project, and instruments that are agreed upon. In transition experiments, specific new
knowledge and insights need to be assessed, as well as how these are transferred. Special attention needs
to be given to processes of second-order learning. Monitoring the transition process of TM, encompasses
determining the rate of progress, barriers, points to be improved, etc.

4.7 Applications of TM
TM as a mode of governance has been developed through its application and subsequent adjustments,
which explains its prescriptive nature. However, there are also some disadvantages of this approach.
Applications at the national, as well as the regional, and the city level are described in the literature
(Loorbach & Rotmans, 2010; Rotmans & Loorbach, 2010). In the following sections one of these ap-
plications (the energy transition) will be discussed in detail and several will be described and reflected
upon more briefly.

4.7.1 Energy transition
This section describes the application of TM in the ‘Energy Transition’, and is based on the work by
Rotmans and Loorbach (2010). A taskforce was set up, which developed a Transition Action Plan (TAP),
including a vision, policy elements, and some form of a transition agenda. The taskforce was dissolved
after its publication; the core messages were accepted by the involved ministries. A new strategic group
(the Interdepartmental Project Directorate Energy Transition, IPE) was started to reassess the progress
and reflect upon future actions. This was done because there was a perceived need for the integration of
different policies and the desire to learn from experiences. The aims were to facilitate and govern the
transition process in a better way and to innovate in policy and government institutions in order to align
these with the requirements of the transition. The main impact was the creation of business and political
conditions for change and acceleration (they note that the importance and success of this can only be
shown in the years to come). Another key impact was linking and broadening experiments.

The programme created a community of professionals and scientists who were involved in the transition
and made the idea of a necessary energy transition common place (cf. development of a global niche,
see section 3.5). Furthermore, it created financial, political, and societal space for sustainable energy
technologies (in MLP terms: it facilitated niche development). It also provided a structuration, guidance
and coordination: participants were more capable of assessing their own specific position and in what
area they could contribute, and it guided the growing network in thinking about involvement without
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the need to completely agree on everything. Thus some reflexive capacity was created in this network
(which is a precondition for the support of long-term processes by policy and government).

At the operational level a ‘Trendsetter’s Desk’ was created for initiators of experiments and transition-
related activities. This government service point provided financial, and policy and legislation-related
support. In its first year it received between fifty and sixty questions, in the following year, it received
more or less double that amount: about ten per month. Most questions had to do with financial and
institutional hurdles, and most of them could be solved. The financial support provided by the transition
programme was 35 million euros, for which experiments had to be part of an official transition path,
involve stakeholders in an important way, and have explicit learning goals for each of the actors of the
consortium.

Often conventional policy instruments were used and the programme was rather technologically fixed,
despite of the specific societal ambition. Furthermore, the participants were mostly regime actors, and
they were mainly selected from business. The sessions were often meetings where agreement and con-
sensus was sought. Little pioneering capacity, societal self-organisation and socio-technical innovation
was created, because the programme was mainly used as a participatory innovation policy. The main
function of TM, namely building capacity for radical innovation, was not really stimulated. This em-
phasises the crucial need for distance from the regime and the need for continuous input from outsiders.
It also confirms that the space for fundamental reflection, debate and innovation needs to be continuously
re-created.

In my view, this case describes only part of the theory, since it does not reflect on the progress of the
transition (physical changes in the system) in a substantial way (only that the notion of change has become
common place). The authors do reflect on the TM process (e.g. that the agenda is adopted, and that
some reflexive capacity has been built), but not concerning the crucial operational part of carrying out
specific experiments (only that experiments are supported). It is therefore difficult to judge the success
of this specific application of TM in influencing and stimulating the energy transition. However, it is
still possible to reflect on TM theory in relation to this particular application.

In my opinion, this application of TM is not entirely according to the prescriptive theory as described
earlier. This is underpinned by the remark by the authors that often conventional policies were used,
that the process was often technologically fixed, and that the transition arena ceased to exist after the
publication of the TAP. The network that followed it was mainly carried by the Ministry of Economic
Affairs, and included mainly regime actors. A similar process can be observed in the case of C-ITS,
where the 5-novermber-group developed the roadmap (the vision, pathways and transition agenda), and
the Connecting Mobility programme (initiated by the Ministry of Infrastructure and Environment, car-
ried out by Rijkswaterstaat) is in charge of carrying out subsequent TM processes and influencing the
transition. In the energy transition, support was offered, and lessons were gathered, but the network was
not actively involved in the experiments and influencing the transition in the way that the transition arena
should operate according to TM literature. The TM process was mainly at the strategic and tactical level:
experiments did take place but were not specifically mentioned or described in detail by the authors. This
is probably the case since the experiments were often business initiatives supported by the ministry, in-
stead of initiated by a transition arena-type network. Rotmans and Loorbach (2010) do not give specific
attention to the large sum of money which was available for carrying out experiments, and such finan-
cial support is not explicitly treated in TM theory, but in my opinion, it can have a substantial positive
impact. Lastly, the government service point is not explicitly mentioned in TM theory, but seems like
a productive institute/instrument in supporting experiments. The Innovatiecentrale could play a similar
role in providing support to experiments.

To conclude, TM was also not implemented entirely according to the theory. In my view this means that
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(at least in this instance) it is very difficult to implement TM correctly and completely. The most difficult
steps seems to be from the transition agenda at the tactical level to implementing practical experiments at
the operational level, and to integrate lessons from different experiments in order to adjust at the direction
and targets at the tactical level. However, these steps are crucial in achieving substantial progress in the
transition. It also seems difficult to establish a transition arena that operates as described theory, which
may be caused by the different backgrounds and therefore different interests of those involved.

4.7.2 Parkstad Limburg
Loorbach and Rotmans (2010) discuss the case of Parkstad Limburg, which aimed to transform a former
mining region. Eight cooperating municipalities created a transition arena. This arena published a vis-
ion document, which contained a problem analysis and definition, shared guiding principles, selected
sub-themes, transition images, and identified transition experiments and projects. According to the au-
thors, the main outcomes are a new élan, and more space for innovation and entrepreneurship (cf. the
development of a global niche). They state that innovations that were suggested in the document have
been realised. However, specific practical experiments or projects are not elaborated upon, nor is the
progress of the transition discussed. Moreover, the authors do not mention any technology, making it a
social rather than a socio-technical transition.

4.7.3 Roof transition
Loorbach and Rotmans (2010) also elaborate upon the application of TM in the roof transition. This
transition, led by the CEO of ESHA (a bitumen producing company), is about linking (partially already
existing) sustainable solutions for roofs, to societal problems (e.g. water, energy dependency, Poor air
quality in cities, and safety issues in public buildings). A transition arena was established, which de-
veloped a vision and transition images (reframing roofs as useful areas). It has evolved into a network
of about two hundred parties. ‘Roof development companies’ were established, which scan areas for
useable roofs and create extra value for municipalities. Transition experiments are in progress (e.g. de-
veloping green roofs in Rotterdam, a pilot project at Schiphol airport, a number of projects in Nijmegen
and Groningen, the development of CO2-extensive new roofing equipment and the opening of the first
100% bitumen-recycling plant both by ESHA). The key accomplishments according to Loorbach and
Rotmans (2010) are a shared future orientation and a transition agenda that has been adopted by the
roofing sector and the Dutch national government.

The transition arena in this case is led by one company (ESHA), which is different from the notion of
the arena in TM theory. Although the idea is to link roofing solutions to societal problems, commercial
interests clearly play a role, which might compromise the aim for a socio-technical transition. Contrary
to the previous case, the transition arena is actively involved in setting up transition experiments (as it
should be according to TM). This might be because of the different set-up of the transition arena, with a
clear leading party with strong interests. Nevertheless, many parties are involved in this transition. The
actual progress of the transition itself (e.g. the percentage of roof area already converted) is not really
discussed, besides mentioning ongoing projects.

4.7.4 Health care transition
Another case discussed by Loorbach and Rotmans (2010) is the health care transition. This transition is
initiated by the DutchMinistry of Health, and care sector organisations. The main idea was to ‘transition-
ise’ an existing innovation programme. The central focus was on experiments, starting with creating a
portfolio of experiments which were aimed at exploring and learning about radical innovations in a real-
life context, centred around the end user. Ongoing innovation projects were integrated into the TM
programme; in the first round, eighty million Euro was made available for twenty six projects. A key
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value was the sharing of learning experiences from the projects with the entire care sector. Parallel to
this process a transition arena was set up. It produced a vision and translated it into images and pathways
which were based on the already ongoing experiments. According to Loorbach and Rotmans (2010), the
main successes were in reframing innovation in health care, and developing a strong transition narrative.

The application of TM in this case is unusual since (ongoing) experiments formed the starting point,
instead of the establishment of a transition arena. Despite of the central focus on experiments on this
transition, the main achievements that are discussed are on a strategic level (reframing, developing a
narrative). It is not elaborated upon how sharing lessons was done, even though it was considered a
key value. A central focus of the experiments on users was also important (it was even one of the
criteria for funding), but how users were involved is not discussed. Furthermore, one successful project
is mentioned, but the general progress of the transition is not discussed. As in the energy transition case,
the role of funding is not really examined. Moreover, it can be questioned whether it was really TM that
was applied, since the process didn’t start with a transition arena, but with a portfolio of experiments and
sharing lessons within the sector, and basing images and pathways on these experiments. This is a totally
different order of processes than described in TM theory, and has many similarities with SNM (cf. for
instance with the development of a global niche from experimental projects).

4.7.5 Resource transition
The case of the resource transition, discussed by (Loorbach & Rotmans, 2010), was initiated by Flemish
waste agency OVAM. The transition programme had two goals: developing a vision and agenda, and
‘transitionising’ the regular policy context, by creating room for innovation within the organisation. A
preliminary integrated systems analysis was performed, and a follow-up project (Plan C) was carried
out. Plan C initiated a broader transition arena, which developed a vision. The agenda was discussed in
a much wider network, at the tactical level. The project was in the phase of defining, implementing and
evaluating the transition agenda and experiments.

According to the authors, the processes at the strategic and tactical level were quite successful, however,
the operational level could not be discussed, since actual experiments had not taken place yet. It is
difficult to judge whether the transition arena truly functions as TM prescribes, since OVAM plays a
crucial role, but the level of involvement of the other parties is unclear. Furthermore, the case is presented
as an international one, but besides taking place in a different country than where TM originated (the
Netherlands) there is nothing international about it. The setting of this application of TM is Flanders,
making it a case at the regional or maybe national level (depending on which specific governmental
organisations are involved).

4.7.6 Other applications
Rotmans and Loorbach (2010) mention several other examples of TM in use. In Dutch national policy
for the water sector a transition arena was being set up, and an icon-experiment was in preparation.
In the construction sector a transition agenda has been developed, in which the dominant paradigm is
questioned. In Flemish policy a transition arena has been initiated (DuWoBo: Sustainable Living and
Building). This arena has developed a vision and agenda, and created a broad network in a period of two
years. At the regional and city level, TM has been applied in the Dutch province of Zeeland and in the
city of Rotterdam. In Zeeland, a three year TM process has ended, in which a transition agenda has been
developed for the province. This agenda included a vision for 2048, seven pathways, and ten future-
determining projects. The next step is to implement this agenda. The Rotterdam Climate Initiative, is
an innovation programme consisting of a variety of projects with the ambition to achieve a 50% CO2
reduction in 2025. It is currently being ‘transitionised’. Another application of TM in Rotterdam is the
development of a transition vision for the old harbour area. Urgenda is a transition network, with a joint
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future agenda for a period of forty years. It combines the efforts of ten innovation programmes (from
micro-level innovation to system-innovation) to implement that agenda. Urgenda has a 500 million euro
innovation budget, and it includes forty targets, and regional and icon-projects. It aims to evolve into a
social movement.

4.7.7 General discussion of TM applications
Most of the cases only describe the TMprocess at the strategic and tactical level, from problem structuring
until the newly established transition arena publish a document containing a transition vision and agenda.
The actual implementation of specific experimental projects is not really elaborated upon. In the case
of Zeeland, Rotmans and Loorbach (2010) actually state that the three year TM process has ended,
even though no experiments had taken place until then (or at least weren’t discussed). In several other
cases, experiments are mentioned but not further discussed. The achievements that are listed, are mostly
in terms of a new élan, a common future orientation, the notion of a necessary transition, a widely
accepted transition agenda, etcetera. This critique is acknowledged in TM literature. Loorbach and
Rotmans (2010) state that TM has so far has mainly focused on the predevelopment phase of establishing
transition arenas with frontrunners, structuring societal problems, and developing visions. According to
Rotmans and Loorbach (2010) TM has matured, but the notions which are mentioned to have been
improved, are those of actor selection criteria, the substance of transition visions and agendas, and the
methodologies used. Carrying out experiments and sharing lessons between them are not mentioned
as areas that have received much attention. They even state that “there are not yet many examples of
transition experiments” (Rotmans & Loorbach, 2010, p. 208).

In many of the cases, the TM process is discussed, but not the progress of the transition itself. Changes
in the physical socio-technical system resulting from the TM process are mostly described in terms of a
shared future orientation, a new common language, a new élan etcetera. The impact of the TM process on
the socio-technical system is hardly discussed: technological developments resulting from experiments,
changes in laws, an increasing number of users are not mentioned, let alone detailed indicators (such as
the share that the innovation has in the fulfilment of a particular societal function).

One of the reasons not to focus on the operational level and the progress of the transition itself, could
be because TM is a relatively new mode of governance (starting in 2001). However, it is not the case
that no experiments have taken place (since experiments are mentioned), nor is it likely that no progress
has been made in the transitions that are described (even if no progress would have been made, this
would be an interesting finding). It is more likely that the authors were mostly (if not only) involved
in establishing the transition arena, problem structuring, and the development of a transition vision and
agenda. This could be the reason that these aspects are less discussed. Nevertheless it seems that the step
from a transition agenda to actually implementing experimental projects and sharing the lessons between
these projects, is a difficult one to make.

According to Loorbach and Rotmans (2010) TM needs to pay attention to international aspects of change
processes. However, this is not reflected in the described cases: almost all cases are distinctly national
or regional in their nature. Even the ‘international’ case described by Loorbach and Rotmans (2010),
is at the (sub-)national level (though in a different country than where TM originated). In addition to
paying attention to international aspects, Loorbach and Rotmans (2010) state that it is important to find
solutions at the right scale. This can be seen in the application of TM at different levels, ranging from
the city level (in the two cases in Rotterdam), the regional level (the case of Parkstad Limburg), the
provincial level (the Zeeland case), and the national level (e.g. the roof transition or the health care
transition). In comparison with C-ITS, international aspects might not have played an important role in
the cases mentioned above (which would explain why international aspects are less widely discussed). In
C-ITS, international developments have quite a large influence on the situation in the Netherlands, since
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there is no car industry in the Netherlands and the car industry is dominated by a large, globally operating
players. Moreover, there is a substantial amount of international traffic on Dutch roads, because of the
role of the port of Rotterdam as a transit hub for cargo.

In several applications of TM (e.g. the energy transition, the health care transition, and the Urgenda
case) there is a substantial amount of financial support available for experimental projects. This type of
support is not mentioned in TM theory, but in my opinion it can have a large positive influence. In the
cases the financial support was often available from other, already existing stimulation programmes or
policies. This makes it difficult to judge to what degree TM contribute to successes, and to what degree
these existing programmes contribute.

In some cases (such as the health care case, Urgenda, and the Rotterdam Climate Initiative), existing
programmes and efforts are ‘transitionised’. The health care case for example, started with selecting
several (existing) experiments as transition experiments before the transition arena was established and
the problem structured. This fundamentally questions what TM actually entails, since it is a different
approach then prescribed by TM theory.

4.8 Summary of important learning aspects in TM
TM advocates a learning-by-doing approach in which experimenting is a key aspect. It starts with the
establishment of a transition arena, which structures the problem, and develops a transition vision, im-
ages and pathways. This arena includes (mostly) frontrunners (regime outsiders), although later TM
work has nuanced this by also including change-inclined regime actors (however, the focus is still on
frontrunners). The arena should include actors with many different backgrounds, to form a wide playing
field. The arena initiates experiments in a top-down manner, based on the vision, images and paths, and
uses backcasting to set up short-term goals based on the long-term vision. The experiments have explicit
a function: deepening, broadening, or scaling up. Concerning the content of learning processes, it is
considered important to learn about culture, practices and structure, which means learning about both
social and technological aspects. Second-order learning is also very important in TM. The transition
arena monitors the experiments and adjusts or reinforce the vision, images, and paths according to the
lessons. These lessons are used in new experiments, since these are based upon the adjusted/reinforced
vision, images, and paths. TM’s transition strategy focuses on innovations that radically differ from the
regime (cf. niche-accumulation), and aims to institutionalise a new culture, practices and structure (cf.
stretch-and-transform). Regarding upscaling, TM aims for rather big leaps, since it advocates that trans-
ition experiments should be iconic, high risk projects with a large potential contribution to the transition,
although the iterative character of experimenting somewhat resembles a bricolage strategy.

The next chapter (chapter 5) combines these insights from TM literature with those from SNM, reflects
upon them, and formulates the five subquestions based on this literature study, complemented with the
subquestion and the main research question discussed in the introduction.
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This chapter discusses and reflects upon the aspects of learning processes considered important in SNM
and TM (discussed in chapters 3 and 4, respectively). To do this, these aspects have been divided into
five different categories: activities, stakeholders, content of the learning processes, knowledge sharing
and follow-up activities, and the transition strategy. These categories were not predefined, but emerged
from the process of reflecting upon the similarities and differences between the insights from SNM and
TM: aspects that are related to each other have been grouped together, resulting in these five categories.
The insights from the literature study, combined in these five categories, have led to the formulation
of five subquestions, one for each category. These five categories of insights are discussed separately
below, and end with posing a subquestion.

5.1 Activities
This section discusses the insights from SNM and TM that are concerned with the activities that bring
about learning processes. In both SNM and TM, experiments and learning-by-doing play a key role.
However, SNM advocates a bottom-up approach, while TM advocates a top-down approach. In SNM,
experiments are initiated and their set-up determined by different actors in the niche, which is called
endogenous steering. According to TM, experiments should be initiated by a transition arena, based on
the transition vision, images and paths (which thereby play a leading role). This top-down approach
provides more control about the set-up of experiments. However, it narrows the focus of these exper-
iments to what is considered important by the transition arena, which is often limited to developments
within one country (since most arenas operate at a (sub)national level). SNM’s bottom-up approach
provides less means for steering, and visioning is considered merely a tool, but wider developments are
more easily taken into account.

TM specifies different aims of experiments, namely: deepening (learning as much as possible about
an innovation in a particular context), broadening (learning about different functions that an innovation
could perform, or settings in which it could operate), and scaling-up (societal embedding of innovations).
In SNM these processes are not specifically mentioned as aims of experiments, but they are considered
important, and can be recognised in: learning on multiple dimensions, learning about the user context,
and the creation of a global niche, respectively.

SNM mentions subsidy as a possible source of protection for niche-innovations (shielding from an eco-
nomically unfavourable selection environment), but it not discussed in great detail in SNM. However, it
is also stated that sponsoring and government funding for projects might create tensions between the short
and the long term: concrete targets (e.g. concerning adoption/sales) could pressure a project forward too
quickly or to follow a more conservative path. According to SNM, these tensions could be counteracted
in two ways: by making learning (rather than quantitative goals) the main aim of experiments, and by set-
ting them up in a modular or phased way. In TM, learning as the main goal of experiments is considered
important, just as in SNM, although this is not because of tensions caused by funding. TM literature
hardly discusses the role of funding, or possible tensions it might cause. Tensions between short-term
and long-term goals are mentioned, but only in the context of the transition paths (instead of individual
experiments). Besides using backcasting to base the paths’ short-term goals on the long-term goals, these
tensions are resolved by constantly adjusting the paths according to the outcomes of experiments, which
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can also be understood as a phased way of experimenting.

The insights from SNM and TM combined in this category have led to the formulation of the following
subquestion:

What are the characteristics of the activities that bring about learning processes in the TIC,
and how do they compare with what is considered important in SNM and TM?

5.2 Stakeholders in learning processes
This section discusses which stakeholders SNM and TM consider important to involve in the learning
processes. Both SNM and TM emphasise the importance of involving many different actors to stimulate
second-order learning. SNM’s list of actors is a bit longer, mentioning firms, policy makers, government
agencies, scientists, users, citizen groups, NGOs, and intermediary organisations, but the idea is the same
in TM. An important difference, however, is that SNM explicitly mentions the importance of active user
involvement, while TM mention only mentions users as consumers who can be involved between and
around experiments.

Another difference between SNM and TM is their stance on involvement of regime actors and niche
actors. SNM advocates a balance between the two, since regime actors are (often) necessary for their
means, competences, and mass (but are often conservative), while involvement of outsiders can broaden
cognitive frames and thereby facilitate second-order learning. TM’s focus is mainly on regime outsiders
or frontrunners (i.e. niche actors), and has only recently been more nuanced, also incorporating change-
inclined regime actors in the TM process (although the focus largely remains on frontrunners).

The insights from SNM and TM concerning the stakeholders involved in learning processes have led to
the formulation of the following subquestion:

Which kinds of stakeholders are involved in the learning processes that take place in the TIC,
and how do they compare with the stakeholders considered important in SNM and TM?

5.3 Content of learning processes
In this section, the insights concerning the content of learning processes. Learning about the desirability
of innovations is considered important in both SNM and TM. In SNM it is mentioned explicitly that
experiments should be used for this. In TM it is stated that societal goals (in the form of the transition
vision), and not particular innovations should be the starting point of experiments (thereby making it an
inherent part of TM). TM scholars mention that SNM is inclined to start with a particular innovation,
which might explain why learning about learning about the desirability is an explicit goal in SNM.

Besides this, learning about many different aspects is considered important in both theories. SNM men-
tions learning on different dimensions: technology, user context, culture, infrastructure and maintenance
networks, industry structure, policy, and societal and environmental effects. TMmentions learning about
culture, practices and structure. However, similar aspects as in SNM are considered important, since
these broader categories contain many other aspects, for example structure contains such diverse aspects
as infrastructure and maintenance networks, industry structure, and policy/legal context. Furthermore,
both SNM and TM place much importance on second-order learning.

The subquestion based on this category reads:

What is the content of the learning processes that take place in the TIC and how does it
compare with what is considered important in SNM and TM?
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5.4 Knowledge sharing and follow-up activities
This section deals with knowledge sharing and sequences of experiments, which are considered import-
ant in both SNM and TM, albeit in different ways. SNM emphasises that sequences of experiments
instead of isolated experiments should take place. Furthermore, local knowledge should be aggregated
to global knowledge: lessons from local projects (in local niches) should be disseminated to facilitate
the creation of shared understanding in the field (a global niche), which can be on an international level,
since SNM does not describe limits to who should or should not be involved in the process of global
niche development. The aggregation of lessons can lead to either knowledge products, or structuring
frames. This process can be facilitated through the circulation of knowledge and actors. It is uncertain,
however, who should stimulate such aggregation activities if it is not happening enough.

In TM, the outcomes of experiments are shared with (the growing network of) the transition arena, which
uses them to adjust the transition vision, images and paths. However, it is not elaborated upon how the
experiences are actually disseminated in this network. In theory, this network can be international, but in
practice it is often at a (sub)national level, which could lead to developments abroad not being taken into
account. Furthermore, new experiments are based upon the adjusted vision, images and paths, leading
to sequences of experiments.

The insights from SNM and TM combined in this category have led to the following subquestion:

How are the lessons learned in the TIC shared with other actors and which follow-up activ-
ities are based on them, and how does this compare to what is considered important in this
respect in SNM and TM?

5.5 Transition strategies
SNM distinguishes several transition strategies, but does not prescribe a particular one. Instead, the
advantages and disadvantages of the different strategies are discussed. Several dilemmas are discussed:
the amount of variety, starting close to the existing regime or radically different (hybridisation or niche-
accumulation), empowerment through conformation to the existing regime or through building up an
alternative regime (fit-and-conform or stretch-and-transform), and upscaling through bricolage or big
leaps.

TM on the other hand, is quite clear in terms of transition strategy. It focuses on frontrunners, which
results in a transition strategy that can be characterised (in SNM terms) as niche accumulation (starting
with an innovation radically different from the regime), and stretch-and-transform (building up a new
regime around the innovation). The upscaling strategy in TM is more or less in leaps, since transition
experiments are described as iconic, high risk projects with a large potential innovative contribution
(although the iterative character somewhat resembles bricolage strategy). TM provides more guidance in
which strategy to follow, but lacks the nuances that arementioned in SNMconcerning strategic dilemmas.

The subquestion concerning the category of transition strategies, is the following:

What type of transition strategy is prevalent in the TIC and among those collaborating with
it?

5.6 Remaining subquestion and main research question
The previous sections summarised the insights from SNM and TM combined into five categories, and
posed five subquestions for the research, based on those categories. These subquestions are complemen-
ted by the subquestion discussed in the introduction, concerning the TIC’s uniqueness:
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To which degree can the TIC be considered unique in the activities it undertakes and the
learning processes that are brought about by them?

Together, these six subquestions help answering the main research question, as mentioned in the intro-
duction:

What is the potential contribution of the learning processes in the Traffic Innovation
Centre to a transition towards C-ITS, judged according to important aspects of learning
processes in SNM and TM?

The next chapter discusses the methods used to investigate the learning processes in the TIC to provide
answers to these subquestions and the main research question.
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This chapter discusses the methodology that is used in this research to answer the subquestions and main
research question. As mentioned in the introduction, this research project was carried out in the context
of an internship, from January to October 2015, at the TIC, through RWS. Activities in the context of
this internship included participation in the weekly meetings of the ‘Kernteam’1 (executive team), and
other meetings (e.g. with a firm). Furthermore, the author gave two presentations about the literature
study for this graduation project (one for the CM team and the TIC’s executive team, one for the team
of department consultations for operational development2. Such involvement is very common in TM
literature. TM theory has been developed in close relation to its application and the involvement of the
authors in that process (e.g. Loorbach & Rotmans, 2010; Rotmans & Loorbach, 2010).

6.1 Data collection & recording
The cases that form the data for this research are the activities and initiatives of the TIC. These are com-
plemented by general aspects of the TIC such as its plans. To assess the TIC’s uniqueness, besides using
the TIC cases, several other cases are used. These are formed by activities that are external to the TIC.
Several types of data have been collected during this graduation internship: interviews, observations, par-
ticipation, personal comments, and documents. These data collection methods are methods commonly
used by TM scholars (e.g. R. R. Brown, Farrelly, & Loorbach, 2013). These different sources will be
discussed below in more detail. Data collection has been based on the important aspects of learning
processes as identified in the literature study that was carried for this graduation project, and described
in chapters 3-5.

Specifically for second-order learning, other methods have been considered, since it is regarded as dif-
ficult to measure. Baird, Plummer, Haug, and Huitema (2014) and Haug, Huitema, and Wenzler (2011)
used ex-ante and ex-post surveys and concept maps (more specifically the difference between concept
maps drawn before and after an activity by the participants). However, these methods were not applic-
able in this context, since both require a pre- and a post-measurement, which was not possible because
it was often very difficult for the author to know in advance which activities would be substantial and
which would be just tours. This was partly because this was unclear for the TIC staff too (e.g. on the
desks, introductory meetings often blended into demonstrations).

Interviews
Nine interviews have been held, between August 11th and September 11th 2015. Important aspects
of these interviews will be discussed, details about the interviewees can be found in appendix E. The
interviews are referred to as (‘interviewee description’, int.). The interviewees were selected based on
their involvement in ‘sessions’ on the desks or in the lab. Six interviews have been held with persons
who have been involved in desk activities, namely: two persons from different firms that have been
involved, the manager of the project that formed the context for most desk sessions, the project leader of
a separate project that held one desk session, one RTC involved in multiple desk sessions, and one of the
TIC staff members responsible for the desks (although he also provided some information about the TIC

1Before the official opening of the TIC on March 25th 2015, participation took place in the project team which was concerned
with setting up the TIC (section 2.1 provides more information about this).

2This is a team of RWS employees involved in investigating which ‘external’ developments are relevant for RWS.
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in general). Two interviews have been held with persons who have been involved in lab sessions. One
of them was the manager of a collaboration between different road operators in the province of Zuid-
Holland, the other interviewee was a senior advisor from a firm involved as facilitator in a project that
held one lab session. Furthermore, one interview was held with someone who was involved in a pilot
project that took place independently from the TIC, but resembled the type of activities that the TIC aims
to carry out on the desks. This interview was planned in order to provide information on the uniqueness
and necessity of the desks.

The interviews were semi-structured, based on the categories as mentioned above. Therefore, the issues
discussed during the were: the stakeholders involved in the session(s), the activities that were carried out
(including e.g. the facilities used, and the barriers encountered), the lessons that were learned, if and how
these lessons were shared and whether follow-up activities were based on them, the transition strategy,
and the uniqueness or necessity of the TIC for the session(s). Specific questions differed somewhat
between the interviews, because of adaptations based on prior information about the sessions that would
be discussed, and the role of the interviewee in them. Seven of the interviews were conducted in person,
one via Skype, and one via telephone. Audio files of all interviews have been recorded. The two firms
and their representatives that were interviewed, have been anonymised, to protect their interests and
future opportunities for collaboration with the TIC. This does not pose a big problem, since the results
are still very understandable.

Observation
Observations were made during four different activities or event. Details of these observations can be
found in appendix E; they are referred to by using: (‘activity description’, obs.). Observations took
place during a desk session (with an RWS project), during a lab session (Innovation in the operation),
and during two meetings (one the project team of a pilot with FCD, one between TIC staff and a persons
involved in a project about traffic predictions). During the observations attention was paid to issues
concerning the different categories as mentioned above, although no specific observation protocol was
used, since the events were too dynamic to plan what exactly to observe in advance. Notes were taken
during the observations, and during one of them (the meeting about the traffic prediction project) an
audio recording was made.

Participation
Besides the observations before-mentioned, there have been four events where data was gathered through
participation of the author. For details about these events, see appendix E; the activities where a par-
ticipative data gathering method was used, are referred to by using: (‘activity description’, part.). The
difference with the observations, was that during participation the author was actively involved in the
events, e.g. by contributing (to some degree) to discussions. One of these events was a session with
the TIC’s executive team about possible issues to take up in the TIC (especially in the lab), in RWS’s
LEF Future Centre . Data gathering through participation also took place during a meeting with a traffic
data firm about possible collaboration with the TIC, during a meeting about collaboration between A58
project and the TIC (with a focus on the initiative for 24 hour sessions), and during a meeting with the
operational development team mentioned above. During these participative events, notes were made.

Personal communication
Many instances of personal communication in the context of the internship have also been used as data.
They are referred to by using: (‘source description, pers.). This personal communication includes con-
versations with colleagues, statements or comments during meetings or presentations, and e-mail contact
(for details, see appendix E). It was impossible to record every single interaction, nevertheless the author
tried to make as many and as detailed notes as possible of this personal communication.

42



Chapter 6. Methodology

Documents
Documents were also used as data source; they are listed in appendix E. Many of these documents have
been created by the TIC’s executive teammembers or other persons involved in the TIC (e.g. in the TIC’s
project team), however, several of the documents were created by other organisations (e.g. a report by
the firm that facilitated one of the lab sessions).

6.2 Data analysis
For the data analysis, the interviewswere transcribed. These transcriptions were subsequently codedwith
the aid of NVivo coding software (basically a programme that provides ways to organise the data, such
as the transcriptions, and the codes one attaches to data segments). The codes were based on the aspects
of learning processes identified in the literature study. These codes were on a more detailed level than
the before-mentioned categories. Furthermore, new codes were added for findings that did not fit well
into any of the codes based on the literature. The findings derived from this process were complemented
with an analysis of the notes from the observations, participatory events, personal communication and
the documents.

Several ways of validating the data have been used. First of all, the use of multiple data sources can
be used for validation, which is called triangulation (Creswell, 2009). Furthermore, the selection of
interviewees was discussed twice with the TIC staff to try to check whether any other person who would
have been relevant to interview would not be omitted. The process of data collection was adaptive in the
sense that it was regularly checked whether it was necessary to gather more data (e.g. by conductingmore
interviews). The fact that the A58 project manager, a TIC staff member responsible for the desks, and an
RTC were interviewed, made it possible to validate the findings based on these interviews, since these
people have been involved in the same sessions. Validation was also done through the use of multiple
data sources. Furthermore, unclarities were checked with the relevant persons.
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The results are presented in three chapters (7-9). This chapter will deals with the results that concern
the Innovation Desks, and the next chapter (8) provides the results regarding the Innovation Lab. This
distinction is made, because the desks and the lab are different facilities, which are used in different
ways. The last results chapter (9) offers the results that concern both the desks and the lab. These are the
results that cannot be attributed to either the desks or the lab, but concern the TIC in general.

The structure of this chapter is as follows. Firstly, the TIC’s plans concerning the desks are discussed,
then the activities that have taken place and several initiatives. The last section provides an overview of
the desk-related results, which also presents findings that do not concern any of the activities or initiatives
in particular. This overview is structured according to the categories of the subquestions (discussed in
chapter 5): stakeholders, activities, content of learning processes, knowledge sharing and follow-up
activities, and uniqueness (the transition strategy is discussed in chapter 9).

7.1 Plans
In almost all plans it is mentioned that the TIC facilitates large-scale experiments with smart mobility
on public roads, in real traffic (Innovatiecentrale, 2015a, 2015c, 2015d; Verheul & Muizelaar, 2015). It
is emphasized that the effects of innovations in terms of traffic engineering can be explored and demon-
strated, which indicates a focus on the effects dimension. However, what these experiments involve is
not concretised in most plans. It is only mentioned in a presentation during a lab session for RTCs and op-
erational traffic engineers (OTEs) that testing might involve implementing applications, viewers etcetera
on the innovation desks, but this is not further specified (Rasker & Frunt, 2015). Whatever experiment
will take place, the TCC’s operational processes always have priority (Innovatiecentrale, 2015a). They
must continue and road safety may never be compromised (TIC staff member3, int.). However, some
hindrance is tolerated (TIC staff member3, int.; TIC staff member2, pers.).

Some other aspects are discussed and not in much detail. A fact sheet mentions the rather general cat-
egories of companies, start-ups, governments, and knowledge institutions as potential ‘clients’ of the
TIC (Innovatiecentrale, 2015d). This implies the involvement of a rather broad array of actors, however,
it is not discussed whether they will be present simultaneously or not. Involvement of potential users
of innovations, such as RTCs and OTEs is also not mentioned. Another aspect is the coupling with the
traffic management processes and operational systems, which is said to contribute to the operationalisa-
tion of innovations (Innovatiecentrale, 2015c). This implies a focus on embedding innovations in current
systems and ways of performing traffic management.

Many plans mention that an important task of the TIC is knowledge retention (Innovatiecentrale, 2015a,
2015j; Rasker et al., 2015). In a document about the processes and approach of the TIC, it is mentioned
that the lessons and experiences should be well-documented, although it is noted that the TIC should
remain a facilitating and stimulating institute with testing facilities, and not become purely a knowledge
centre. Therefore, the last step in the proposed process is to define concrete follow-up actions (which
can also be further lab or desk sessions).
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7.2 Actual activities and initiatives
There have been fewer desk sessions than what was hoped for (TIC staff member3, int.; Kernteam, pers.).
According to an RTC, sessions take place about once a month (RTC, int.). Besides one test session with
RWS all of the desk sessions can be shared under the collaboration with one project: the ‘A58 Spookfile
project’. However, under the umbrella of this collaboration, there are different activities, some of which
have become a kind of spin-off. Firstly, the A58 Spookfile project and its different activities will be
discussed, next the RWS test sessions. Lastly, three initiatives will be discussed very briefly. It must be
noted that two sets of activities in the context of the A58 Spookfile project concern firms, which have
been anonymised to protect their interests and future opportunities for collaboration with the TIC.

7.2.1 A58 Spookfile project
In the autumn of 2014, before the official opening of the TIC onMarch 25th 2015, several parties involved
in the ‘A58 Spookfile’ project (or: A58 project) were invited for a preliminary visit to the TIC (A58
manager, int.). It was agreed that the A58 project would become the TIC’s first project and would also be
used as a ‘launching project’, to learn about how to concretise the desk plans and use the desks in practice
(TIC staff member3, int.). This makes learning an explicit goal in this collaboration, however, this is
learning about how the TIC could function as an instrument, instead of learning about the ‘content’ of the
transition (such as new technologies or changing responsibilities or roles). In terms of the management
approach of transitions, this can be considered a bottom-up approach, since the project was already
ongoing, and not set up by the transition arena based on the transition paths.

The A58 project is a project in which industry, government, and knowledge institutions collaborate to
develop a C-ITS in order to reduce so-called ghost traffic congestions1 (A58 manager, int.). It is initiated
by the province of Noord-Brabant2 (which is the contracting authority). I&M is involved as co-financier,
and the RWS department for the South of the Netherlands is involved as road operator. Via an industry
consultation it was decided to experiment with a Wi-Fi P based C-ITS. This C-ITS consists of three dif-
ferent aspects: data gathering (creating useful data for ghost traffic congestion services, using existing
data), services (providing advice based on this data to counteract such congestions), and roadside infra-
structure (sending and receiving this advice via roadside and in-car Wi-Fi P units). A Pre-Commercial
Procurement (PCP) procedure to develop such a system in competition. The project is subsidised (with
Noord-Brabant and I&M each providing 50% of the government funds), but the PCP procedure requires
the consortia to contribute roughly the same amount as they expect to gain from it in terms of intellectual
property (about 25% of the total costs on average). Eleven consortia were selected to define the system
requirements. Based on these the seven best consortia were picked to further specify the requirements
and develop prototype systems.

The parties that make up the consortiums can be seen in appendix F. Each consortium consists of a con-
tractor and one or several sub-contractors. There are both firms and knowledge institutions involved.
Most of the firms are well-established. Some of them are active in current traffic management, others in
adjacent sectors. The actors that are active in current traffic management (e.g. as RWS suppliers), also
undertake other activities and are involved in innovative projects (such as the A58 project). Therefore,
they can be considered change-inclined regime actors. The other actors – many of which are large firms
and have existed for a long time – are also regime actors, but in different regimes (such as traffic inform-
ation, navigation, logistics, or automotive). This makes them new to the field of traffic management, and

1A ‘ghost traffic congestion’ is a traffic congestion that develops for seemingly no reason: there is no incident, narrowing of
the road etcetera. It is caused by unexpected breaking, causing a chain reaction that creates a traffic congestion which travels
backwards (A58 Spookfiles, 2015).

2At the start of the project, the SRE (Samenwerkingsverband Regio Eindhoven: Eindhoven Regional Collaboration) was also
involved, but it has been incorporated in the province of Noord-Brabant during the project (A58 manager, int.).
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because of this can be considered niche actors. One of the contractors (which is also a sub-contractor
in another consortium) is a Belgian firm, which shows that the TIC does not limit itself to Dutch actors.
However, the firm is active on the Dutch traffic information market and contact with it began through
the A58 project.

7.2.2 Activities in the context of the A58 project
After it was decided that the A58 project and the TIC would collaborate, the consortiums were invited by
the TIC to explore the possibilities of the desks (A58 manager, int.). Most, if not all of the consortiums
have visited the TIC for a session, however, not all consortiummembers were present (A58manager, int.;
TIC staff member3, pers.). There have been sessions with multiple actors present, althoughmost sessions
were with one consortium member, the TIC and an RTC/OTE (TIC staff member3, pers.). Around ten
different parties have visited the desks for a substantive session (thus not counting tours), and there have
been around fifteen to twenty sessions (TIC staff member3, int.). Besides this, several firms were present
at the official opening of the TIC during the ‘Automotive Week’ on March 25th, to demonstrate their
applications (A58 manager, int.). The administration of the TIC was not accurate enough to determine
exactly how many sessions there have been, or precisely which organisations were present.

The sessions mainly facilitated the different people involved in the project, and the TIC staff to get to
know each other. According to a TIC staff member, some of the parties involved in the A58 project (in
different consortia) did not know each other in advance and met for the first time during these sessions
(TIC staff member3, int.). Furthermore, the possibilities of the TIC and those of the products or services
of the A58 parties were explored and discussed. This is illustrated by these statements:

“[what took place was] getting acquainted, and also just a demonstration of what our system
could do and what their [i.e. the TIC’s] system could do.” (Firm1, int.)
“It was a kind of confrontation, a comparison, a pleasant meeting.” (Firm1, int.)
“It is often just getting to know each other, learning to speak the same language, and scan-
ning: what can you [i.e. a firm] do, what do I [i.e. the TIC] have, and how can we help
each other with that?” (RTC, int.)

The aim of the TIC during these sessions was to show the possibilities of the TIC (TIC staff member3,
int.). In the course of multiple sessions, this changes from generic (getting to know each other and
each other’s systems, procedures etcetera) to specific (actually implementing systems, or contributing
to projects carried out on the road). The systems or applications that were demonstrated by the A58
consortium members, were already existing ones (TIC staff member3, int.; Firm1, int.; Firm2, int.).

Firm1
This section is about the collaboration between a certain traffic data firm and the TIC. The multiple visits
of this firm were only with TIC staff members and RTCs, no other actors were involved. During these
sessions it was explored how the TIC could be used in the firm’s ongoing projects (among which the A58
project). The firm’s FCD and its tools (web pages) to make that data insightful were demonstrated and
compared with current ways of gathering traffic data. Because a collaboration with the TIC had not been
incorporated in the plans for these projects, this was considered trying out and looking for a quick-win,
instead of making fundamental use of the TIC’s possibilities: it remained an explorative demonstration.
According to the representative of the firm, the lessons of these demonstration sessions were mainly on
the technological dimension:

“The TIC is currently somewhat narrowed down to purely technology, and that is a petty.”
(Firm1, int.)
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Some second-order learning might have taken place: according to him, these demonstrations were a sort
of confrontation between different worlds. It was not the first time that he visited a TCC, but he found
that the RTCs were confronted with the idea that there was more than just the system they work with.
This indicates some second-order learning (i.e. there are other options too), however, this lesson was not
shared, as illustrated in this statement:

“For the RTC [our message came across], but, well… he can have a personal opinion about
that, but that does not get me any further.” (Firm1, int.)

He would like the TIC to have the engagement to invite the right people for such meetings: he would
like to have a dialogue with the people dealing with the system architecture of RWS, in order to convince
them to change processes fundamentally. That step in decision making processes is lacking, since those
people are currently not yet involved in the TIC.

Furthermore, only demonstrating existing applications is not what this firm is after, since the main aim
of the firm at this moment, according to representative of this firm, is ‘evangelisation’ of its disruptive
vision in which traffic management processes are fundamentally different from current practices: a TCC
needs data and steering opportunities, independent from whether the data gathering and the steering
infrastructure is in-house; road operators do not have to be the owner of the assets, but that they could
also be procured as a service. The firm’s idea to implement this is to carry out projects together with road
operators, to develop the technology first (starting with FCD). The TIC could be used to demonstrate the
added value, but the next step is to develop decision making processes and the actuation side around it.
He thinks that such projects would also require a budget from the side of the TIC, which, he noticed,
is being taken care of. According to a representative of this firm, new steps are necessary in order to
achieve this, and to use the TIC in the way that it is meant, as illustrated below:

“I think that projects to implement concrete things need to be set up, otherwise it will purely
be a shop where we show each other things.” (Firm1, int.)

“A beautiful office is nice, but currently projects and processes need to be built around it,
and I think there are some steps to be taken there, surely also on our side.” (Firm1, int.)

He mentions that there is some kind of idea to set up a project, but he describes it as not more than a lead.
He feels that the engagement and urgency is missing on the side of the TIC. He gives concrete projects
or orders a higher priority since, according to him, there is only the intention to organise such sessions
more often, but the goal of it is not clear to him, as shown in this statement:

“What is the final goal, except collaboration? That is a harmonious idea, but most of the
times you need to be able to work in a targeted way: which process needs to be optimised,
what is the goal? That is something I miss at the moment.” (Firm1, int.)

However, according to the firm’s representative the sessions in the TIC were a good first step to open up
the TCC, although there is a long way to go. He clearly indicated that the TIC was a good initiative, as
shown by this statement:

“[…] the TCC needs to get out of its ivory tower, […] and in that respect we find it a very
good initiative to start a TIC.” (Firm1, int.)
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A particular aspect of the TIC that he found successful is to bring together the operational processes
of local, regional and national road operators. In the Netherlands this is already well-arranged on a
more strategic level compared to other countries. On an operational level this remains difficult, but he
congratulated the TIC for its efforts in this. However, the TIC is not considered as sufficient to open
up the TCC. According to the firm’s representative, a project can be demonstrated in the TIC, but their
different way of thinking should be realized in all TCCs, in the entire RWS organization, and even in
provincial road operators. According to him, activities outside the TIC are also necessary for this:

“I do not view the TIC as the single point of innovation concerning TCCs in the Netherlands.
[…] you can test there, but I think parallel channels are necessary to truly realise decisions.”
(Firm1, int.)

The demonstration sessions did not lead to further visits or concrete steps for collaboration between the
firm and the TIC (Firm1, int.). However, in the context of the A58 project there are plans for further
sessions (see the section about the A58 initiatives), and the firm will probably be involved in those
(directly or indirectly via its consortium). Furthermore, the firm was brought in contact with the NDW.
In a meeting with this firm and the NDW, it became clear that the plans of the NDW for a pilot project
concerning FCD better suited the ideas of the firm (TIC staff member2, pers., 06/08). The NDW is the
organiser of this project; the TIC is passively involved in this project. Since this meeting there has been
no direct contact with this firm.

Firm2
This section is about the collaboration with a traffic data firm3. In a session with this firm, its ‘traffic
data viewer’ was demonstrated. This viewer is a tool to visualise traffic data from different sources. The
viewer is considered only one part of the firm’s business, but it was useful to show the capabilities of the
company. This viewer is already used bymany companies in the logistics sector. TCCs were not the main
focus in the development of the viewer, however, RTCs were considered as a possible target audience.
The firm’s employees have experience with TCCs, and the choices in the design of the viewer have also
been based on this experience. RTCs were not consulted in the development of the viewer, partly because
they are the most difficult group to reach, according to a representative of this firm. TCCs (especially
RWS’s) are rather closed off for the outside world and it is not easy to enter them. The following quote
exemplifies this:

“Actually placing a product in the hands of an RTC is incredibly difficult. […] The TIC
played a very good role in that.” (Firm2, int.)

The firm’s main aim was knowledge sharing. It provided the viewer for free, in return for feedback from
RTCs as users. The firm’s approach was not to sell the product and make a deal. A representative of this
firm acknowledges that this is the final goal – which should not be kept secret. However, he added that
that is not what the TIC is for. The aim was to use it as a platform to show that such services could be
provided as a subscription.

The TIC staff found this viewer convenient and wanted to use it in the TCC, and asked RWS to buy a
license (TIC staff member3, int.). The TIC’s idea was to collaborate with the firm to improve the viewer
in order to create added value for the viewer in the operational traffic management process. Following
this, several accounts have been made available for a period of one year so that the RTCs can use the
3This section is based on the interview with the founder and CEO of a certain traffic data firm (Firm2, int.), unless stated
otherwise, see appendix E for more details. The interviewee has been anonymised in order to protect the commercial interests
of the firm.
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viewer without needing the firm’s employees next to them (Firm2, int.). This enabled RWS to use the
viewer in the operational processes in the TCC in Helmond, as well as the VCNL, the national TCC in
Utrecht (TIC staff member3, int.). According to an RTC, several RTCs have access to the viewer. Some
use it for long periods of time in the operational processes and search for points to improve (RTC, int.).
Others do not use it as much, because of problems in earlier versions. According to this RTC, a TIC staff
member is currently trying to arrange access to the viewer for more RTCs.

Every two months the firm visits the TIC for a user consultation: in which the users (i.e. the RTCs)
are asked about their experiences. It was indicated that this could also have been done via e-mail, but
that a conversation is considered more pleasant, because it enables open the viewer and to ask follow-up
questions. This shows that users were actively involved in this collaboration. This is also considered
a positive aspect of the TIC: that TCC staff get the time to be involved in such projects. The detailed
feedback from RTCs resulted in lessons about the needs of this (potential) user group. These outcomes
of these consultations are not formally written down, however, personal notes are made during these
sessions. These outcomes are used to improve the viewer, and taken into account in the next meeting.
These are always aimed at applicability in the operation. That is alsowhy the consultations are considered
very important: it provides insight into the minimal functionality that the viewer must have to be useable
in the TCC’s operation. It is likely that follow-up steps will be undertaken to investigate which extra
information is necessary to make a serious consideration about implementing the viewer in other TCCs
too, however, this does not have priority. Nevertheless, such embedding is the reasonwhy the firm invests
in these meetings and the development of the viewer according to the outcomes of them. The firm also
used the feedback from these meetings in collaborations with other clients (also because of the firm’s
drive to solve mobility problems in public-private collaboration). This can be considered knowledge
sharing through the circulation of an actor (i.e. the firm).

The firm’s representative hoped that learning about ways of collaborating between government and in-
dustry has taken place on the side of the TIC. According to him, the government would like to change its
relation with firms from commissioning to industry coming up with initiatives. He hopes that this collab-
oration has proved that this is possible, and that there is willingness to invest on the industry side. Such
learning would be on the policy dimension. However, learning on this dimension was not mentioned
by the TIC staff member (TIC staff member3, int.). The only learning that was mentioned, was about
the added value of the viewer for the TCC’s operation, not about a changing relation between RWS and
industry. This is a missed opportunity. It is unlikely that second-order learning took place. According
to the firm’s representative, there has been no learning about underlying assumptions or perspectives, as
illustrated by these statements:

“I don’t believe that we have been surprised, suddenly thinking that they view matters in a
very different way than we do.” (Firm2, int.)

“The conversations that we have with the TIC are mainly […] not new things, […]. I would
view it more in that way, than that I have come to completely new insights.” (Firm2, int.)

According to him, the firm’s activities with the TIC fit in the transition paths. This indicates that the
lessons could contribute to these paths, by supporting them. However, he mentioned that these develop-
ments are not communicated with CM. This indicates that the lessons are not shared with the transition
arena actors.
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Test drives4

Another desk session was carried out during test drives of the A58 project. These test drives – in which
the technical aspects of the prototypes that had been developed by the seven consortia were tested – were
performed in order to decide which service provider consortium would be dropped. The six remaining
consortia (two for each of the three aspects) would continue the development of the C-ITS and start the
implementation. The TIC wanted to learn about how to concretise the collaboration between the TIC
and the A58 project, which remained difficult according to the A58 project manager. Therefore, it was
decided to investigate which role the TIC could play during the test drives, and how its facilities could
be used. This extra learning goal for the TIC was added to these test drives, which were planned to take
place anyway, which is illustrated by the following statement:

“Actually we ‘misused’5 the demonstration drives, as it were, in order to also [achieve] a
goal of the TIC.” (A58 manager, int.)

The idea was to try and follow the cars from inside the TIC using cameras, and learn about what is and
what is not possible with the TIC’s facilities. For this, the cameras normally used for operational traffic
management, were used. Since the operation should not be affected by the desk activities, agreements
were made about the use of these cameras: if a camera was needed for the normal operation, then that had
priority, which was also communicated to the RTCs in the TCC (RTC, int.). In order to make this work,
some practical measures had to be taken as well, such as putting a magnetic plate on the cars to make
it easier to identify, and telephone contact about the moment and location of departure (A58 manager,
int.; TIC staff member3, int.). On the desks, this was done by a TIC staff member and an RTC. The
A58 consortia were invited for this session, but they did not see the added value of it. They had all their
resources on the location of the test drives in order to be able to fix potential problems on site, because
it was an evaluation for them.

According to the project manager, the expectations were low but this extra goal of the test drives also
provided the project an opportunity. It was convenient in terms of publicity to show that the TIC and the
A58 project were collaborating, because this form of collaborationwas easier to capture than deliberation.
Therefore, the desks session was recorded to use the footage in promotion videos.

User involvement in the evaluation of A58 project
Besides these sessions, it has been agreed that an OTE will be involved in the monitoring and evaluation
of the A58 project, for the next one and a half year (A58 manager, int.). This entails a bi-monthly
meeting in which the different parties involved in the project discuss the developments. This RTC is
involved because of his knowledge of the operational traffic management processes, which is considered
important because what actually happens on the road is relevant for the evaluation. The participation of
the OTE in the evaluation, is an active way of user involvement – through which potential future users
are represented. The RTC does not really take into account what the developments in the A58 project
mean for the TIC.

A58 Initiatives
The consortia were also invited to visit the desks in July and August, considering that this is a quieter
period (A58 manager, int.). Several time slots had been reserved for this. However, according the project
manager, the firms were not enthusiastic about this proposal, as illustrated by this statement:

“It makes little sense, since we can be there […] but it is not busy on the road so there won’t
4This section is based on the interview with (A58 manager, int.), unless mentioned otherwise.
5Quotations marks not added, but explicitly mentioned by interviewee.
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be any ghost traffic congestion advice generated. Therefore it does not have any added value
to be there in that centre [i.e. the TIC].” (A58 manager, int.)

Furthermore, there is an initiative to organise another session, based on the previous sessions, which
would be more aimed at concrete testing of data flows (A58 manager, int.; TIC staff member3, int.). The
service that is provided, is not considered good enough, and since the quality of the advice depends on
the different parts of the chain, the idea is to test this chain with all consortia involved (A58 manager,
int.). It has been proposed to do this in a session lasting twenty four hours, in which the six different
parts of the chain (two per area) will be monitored next to each other (A58 meeting, part.). According
to the project manager, this would be the first time that the A58 project and the TIC would actually start
a learning process concerning the improvement of the ghost traffic congestion service. It would also
provide lessons for the TIC about what does and what does not work, according to him.

7.2.3 A58 lessons
During the collaboration with the A58 project, the function of the sessions changed from getting to
know each other, each other’s systems, processes, procedures, to eventually implementing systems or
contributing to projects, which is the phase that the collaboration is currently in (TIC staff member3,
int.). As launching project, the collaboration provided experience with these process steps, which lead to
learning about this process (TIC staff member3, int.). This process-oriented learning also involved very
practical issues: having the radio on disturbs the people in the TCC, a firm encountered problems with a
firewall that did not allow them to receive their data (A58 manager, int.).

Another process-oriented lesson is that it remains unclear to firms what the added value is of visiting the
TIC and collaborating with the operation, partly because they do not knowwhat the possibilities are (A58
manager, int.). According to the A58 project manager, a firm’s products are not always mobile enough
to simply move it to the TIC, and it will require much learning to achieve ‘plug-&-play’ for firms. He
added that actual tests require a large effort on the side of firms: it costs them much money to make
someone available for testing in the TIC and to make the necessary developments and preparations (as
an example he roughly calculated that a 24-hour session would easily cost a firm around ten to fifteen
thousand euro). According to him, firms are willing to make that investment in the context of a larger
project, like the A58 project, however, for smaller projects these costs quickly become larger than the
benefits. According to him, the difficult thing is that firms are commercial organisations which need to
be able to justify costs and benefits, and that these benefits (e.g. insights) are difficult to quantify. This
is illustrated by the following statement:

“In order to come here [i.e. to the TIC], they have to see the added value of it, either in the
project that they are carrying out, or a commercial interest. That interest or added value has
to be very concrete, and when you can offer that, they are more than willing to get something,
but there has to be a commercial drive behind it.” (A58 manager, int.)

He stated that this was also why the firms did not accept the invitation for sessions in July and August.
According to the project manager, the difficult part is this: if there is a commercial drive, then there is
often a procurement, and that is exactly the moment that RWS needs to be very strict in which insights
it gives to one firm, and which to another (because of rules for government commissioning). That is
typically the moment that ‘the doors are closed’.

Besides these process-oriented lessons, the sessions also resulted in learning about the content. Accord-
ing to the project manager, the TIC is a good mechanism to get government and industry collaborating,
instead of holding opposite positions (as commissioning organisation and suppliers). This can be con-
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sidered as learning about the policy dimension (namely about a future division of roles between gov-
ernment and industry). Some learning on this dimension takes place. For the RTCs it provided insight
into the possibilities that firms offer, which enables RWS to come out of its ivory tower (A58 manager,
int.). Furthermore, according to him, the firms – especially the traffic data firms – gained insight into
the processes in a TCC, and the needs of RTCs. According to the project manager, it is unclear to RWS
what its new role would look like, and more steps are necessary in order to discover this. However, he
finds that the biggest resistance is within RWS, which he also noticed in the A58 project. According to
him, people in the workplace and higher management get the idea, but the middle management layer is
difficult to get along, which is illustrated by this statement:

“You need to get along the entire RWS organisation, and that is the biggest challenge” (A58
manager, int.)

According to the project manager, most lessons were about how the TIC could operate. The collaboration
did not lead to many lessons concerning the A58 project itself, as illustrated by this quote:

“Spookfiles [i.e. the A58 project] has not gone differently, than it would have without the
TIC. […] So far it did not really have added value for us [the project].” (A58 manager, int.)

Therefore, in the context of the A58 project the TIC was not particularly necessary. However, it did
enable firms to take a look behind doors that are normally closed (A58 manager, int.). In this respect,
the TIC can be considered unique.

7.2.4 Other activities
RWS session6

Another initiative was to test a certain RWS innovation7. Even though the initiative to test the innovation
in the TIC came from TIC staff members, it can still be considered a bottom-up initiative, since the in-
novation was already being developed, this was not started by the TIC. The innovation can be considered
connected, however, its first goal was branding RWS in the eyes of road users. For this test session, a
test plan was developed by the project team. During the test the project leader, two persons from the
functional maintenance department of RWS (who were also qualified RTCs), and a TIC staff member
were present. This means that no broad range of actors was present, since everyone present works for
RWS. The test was performed to check the functionality of the innovation (TIC staff member3, int.).
According to the project leader, this was focused on the technological aspects: the information shown
by the innovation was checked with the data available in the TIC. This can be considered as deepening:
learning as much as possible about (certain aspects of) the innovation in a particular setting. There were
several barriers. Before the test, there were problems with opening a firewall. Furthermore, there was no
account for a certain desk application, for which the account details had to be ‘borrowed’ from RWS’s
central (nationwide) TCC (called: VCNL). During the test, a person in the VCNL had to be called to be
able to check some of the data.

The lessons that were learned, were purely on the technological dimension. However, the main aim was
not to contribute to a transition towards C-ITS but to brand RWS. Therefore, learning did take place on
the technological dimension, but not the C-ITS technological dimension. The outcomes of the test were
reported by the TIC staff, but they were only shared with the developers of the innovation. Furthermore,
6Based on the interview with the leader of this project (RWS, int.) and the observation during this session (RWS, obs.), unless
stated otherwise.

7Due to sensitivities around this innovation, no further details can be provided.
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because of the sensitivity of the content of the innovation, it is highly unlikely that these lessons will be
shared with others.

According to a TIC staff member, the added value of the TIC was that it provided the opportunity to
detect certain issues with the innovation. This is not unique, however. According to the project leader,
in terms of technological possibilities this test session could have taken place in other TCCs as well. He
added that it would have had extra benefits if it had taken place in the VCNL. However, in terms of the
testing process (e.g. discussions), it would not have been appropriate in another TCC. This is illustrated
by the following statement:

“In terms of software, it could have taken place somewhere else. In terms of environment
and room – we needed that room, and we were busy, there were discussions, you are talking
– it would not have been appropriate, in the middle of a TCC that is busy with its daily
activities.” (RWS, int.)

In this context the TIC can only be considered unique because of the disturbance to operational traffic
management processes that would be caused if experiments were to take place in other TCCs. It does
not seem to be unique in terms of the actual possibility of facilitating such tests.

Other desk initiatives
Three initiatives will briefly be discussed. There has been a meeting with the organisations involved in
a project about traffic prediction, initiated by the Verkeersonderneming8 (Verkeersonderneming, obs.).
During this meeting it was explored whether the TIC and this project could benefit from collaborating.
However, at that moment a collaboration was not deemed useful (TIC staff member3, int.). According
to a TIC staff member, the TIC was not able to save data (which is being worked on, and will be possible
at the end of 2015). Furthermore, it could not be arranged practically that RTCs from the TCC in Rhoon
would be present in the TIC (which was necessary for the project). This highlights some shortcomings
of the TIC, but more importantly it shows that this project could also be carried out without the TIC: in
this context, the TIC was not unique.

Another initiative is to organise desk sessions about the possibilities of social media in traffic manage-
ment, as activities that follow up on the social media lab session (see section 0) that is currently being
organised (TIC staff member3, int.). It would be a top-down approach, since the idea for these sessions
was developed by the TIC. At the moment of writing, there are no concrete plans for these sessions,
which is partly because it depends on the outcomes of the lab session.

The ITS-corridor project (a project experimentingwith cooperative technologies) has approached the TIC
for potential collaboration. The project organisation plans to perform a test with road work warnings via
Wi-Fi P in the autumn of 2015 and has asked if they could follow this test from the TIC, which was
welcomed with enthusiasm (Schrijnen, 2015a). This can be considered a bottom-up approach, since the
project took the initiative for this collaboration. No further details about this potential collaboration were
known at the time of writing.

7.3 Overview
This section provides an overview of the results mentioned above, and presents findings that do not
concern any of the activities or initiatives in particular. This overview is structured according to the
categories of the subquestions (discussed in chapter 5): stakeholders, activities, content of learning pro-
8The Verkeersonderneming is a collaboration of the Rotterdam The HagueMetropolitan Region, the municipality of Rotterdam,
the Rotterdam harbour company, and I&M/RWS, which aims to keep Rotterdam accessible (Verkeersonderneming, 2015).
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cesses, knowledge sharing and follow-up activities, and uniqueness (the category of transition strategies
is discussed in chapter 9).

7.3.1 Stakeholders
Different stakeholders are involved in the desk sessions. In the RWS session, no other actors were
involved but RWS. This was the only session in which RWS was involved, apart from the involvement
of TIC staff members and RTCs and/or OTEs in other sessions. RWS is a governmental organisation and
can be considered a regime actor.

For the rest, the range of actors that has been involved in desk sessions, is more or less determined by
who is involved in the A58 project, since there have been no activities (apart from the RWS session) that
did not evolve from the collaboration with the A58 project. Some of the actors that have participated
in desk sessions are change-inclined regime actors, since they are active in current traffic management
but innovative because of their involvement in projects such as the A58 project. Others are niche actors,
most of which are active in adjacent sectors such as logistics, traffic data, and automotive. This makes
the range of actors quite broad. However, since the niche actors operate in adjacent sectors, they are
also not complete outsiders in the traffic management regime. Furthermore, most of the actors that were
mentioned to have participated in desk sessions, were firms (TIC staff member3, int.; RTC, int.; A58
manager, int.). One research institute was mentioned to have participated in a desks session – although
two universities are also involved in the A58 project (RTC, int.). The sessions were sometimes with
multiple actors, and sometimes bilateral (TIC staff member3, int.). This TIC staff member counted the
TIC staff and RTCs/OTEs as one actor (because the TIC staff members that are responsible for the desks,
and the RTCs/OTEs work for RWS).

RTCs and OTEs of the TCC have been involved in all but one of the sessions, since it is a requirement that
the desks are operated by qualified RTCs (during the RWS session, two RWS employees were involved
who were not working as RTCs or OTEs, but are qualified RTCs). Road users were not involved at
all. However, concerning the innovations involved in the desk sessions, the RTCs and OTEs can be
considered the users (i.e. road users cannot be considered users of these innovations).

Besides operating the desks during sessions, RTCs are also involved in improving a company’s viewer,
by using it and discussing their experiences in meetings with the company, which is greatly appreciated
by the firm (Firm2, int.). Because of his knowledge of the operational processes, an OTE is involved
in the evaluation process of the A58 project, through bimonthly meetings (A58 manager, int.). This is
in line with the plans for the desks, which described the knowledge and skills of the RTCs and OTEs as
providing added value for firms. However, one firm also mentioned that it would rather have persons
involved who are responsible for RWS’s system architecture (Firm1, int.).

The first RTC to become involved (as explained above), mentioned that the TIC is open to ideas from the
work place, which she considers as very positive. However, the involvement of RTCs and OTEs from
the side of the TIC was not very active. According an RTC, there are many aspects that are unclear to
her (RTC, int.). This striking, since she has actively sought involvement in desk sessions and is the first
RTC to be assigned to them. The idea behind the desks is unclear to her, as shown by this statement:

“I don’t know exactly what’s behind it. There is supposed to be a business plan, which I am
still very curious about […]. We don’t get that information, at all: the how, what and why.”
(RTC, int.)

She also mentioned that she has no idea what the preparation of desk sessions entails, and that she does
not know exactly what the role of the RTCs in desk sessions is, and which aspects from those sessions
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she can and cannot share with her colleagues from the TCC. Furthermore, most of the times she gets no
information about the sessions that she has been assigned to, as illustrated by this quote:

“In general, I don’t get information, I am already glad when I know which party will be
visiting. Just sharing my knowledge during the meeting, that is what it ends up like.” (RTC,
int.)

She added that she also received little information about the outcomes of desk sessions. For example, she
did not know the status of the procurement process for the viewer that she helped to improve. Another
example is that she only found out which consortium was dropped from the A58 project, because of her
proactivity and her interest in it, even though she had been involved in the session concerning the A58
test drives (which were organised to evaluate which consortium would be dropped). However, according
to her, the communication was getting better: she started receiving more information from the TIC staff.

The way that RTCs and OTEs are involved, as described above, is in line with the plans. Their knowledge
and skills were mentioned in the plans as facilities of the TIC, they were not mentioned as potential future
users of innovations. This approach also explains the poor communication from the TIC towards the
RTCs and OTEs.

7.3.2 Activities
Most of the times, the TIC has to take the initiative to organise sessions, and it is considered a problem
how to get organisations to find their way to the TIC and convince them of its added value (TIC staff
member3, int.). During the collaboration with the A58 project, the initiative has shifted a bit (TIC staff
member3, int.). The collaboration with the A58 project as launching project is helpful in this, since the
A58 project manager is also actively trying to persuade the consortium members to make use of the TIC
(A58 manager, int.). However, this is only now taking place, and it remains difficult. The organisation
of sessions can thus be considered a rather top-down approach. However, all the sessions so far were
ongoing projects or developments, which makes it a bottom-up approach in terms of the content: these
projects are not started by the transition arena based on the transition vision and paths.

The activities that have taken place during the desk sessions differ. The RWS session was a functional
test of an innovation. According to a TIC staff member, the activities in the context of the A58 pro-
ject developed from meeting to demonstrating, though actual steps towards C-ITS have not been taken
(TIC staff member3, int.). These demonstrations led to the spin-off project with the viewer, which is
implemented in the operational processes in the TCC in Helmond to evaluate and improve it, possibly
leading to broader implementation. Currently the collaboration with the A58 project develops more in
the direction of actual integration of activities: actually organising sessions in collaboration, instead of
demonstrating (TIC staff member3, int.). The test drive session, though in the context of the A58 pro-
ject, did not contribute to t: it was about experimenting with the possibilities the TIC offers, namely
following cars with cameras. These activities are not in line with the plans of the TIC. Actual large-scale
experiments with C-ITS have not taken place. However, much effort is made to achieve this.

Most sessions used the lab facilities for the preparation of desk sessions, but only as a general location for
meetings and discussions, no particular lab facilities were used (TIC, pers.). The facilities that have been
used during the desk sessions are exactly the same as those that are used in the TCC in Helmond (RTC,
int.). However, no traffic management interventions have been done, so far the facilities have only been
used for viewing traffic and its circumstances (RTC, int.). If there is a need for certain applications or
facilities, it is tried to add them, with a practical and pragmatic approach (TIC staff member3, int.). This
could mean incorporating an application that is available somewhere else (e.g. in a provincial TCC, or at
a different department of RWS), it could also be a simple issue, such as arranging a magnetic plate to be
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able to identify cars. For more complex issues, it is judged whether the facility is needed in just that single
occasion, or if it can be expected that it is needed more often (TIC staff member3, int.). An example of
the latter, is the ability to store data in order to analyse it (which was necessary for collaboration with
the Verkeersonderneming), which is currently developed by RWS’s IT department. Furthermore, for the
A58 project it was necessary to use RWS data without the normal ‘detour’ (via the NDW) and 10 minute
delay; because of this, the back office of RWS’s IT systems was changed (A58 manager, int.).

According to a TIC staff member, making such adjustments has always been part of the plans, even
though this was not written down (TIC staff member3, int.). It was not foreseen that in some cases
firms would need to make large investments to be able to use them, or that the lack of mobility of
some innovations would pose problems for the use of the desks. However, the main difference with the
TIC’s plans is that the activities during the sessions were limit to viewing: no actual traffic management
interventions have taken place.

7.3.3 Content of learning processes
Learning about the desirability of C-ITS innovations hardly took place. One RTC mentioned doubts
about the use of mobile applications (RTC, int.). None of the other interviewees mentioned such issues,
nor were any such doubts ever voiced during the internship, instead, everyone seemed very enthusiastic
about C-ITS innovations (TIC, pers.).

Lessons on several dimensions have been learned. According to a TIC staff member, most of the lessons
that were learned during the desk sessions, concerned technology (TIC staff member3, int.). Examples
of this in the activities described above are the sessions in which the possibilities of different innovations
were demonstrated, and the RWS session which was only concerned with technological aspects (did the
innovation function properly?). Some learning also took place on the user dimension, an example of
which is learning about the RTCs preferences concerning the viewer.

The most-mentioned lessons or positive aspects about the sessions can be considered as being on the
policy dimension. According to a representative of one of the firms, the sessions can be considered
‘practice runs’ for a different kind of collaboration between RWS and industry (Firm2, int.). A repres-
entative of one of the firms thinks that companies are very enthusiastic about such a shift in role division
between government and industry (Firm2, int.). This can also be recognised in the following statement
by a representative of another firm:

“Our ambition is to expand that [i.e. their business] in the direction of road operators.”
(Firm1, int.)

According to a representative of one of the firms, the shift in role division will be a big change especially
for the government, and the desk sessions play a role in making it possible (Firm2, int.). In this context,
the TIC is appreciated as an initiative with which RWS opens up and comes out of its proverbial ivory
tower (Firm1, int.; Firm2, int.; A58 manager, int.). An example of the role that the desk sessions have
played, is that firms have learned about the processes and procedures that take place in the TCC (TIC
staff member3, int.; RTC, int.). Another example is that the sessions provided RTCs insight into the
possibilities of certain innovations (A58 manager, int.). However, these lessons are mentioned to have
been learned by others (than those who mention them). It can therefore be questioned to which degree
these lessons have actually been learned.

Furthermore, the sessions did not lead to much learning on this dimension on the side of the TIC. Les-
sons about collaboration with firms were mentioned, but these were about how the TIC could improve
its collaboration with firms, not how the role of RWS as an organisation might change (TIC staff mem-
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ber3, int.). For example, the A58 project manager mentioned that choices have to be made about which
traffic management aspects could be passed on to industry (A58 manager, int.), however, nothing of this
nature was mentioned to have been learned. Some learning did take place that was broader than just
about collaboration between the TIC and firms (e.g. the about viewer, which resulted in implementation
in the VCNL too), however, this was aimed at implementing innovations into current traffic manage-
ment processes, not at learning about how these processes could, might, or need to be changed by them.
Therefore, this hardly qualifies as learning on the policy dimension in a transition towards C-ITS. A bar-
rier for such learning might be that RWS’s culture. RWS is very much focused on its assets (operational
development, part.). This is reflected in the following statement by the A58 project manager:

“The entire infrastructure of RWS […] is the crown jewel that RWS wants to defend and
protect at any cost.” (A58 manager, int.)

According to a representative of one of the firms, this asset-based orientation holds for the entire traffic
management structure involving municipalities, provinces, and at the national level RWS (Firm1, int.).
Because of these barriers, the initiative of starting a TIC could be considered as an important first step
towards learning about policy. It is already a big step for RWS to open the TIC: traditionally it was ‘not
done’ to allow others to plug into RWS’s systems (A58manager, int.), but now changes in IT architecture
are made, and third parties are invited. According to one of the firms’ representatives, there is also a
good collaboration between municipalities, provinces and RWS in the TCC in Helmond (Firm1, int.).
Furthermore, an RTC mentioned that several RTCs and OTEs are becoming used to the fact that third
parties visit the TCC, and she has realised that her knowledge as an RTC can also be valuable for firms
(RTC, int.).

Some second-order learning took place on the part of an RTC. She mentioned that her mind-set has
changed: she has started questioning the reasons behind certain operational traffic management scen-
arios, and indicated that she has become convinced that ‘smarter asphalt’ is a better option than more
asphalt (RTC, int.). However, second-order learning remained limited to her. In none of the interviews
concerning the desks was such learning, or examples of it, mentioned to have taken place. Moreover,
it was mentioned not to have taken place (Firm1, int.; TIC staff member3, int.; RTC, int.; RWS, int.;
Firm2, int.).

7.3.4 Knowledge sharing & follow-up activities
In some sessions the lessons were captured (e.g. notes were taken during the user sessions for the viewer,
during the RWS session issues were written down and images added). However, according to a TIC staff
member, the outcomes of most sessions are not written down (TIC staff member3, int.). This might be
related to the nature of the sessions: those where lessons were captured, have a more experimental nature
than the other sessions, which were more demonstrations.

The lessons that were captured, were not widely shared, only with the persons responsible for the devel-
opment of the project/innovation in question. The managing director of the TIC does e-mail a weekly
update to many people, however, it mostly contains brief descriptions of past activities and those coming
up, not detailed lessons. Lessons are shared through the circulation of actors: those involved in the desk
sessions are also involved in other activities. The TIC staff keeps in mind the lessons from one session
and use them in other sessions and meetings (TIC staff member3, int.). Outcomes of the RTC meetings
about the viewer for example, were taken into account in the meetings with the firm’s clients (Firm2,
int.). However, these outcomes are not shared with CM, even though they support the transition paths
(Firm2, int.).
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7.3.5 Uniqueness
The TIC’s facilities are not considered unique in terms of the possibilities that the systems offer by
everyone involved in the desk sessions. In terms of the technical possibilities the two initiatives that most
closely resembled actual experiments (instead of demonstrations), the RWS session and those concerning
the viewer, could have taken place in another TCC – for the RWS sessions, VCNLwas even considered a
better location in this respect (RWS, int.; Firm2, int.). However, it is also mentioned – first and foremost
by an RTC – that the discussions etc. during the sessions would have disturbed the operational processes
too much if these sessions had taken place in a TCC (RTC, int.; TIC staff member3, int.; RWS, int.). It
was also mentioned that the involvement of RTCs and OTEs – and that they get the time to be involved –
provides much added value and was unique for the TIC (Firm2, int.). Furthermore, according to manager
of the Bereik programme (see section 8.2.1), the TIC could provide guidance for other TCCs through the
testing of innovations them before other TCC do so (Bereik, int.).

However, the necessity of the TIC could be doubted. The Bereik manager mentioned that the potential
guiding role for TCCs could also fulfilled by the VCNL (Bereik, int.). According to a representative of
one of the firms, it is involved in three innovation projects with RWS (one of them about the TCC of the
future, also involving a province, municipalities and firms) that are all independent of the TIC (Firm1,
int.). The project about traffic predictions with the Verkeersonderneming is another example of a smart
mobility project that does not collaborate with the TIC. In the following paragraph, two projects that are
initiated/carried out independently of the TIC will be discussed in a bit more detail.

RWS has carried out an experiment using drones to provide the TCC images of places that don’t have
a camera infrastructure (CAS, int.). During the pilot, video images with 3 drones were streamed to the
responsible RWS TCC, and to the traffic engineer in charge for the festival where it took place, and
used in the operational traffic management processes there. The pilot was considered successful, and its
lessons were shared, e.g. through presentations, meetings, and a ‘summer school’ (CAS, int.; Van der
Pligt & Van den Burg, 2015). Even though it did not concern C-ITS, it is relevant, since the TIC is also
interested in drones with this purpose, and it is the type of experiment that the TIC pursues. It shows
that such an experiment can be carried out without the TIC. Another project independent of the TIC, is
currently being carried out by the NDW. It is a pilot about how FCD can be useful in the operational
processes of the TCC of the municipality of The Hague, aimed at a procurement procedure to actually
implement it (Uenk-Telgen, Bakker, Heijligers, & Van de Ven, 2015) (NDW, obs.). Even though the TIC
is being kept up-to-date and it is hoped that the desks could be used (NDW, pers.), the pilot was set up
independently of the TIC and its facilities (Uenk-Telgen et al., 2015); thus this pilot can be carried done
without the TIC. Moreover, it was also mentioned that the implementation of FCD in this TCC could
serve as test for the TCCs in other provinces (NDW, obs.), which exemplifies the guiding role mentioned
by the Bereik manager.

These projects show that the TIC might not be necessary. However, the TIC is said to open up RWS and
enable it to come out of its ‘ivory tower’ (Firm1, int.; Firm2, int.; A58 manager, int.), and the projects
mentioned above do not seem to have contributed much to this. RWS is not involved in the NDW pilot.
The drone project was based on ideas developed internally in RWS, and although an extra goal was to
stimulate firms to come up with solutions for RWS issues, this was only done through media exposure
since only one firm was invited for the project (CAS, int.). This is in contrast with the accessibility
and openness of the TIC, which is mentioned to provide added value (A58 manager, int.). However,
one firm’s representative also stated that many parallel channels are necessary to truly achieve decisions
about fundamentally changing TCCs and their processes (Firm1, int.).
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This chapter provides the results regarding the Innovation Lab, and has the same structure as the previous
chapter (7), which presented the results concerning the desks. The first section discusses the TIC’s plans
regarding the lab, the next sections discuss the actual activities and several initiatives. The last section
provides an overview of the lab-related results. All these sections discuss the results according to the
categories of the subquestions (discussed in chapter 5): stakeholders, activities, content of learning pro-
cesses, knowledge sharing and follow-up activities, and uniqueness (the transition strategy is discussed
in chapter 9).

Non-substantive activities, such as tours, or meetings with other organisations to get acquainted and
explore possible collaboration are not discussed here, but in the chapter about the TIC in general (9),
since it is often not clear whether these meetings would lead to actual activities in, or organised by the
TIC (let alone whether they would take place in the lab or on the desks).

8.1 Plans
Activities
The main aim for the lab is to facilitate a contribution to specific projects and general complex issues,
ideas and questions in the field of smart mobility, through innovating, experimenting, inspiring and
learning, aimed at visible results (Innovatiecentrale, 2015a, 2015c, 2015f). Visibility in this context also
concerns implementation and actual use, not just that results are noticeable (TIC, pers.). It has been
emphasised that sessions should always have follow-up actions, be it another lab or desk session (giving
the process a cyclical character), or activities outside of the TIC (Innovatiecentrale, 2015f). Verheul and
Muizelaar (2015) added that the scope should be on issues or applications that could be realised in a
reasonable time-span (before 2023). The most important point concerning the plans for activities taking
place in the lab, is that the lab should not become a standard office meeting place (TIC staff member1,
pers.). In the concept ‘service catalogue’, several services are mentioned, such as acquisition, initiation
and support in set-up and development of projects (Rasker et al., 2015). Furthermore, it mentions that the
lab could aid in attracting capital (for example through innovation funds, Small andMedium-sized Enter-
prise stimulation funds, or European Union funds), public relations communication, and the organisation
of events/sessions.

In a comprehensive plan it was emphasised that the lab activities should add to the already existing activ-
ities, instead of organizing similar events (such as lectures, industry consultation sessions, symposiums,
open-ended brainstorm sessions, project groups, periodic meetings, or networking events): certain issues
could be tackled more efficiently with new formats (Verheul & Muizelaar, 2015). The plan proposed a
‘challenge’: a (possibly multi-day) session where complex issues are investigated by different stakehold-
ers in order to stimulate developments that contribute a transition towards C-ITS. This would involve
a ‘challenge owner’ (the organisation for which the issue is most pressing/important; this could also be
the TIC itself). Such a challenge would require a proactive programming approach, clear monitoring
of the scope, and an adequate preparation. Different appropriate methods could be used during these
challenges, such as: serious gaming, scenario analysis, a ‘versnellingskamer’ (a structuring approach for
creative, and decision making processes). Furthermore, challenges could be linked with demonstrations
or visits to test sites.
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In order to come up with the issues or themes for these challenges, it was proposed that the executive
team would analyse the topics of client contacts and clustering them around common themes (Innovatie-
centrale, 2015b). Another idea, developed during a session with the LEF Future Centre (RWS’s internal
centre focused on creating breakthroughs and new thinking patterns), was to organise a session involving
many different organisations from which a list of issues would arise (LEF session, part.). In a document
about the process of organising lab activities a similar idea is mentioned: (periodically) assessing im-
portant issues in which the TIC could play a role (Innovatiecentrale, 2015f). This assessment could be
done by the TIC’s executive team, but also in collaboration with its steering committee, with partners, or
even many stakeholders. According to this plan, the TIC investigates the feasibility, possible sponsors
and participants etcetera, to come up with a prioritisation before starting the actual organisation of the
challenge.

Concerning functions of sessions (deepening, broadening, or upscaling), it can be said that the aim for
visible results is a sign that upscaling is considered important. However, the plans for the lab do not
specify one particular function for the sessions, nor that sessions should have (one of) these functions in
general.

The plans do not mention possible tensions between the short and the long term, although the aim for
implementable results might pressure sessions forward. This is amplified by the focus on the foreseeable
future, although foreseeable is mentioned as before 2023, which means a period of eight years, which
is not considered as a particularly short-term focus in transition literature. Furthermore, the possibly
cyclical character of sessions and the focus on learning could counteract possible short-term pressures.
It is even explicitly mentioned that activities might ‘fail’ (TIC staff member1, pers.).

In early plans for the lab the range of activities was quite broad: initiation and support in project de-
velopment, attracting capital, organising events, communication and more. In later plans, the focus was
primarily on organising specific events: challenges. The proposed instruments for these are approaches
that might be interpreted as (or have elements of) visioning exercises (especially scenario analysis). The
focus on follow-up activities might ensure that such visioning exercises will not remain just exercises.

The plans about are ambiguous about who decides which issues will be taken up as a challenge: whether
this is done by the TIC’s executive team, or if other organisations will be involved as well. Nevertheless,
it can be said that they are gathered in a bottom-upway: they are not derived from the developed transition
paths, but arise from the issues faced by different actors. The organisation of the challenges itself has
a slightly more top-down character, since this will be done by the TIC – as a kind of manager of the
transition – although in collaboration with other actors (for example by searching for an interested party
which can serve as a sponsor).

Stakeholders
In many documents, presentations etcetera about the TIC, it is emphasized that government, industry and
knowledge institutions will collaborate in the lab (Innovatiecentrale, 2015a, 2015c; Rasker et al., 2015).
It is explicitly mentioned that a network should be developed (Rasker et al., 2015; Verheul & Muize-
laar, 2015). So-called ‘leader firms’ or role model firms (such as TomTom) are explicitly mentioned
in this context (Rasker et al., 2015). Furthermore, it has been suggested that the lab could serve as a
regular ‘event’ location for example for other organisations which are housed at the automotive campus
in Helmond, or for the parties involved in the different regions of the ‘Beter Benutten’ programme (a
programme of the Dutch ministry of infrastructure and environment to utilise road infrastructure in a
better way) (Verheul & Muizelaar, 2015).

The idea has been developed that multiple parties could be involved in activities concerning a common
theme or issue (Innovatiecentrale, 2015b). In this respect, many organisations are mentioned, and there
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had already been contact with several of them. There are different types of actors mentioned in this
clustering: five C-ITS projects (which are in itself collaborations between different organisations), seven
government bodies, six companies, and a public-private partnership.

According to its plans the TIC clearly aims to involve a broad array of actors (government, industry, and
knowledge institutions), and not only Dutch organisations. The suggested clustering approach indicates
that these different actors are involved jointly which should facilitate second-order learning among them.
However, this approach also shows that the focus is mainly on governmental organisations and firms.
Knowledge institutions are (to some degree) involved, but only as partner in one of the projects: none
are specifically mentioned. Furthermore, road traffic controllers and operational traffic engineers are in-
volved, but more as (organisational) facilities than as (future) users: they can contribute their knowledge
of operational traffic management.

Almost all of the governmental organisations are actors in the current traffic management regime. It is
difficult to say whether the firms that are mentioned are regime- or niche actors, however, most of them
are active in the field of traffic management, or similar fields such as traffic data/information, and almost
all of them are big, and well established.

Content of learning processes
In several plans it is mentioned that the lab’s role (besides preparation of desk sessions), should aim at
contributing to broad issues in the field of C-ITS (Innovatiecentrale, 2015a, 2015f). In a plan about how
the lab could achieve this, it is stated that the scope of the TIC should remain broad, and that the focus
should not only be on technology, but about the system: the combination of technology, services, organ-
isations, processes, interests, users, effects, business context, financing etcetera (Verheul & Muizelaar,
2015). Since these system aspects are very similar to the dimensions mentioned in transition literature,
it can be said that it is an explicit aim to learn on multiple dimensions. Learning about the desirability
of C-ITS innovations is not mentioned, and the TIC’s plans and staff show a predisposition towards the
idea that such innovations are desirable. Second-order learning is not mentioned in any plans for the lab
either (neither explicitly nor implicitly). This shows that it is not aimed at. However, statements like
‘RWS might not operate the TCCs anymore in ten years’ have been made (TIC, pers.), which shows that
the TIC staff is willing to question underlying assumptions.

Knowledge sharing and follow-up activities
There are no specific plans for the lab concerning knowledge sharing and follow-up activities. The plans
concerning this, are the same for the desks and the lab, and are discussed in section 7.1.

8.2 Actual sessions and initiatives
There have been only a few substantive activities (as opposed to the many visits to the lab as introduction
and tour, or to discuss possible collaboration), not as many as the TIC’s executive team would have
wanted (Kernteam, pers.). The actual activities that will be discussed, are: the Bereik and ‘innovation
in the operation’ sessions, and the Freilot project. Furthermore, several initiatives will be discussed,
namely: the data challenge, social media, serious gaming, and RWS initiatives. Two failed initiatives
are also briefly mentioned. Because the initiatives have not (yet) taken place, not all aspects of learning
process could be discussed. However, in some cases it is possible to discuss expectations about these
learning aspects, which can also provide valuable insights.

8.2.1 Bereik1

1This section is based on an interview with the manager of the Bereik programme (Bereik, int.), unless indicated otherwise.
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Stakeholders
The Bereik session was held with about twelve persons who are involved in the ‘Bereik!’ programme
(see section 2.3.3 for more information about this collaboration). The persons who were present, were
part of different teams of this programme: the regional desk team (the operational controllers of the
regional traffic management desks, who deal with the impact of accidents on the regional road network),
the regional traffic engineering team (the team who manages the agreements, arrangements and support
of the regional desk team), and the regional directing team (who take care of the planning of road works),
as well as the manager of these teams.

These people, especially the regional desk team, can be regarded as users of C-ITS innovations, since the
systems they use for traffic management will be substantially affected by them. Even though the Bereik
programme is relatively new, established about 4 years ago, it can be considered a regime actor, because
all the organisations in this collaboration are regime actors. This is because they are involved in current
traffic management.

Activities
The session was initiated by the manager of the Bereik programme in the context of their annual team
outing, giving the organisation a bottom-up character. The intent was to look at their work from a dif-
ferent perspective: creating awareness about the changing context or environment of their work and
thinking about what these changes might be. The function of this session could be characterised as rais-
ing awareness about, and exploration of a changing context. For the team manager it also served as an
anticipatory session for a similar process to be undertaken with the different road operators in the Bereik
programme.

The session started with an introduction by the TIC’s managing director, about the TIC and C-ITS de-
velopments. This was done on the basis of the explanatory illustration of the TIC (Innovatiecentrale,
2015i), which was positively received because it gave the story a visual aspect. A member of the TIC’s
executive team (who is also a CM employee) discussed CM’s transition paths. This was followed by a
discussion about what developments along these transition paths would mean for their work. Included
in the session was a visit to the innovation desks.

Content of learning processes
According to the Bereik manager, learning took place on the user and technological dimensions, and
not on other dimensions such as environmental and social effects, the relation between government and
industry, or culture. The introduction about C-ITS by the TIC staff was considered to provide added
value for the participants, since many of them were not fully aware of developments in C-ITS. Learning
on the technological dimension could be characterised as rather general: it did not focus on a specific
innovation, but on C-ITS innovations in general. Furthermore, it did concern how (or even whether) such
innovations would ‘work’. However, this was not so much about the innovations’ technological details,
but more in relation to their own work processes. Learning on the user dimension was more specific: the
use of C-ITS innovations in the context of the Bereik programme’s current work processes, as illustrated
in this quote:

“We have reasoned, based on the tasks we currently have.” (Bereik, int.)

The participants – especially the more operationally oriented – concentrated mainly on the opportunities
that C-ITS innovations could provide them in order to improve their current work and have more effect.
More specifically, the discussions were about how C-ITS would change the ways in which they would
be able to inform and steer traffic. However, there was also considerable scepticism about the need for
C-ITS innovations, which can be interpreted as learning about the desirability of these innovations.
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Second-order learning did not take place during the session. As mentioned above, the current work
processes were used as a starting point. It was explicitly mentioned that it was not discussed what they
would do if they would not have the task of informing traffic anymore, or if people expect different things
from them. Underlying assumptions were thus not questioned. However, some second-order learning
might have taken place for the manager, since she mentioned that another session should take place some
time, with totally different starting points, such as:

“What if we [the Bereik programme] do not matter anymore entirely, or in a different way,
what should we minimally do?” (Bereik, int.)

This shows that she does question underlying assumptions, although not very thoroughly since it is only
an idea to undertake this. Furthermore, it could be the case that the realisation that the session focused on
current processes (and with that, the idea to question those underlying assumptions), arose while trying
to recall the session because of the request for an interview about it.

Knowledge sharing and follow-up activities
The manager of the Bereik Programme indicated that the intent was to give substance to the team outing,
and to have discussed C-ITS developments at least once. Because of this, nothing of the day’s programme
had been captured or written down (besides by taking some photos). Even though the set-up of the
session was put forward with a proposal by the Bereik manager to think about such developments more
systematically in mind, the session was not discussed afterwards in terms of what has been learned or
what should be done with the outcomes. They were also not communicated with CM in order to adapt
or strengthen the transition paths.

According to the manager, the session did not result directly in changes in the work process. However,
several follow-up activities were mentioned. Firstly, she mentioned that such brainstorm sessions should
take place more often, and that the lab session has made the participants more willing to discuss C-ITS
developments more often. Secondly, the session strengthened the manager’s idea that C-ITS develop-
ments need to be discussed within the programme (for the coming 3.5 years) that she proposed for the
Bereik collaboration. However, no concrete actions had been taken at the time of the interview.

The manager was invited for a ‘round table’ organised by CM (which was already planned), about ex-
pectations about the future, and the necessity of a regional vision (e.g. for investments). This can be
considered knowledge sharing through the circulation of an actor.

Uniqueness
According the Bereik manager, the lab has added value by providing a different environment than the one
people are normally working in; this is facilitated by its division in three parts with lay-outs that differ
from a normal office. It was also mentioned that the Bereik session could have taken place somewhere
else. However, it was added that the lab does give such a session more status, because of the dedicated
location and staff. Helmond (being not very central in the Netherlands) was considered far away for the
participants.

8.2.2 Innovation in the operation
This section is about three ‘innovation in the operation’ (IITO) sessions with the RTCs and OTEs of the
TCC in Helmond2. The TIC staff did not see these sessions as substantive (Kernteam, pers.). However,
from the viewpoint of user involvement, it is interesting to discuss.

2This section is based on the presentation for the three ‘innovation in the operation’ sessions (Rasker & Frunt, 2015), and
personal observation during one of them (IITO, obs.), unless indicated otherwise.
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Stakeholders
The IITO sessions were focused on road traffic controllers and operational traffic engineers of the TCC
in Helmond as users of (current and future) traffic management systems. Furthermore, the head of the
TCC in Helmond was present. These persons can all be considered regime actors since they work in the
TCC in Helmond which is part of the current traffic management regime. However, the head of the TCC
has frequent contact with the TIC staff making himmore open to change than other. Also present was the
coordinator of the TCC’s operational traffic engineers – who is also a member of the executive team of
the TIC. Because of these two roles he can be considered a change-inclined regime actor. The managing
director of the TIC was also involved, and can be considered a niche actor, though with strong ties with
RWS as regime actor. Lastly, two facilitators of the firm VHP Human Performance guided the sessions.
Because of their facilitating role, and not being active in current traffic management or in developments
influencing traffic management, these persons are neither regime- nor niche actors.

Activities
The sessions were initiated by the TIC and the TCC in Helmond, which can be considered a top-down
approach (with the TIC operating as a kind of transition manager). The sessions consisted of several
parts: two brainstorm exercises about innovation in the TCC’s operational processes, a presentation by
a road traffic controller – the first to become involved in desk sessions – about her experiences, and a
visioning exercise. Even though the road traffic controllers and the operational traffic engineers can be
considered the users of many C-ITS innovations, it can be questioned whether they are actually involved
as (future) users. As previously discussed, in an early plan for the TIC, these people are mentioned as
facilities instead of (future) users (Rasker et al., 2015). Furthermore, the TIC and TCC staff mainly
focused on their stance towards innovation in their work processes, than on the actual content of their
opinions and expectations. This is reflected in the fact that the road traffic controllers are provided with
virtually no information about the desk sessions during which they are operating the desks (RTC, int.).
This would also explain why these sessions were not considered substantive: these sessions were not
about the content of their expectations, but to get these people interested and involved in future desk
sessions.

Content of learning processes
A substantial part of the session was devoted to the views of the road traffic controllers and operational
traffic engineers about innovation in the operational process (i.e. desk sessions and their outcomes which
possibly affect the work in the TCC in Helmond). According to one of the facilitators the aim of this was
to get an overview of what the implications of such innovation processes would be for the participants.
The first two exercises were about the value of innovation in the operation, the things going well, and
possible concerns. Some learning took place on the dimension of social and environmental effects: it
was expected that C-ITS innovations would improve the efficiency and safety of traffic flows and reduce
their emissions. However, most points mentioned were not about the content – e.g. about how they (as
users) would (not) use C-ITS innovations – but about the process of experimenting with innovations and
what this would mean for their current work processes. According to the participants, such innovation
processes will mean something for the way they work, provide guidance for it, show how future col-
laboration will look like, and will require adaptation of culture and behaviour. This does not mean that
learning on the according dimensions has taken place during the session, it shows that the participants
expect that actual innovation processes (e.g. desk sessions) will make them learn about these aspects.
However, there is also scepticism: RWS was mentioned as an unwieldy organisation, which made the
participants doubt how much actual innovation would take place, and whether RWS could keep up with
developments in industry, which according to them could lead to the situation where firms would take
over RWS’s job.

66



Chapter 8. Results: Innovation Lab

The visioning exercise was aimed at how the road traffic controllers and operational traffic engineers
would like to execute traffic management in 2020, without the ‘traditional’ (i.e. current) means for this.
The produced visions showed changes onmany different dimensions. However, the content of the visions
was only briefly presented. Because of this, it could be said that no real substantive lessons were learned,
since the visions were not discussed in terms of implications, steps to take etcetera: the visioning exercise
remained (just) an exercise. The follow-up question – what the participants would need in the short term
– did lead to learning on the user dimension. However, this was not based on the produced visions, but
on current operational processes.

Knowledge sharing and follow-up activities
The few lessons concerning the content, were not written down, analysed, shared or in general taken
into account. This is likely because of the goal of informing and getting the road traffic controllers and
operational traffic engineers involved. The lessons about the innovation process, such as the request for
more information (e.g. about what is being done in the TIC) were taken into account, but not system-
atically. According to the coordinator of the OTEs (and TIC executive team member), the provision of
information would be improved, discussions (about what is taking place in the TIC) should take place,
and a newsletter would help.

Uniqueness
The uniqueness of the lab in the context of this session was not discussed with the organiser or the
participants. However, by analysing the use of its facilities, and the TIC’s organisational role it can
nevertheless be discussed. This session could have taken place somewhere else considering the facilities
used: screens (for presentations), a flip chart, post-its, and the long desk (which did not have added
value). In terms of organisational role, this session could not have been organised by other parties. Both
the TCC and the TIC are necessary for a session about innovation in the operation: the TCC is concerned
with the operation of traffic management and the TIC with innovations that could play a role in traffic
management.

8.2.3 Freilot3

This section elaborates upon a collaboration project between CM, Van Berlo and Imtech, about the in-
novation which was tested in the (already finished) Freilot experiment. This innovation facilitates com-
munication between trucks and traffic lights in order to improve the traffic flow and reduce emissions,
by giving trucks the green light when approaching. The project consisted of multiple activities, the first
of which took place in the lab.

Stakeholders
CM was the initiator of the session, and as transition manager it can be regarded as a niche actor, since
it tries to achieve a transition by providing an overview of (niche) developments. However, since the
programme is carried out by RWS employees, it has very strong links with RWS as a regime actor. The
TIC did not play a role in the organisation of these activities (one person from the TIC’s executive team
was present, but only in his role of member CM). Imtech is a large, well-established firm in current
traffic management, being a regular supplier and partner of RWS (TIC member3, int.). This makes it a
regime actor, however, because of its involvement in a C-ITS experiment (Freilot), it can be considered as
somewhat change-inclined. Several persons from the strategic communication department of Van Berlo
were involved, and operated as process facilitator. This makes Van Berlo neither a regime-, nor a niche
actor, because it was only present as ‘an instrument’: helping the other actors to make progress, instead
of being active in current traffic management or in developments influencing traffic management.

3This section is based on the interview with the project’s facilitator (Van Berlo, int.), and the concluding document of this
collaboration (De Brouwer, Hoevenaars, & Hornix, 2015), unless otherwise mentioned.
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Besides the organisations directly involved in this project, several other actors were involved for one
session. The municipality of Helmond was involved in the first session, because it had been involved in
the Freilot experiment. They can be considered change-inclined regime actor because of its involvement
in current traffic management (as a local road operator) and in the Freilot experiment. Residents were
involved as stakeholders that will be affected by the implementation of the Freilot innovation. A neigh-
bourhood coordinator was also involved, as a regime actor on the neighbourhood level. Truck drivers
were involved as users, and their transport companies as indirect users (employers of users). The muni-
cipality of Tilburg was involved as a regime actor because of its role as a local road operator. Both the
transport companies and the municipality of Tilburg, were involved because of the role of these types of
actors in deciding whether or not to adopt (i.e. to implement) the innovation. All in all, a rather broad
array of actors was involved in this project. This included actors that can decided whether or not to
implement the innovation, as well as actors who will be affected by it.

Activities
CM took the initiative to contact Van Berlo, a product and social design company, to explore how Van
Berlo’s method of frame creation could contribute to a broader approach of mobility issues. Frame
creation is a method to come up with solutions, by letting go the original question and analysing the
problem from a wider perspective – including the analysis of the stakeholders’ motives. CM funded
this series of activities, a tendering process was not necessary, because the costs did not surpass the
threshold for this. Together, CM and Van Berlo picked the Freilot innovation as topic. Imtech and
the municipality of Helmond were invited because to join the project since they had been involved in
the Freilot experiment. This is a typical top-down approach with a project initiated by a ‘transition
manager’ (i.e. CM, as follow-up on the 5-november-group transition arena). The function of this project
was upscaling: what factors impede large-scale implementation of the Freilot innovation? This made
learning (about upscaling) the goal instead of upscaling itself. Therefore, there were not implementation
targets set for this project.

The first activity in the project was a session in the Innovation Lab, where representatives of these four
organisations were present. Unlike the lab plans about inspiring and linking with demonstrations or test
sites, this lab sessionwas not complementedwith an explanation about the TIC, or a visit to the innovation
desks. During this session the stakeholders around the Freilot innovation were mapped. Several of these
stakeholders were elaborated upon using a so-called empathy map: discussing what these stakeholders
think and feel, hear, see, say and do, and what their pains (fears, frustrations, obstacles) and gains (wants,
needs, measures of success) are. After this two types of stakeholders were selected to be investigated
further using interviews/discussions in order to validate the empathy map: residents and truck drivers.
Eindhoven was chosen as location, specifically the ‘Vonderkwartier’ neighbourhood, because it has a
reasonable amount of trucks driving through it.

The next activity was a session with Van Berlo and three residents of the Vonderkwartier, at Van Berlo’s
office, to get an idea who these residents are, and discover their needs, concerning traffic. This was done
using a ‘day-in-a-life poster’, on which the residents had to fill in the traffic stimuli they received. This
was split up into stimuli received inside their house and outside, during the morning, afternoon, evening
and night, and for two different days – working at home, and working at the office. The same was done
in a session with truck drivers, but then by using the empathy-map. The neighbourhood coordinator also
filled in an empathy-map, and was interviewed. Furthermore. Several truck transport companies were
interviewed.

During next session, again at Van Berlo’s office, Imtech, CM, andVan Berlo discussed the insights gained
from the previous activities, and how these could be used to make Freilot more relevant for those whom
they aim at for adoption. Based on this, the next session was planned.
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In this session – for which the municipality of Tilburg was also invited - two scenarios were developed,
one for the Vonderkwartier, and one for a neighbourhood in Tilburg. These scenarios made it concrete
what the Freilot system would actually do. Future steps were to expand on these scenarios, to check
themwith municipalities and transport companies, and to the design and test the application of the Freilot
innovation in a certain neighbourhood or environment.

As the discussion above shows, this project has been carried out in a rather modular way: next steps were
often decided on the basis of the outcomes of the previous activity. For example, the decision which
stakeholders to involve, was made based on the outcomes of the first session. Actions that followed
on the project as a whole, were determined at the end of the process, adding to this modular way. This
phased approach, together with learning (about upscaling) as a goal, has probably helped to prevent
pressures from the funding by CM: the funding didn’t pressure the project forward too quickly or provide
(implementation) targets which could push the process down a more conservative path.

Content of learning processes
The main learning outcomes of the first session, were about the stakeholders concerning the Freilot
innovation. It was learned that other stakeholders than previously imagined were also important in up-
scaling the innovation: not only municipalities and transport companies (as actors that should adopt
the innovation), but residents and truck drivers (as actors that provide incentives for the municipalities
and truck companies) were also found to be important. Learning about the needs of these stakeholders
was considered a key element. Another outcome was the discrepancy between the perceptions of the
transport firms and the truck drivers, and between the neighbourhood coordinator and the residents. An
example of this, is that the coordinator mentioned other problems as important for the residents, than
the residents themselves. Furthermore, it was learned that the municipality often viewed mobility issues
from a technological perspective, with too little notice for the impact on the residents. The conclusion

Due to the set-up of the project (aiming on stakeholders and their motives), learning was mostly confined
to the stakeholders (or: social effects) dimension. Therefore, learning did not take place on many di-
mensions, however, some learning outcomes can be considered second-order learning. The involvement
of a broad array of actors, together with a method aimed at creating a different frame around the innov-
ation, have probably facilitated this second-order learning process. The view on the Freilot innovation
has shifted, as shown by these quotes about was has been learned:

“Freilot [is] actually an application of a system that enables much more.” (Van Berlo, int.)

“[It is] an intelligent traffic system: much more than a technology to let trucks communicate
with traffic lights. It is not a product but a service. It is a platform for traffic flow arrange-
ments, a solution for the traffic flow in, and the liveability of a neighbourhood.” (Van Berlo,
int.)

It was believed that the success of upscaling the Freilot innovation depends on getting along several large
municipalities through which main transport routes go, and that this shift in perspective enabled Imtech
to approach municipalities differently than trying to sell a system to let trucks communicate with traffic
lights in order to speed up freight traffic.

The project started with a fixed innovation, namely the technology tested in the Freilot experiment. Its
desirability was not really questioned, however, the second-order learning process did lead to the idea
that not the product but its potential uses should be the leading force. In this respect, it was believed that
the Freilot innovation should provide benefits for the municipality, road users, and residents.
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Knowledge sharing and follow-up activities
The outcomes of this project have been documented in a report (De Brouwer et al., 2015). According
to a member of the CM team (CM member2, pers.), they did not change the transition paths, but af-
firmed the view that citizens and road users are important stakeholders to include. He also added that the
lessons have not been shared actively. However, some actions have been taken that can be considered
as circulation of knowledge. CM mentions the project on their website (Connecting Mobility, 2015b).
Furthermore, an interview about the project with three people (two from Imtech, one from Van Berlo)
is featured on the website (Connecting Mobility, 2015c). Knowledge sharing through the circulation of
actors also took place, since four persons involved in this project (two from CM, one from Imtech, one
from Van Berlo) have organised a workshop about it during a seminar for road operators (WoW, 2015).
What has been shared in all these instances, was the method of Frame Creation, as a tool, which can be
considered a structuring frame (an approach to smart mobility issues). As a follow-up on this project,
Van Berlo agreed to develop a ‘Frame Creation tool’ for CM, with which others can be presented what
this method entails and what could be achieved with it, including examples (CM, pers.).

Uniqueness
The Freilot project provides much insight in the uniqueness of the Innovation Lab, by showing what can
be done without it. First the facilities will be discussed, then the organisational aspects. The Freilot lab
session did take place in the lab, however, it was used just because a location in general was needed, as
these quotes show:

“[…] actually that [i.e. the lab] was just a meeting place. It could just as well have taken
place here [at the Van Berlo office].” (Van Berlo, int.)
“[…] it was just a location we used.” (Van Berlo, int.)4

This shows that the lab was not strictly necessary: activities similar to what the TIC aims to organise,
have taken place somewhere else (in this case at Van Berlo’s office). It also shows that the lab’s facilities
are not unique. This also holds even though not all facilities have been used (for example touch screens):
the Innovation Lab is not the only place that has such facilities. The unique part of the TIC, the Innovation
Desks, was not visited during this project.

In organisational terms, the TIC was not necessary either. CM had taken the initiative and was involved
in carrying out the project. The TIC was not involved in the organisation of the lab session, let alone the
other activities in the series. A member of the TIC’s executive team was present during the activities, but
not in this role: he also works for CM and was representing that programme (which took the initiative
for the events). Furthermore, the TIC and its goals were not introduced or explained. It can be said that
sessions such as those in the Freilot project can take place without the facilities and organisational role
of the TIC.

8.2.4 Data challenge initiative
There has been an initiative for a ‘data-challenge’, about FCD (TIC staff member2, pers.). The idea
was to organise a session to learn about the potential of FCD as a data source for operational traffic
management. The idea to take up this topic is thus a bottom-up approach, but the idea of organising a
challenge is more top-down. The aim to learn about this specific innovation in this particular context
would have given it a deepening function. Via the A58-project there had already been contact with a
traffic data firm (A58 manager, int.). During a meeting, this firm showed some resistance against the
idea of an event where rival firms would also be present (meeting firm1, part.). This shows that it is
4Bold added, because this word was explicitly stressed in during the interview.
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not always easy to bring together multiple organisations in one session or project – as the TIC aims for
in their plans. This firm also expressed the desire to receive a partial compensation for the costs they
would have to make for such a challenge. The TIC turned to the NDW as potential sponsor, being the
most logical benefactor of the outcomes. The NDW already had plans for an FCD- and data fusion pilot
project, in anticipation of a tender (Uenk-Telgen et al., 2015). This more operational pilot – aimed at
implementation – better suited the traffic data firm, than the more strategical nature of the challenge. The
firm was redirected towards the NDW. Because of this, and a lack of priority, the idea of a challenge was
abandoned. Therefore, the TIC staff does not refer to this process as a success (TIC, pers.). However,
this does not make it a failure, since redirecting the firm towards the NDW pilot is according to the lab
plans (in which helping in acquiring funding has been mentioned).

8.2.5 Social media initiative5

Currently a session is being organised around a specific theme: the potential role of social media in
traffic management. There are plans to organise events like the social media session on a regular (per-
haps monthly) basis. Their programme will be developed based on the social media session, although
two topics have already been identified (also based on contacts with other parties): a Common Opera-
tional Picture (COP), and the use of drones. These topics are not (necessarily) related to C-ITS, which
would give these initiatives the function of improving current traffic management, instead of a function
concerning a transition towards C-ITS.

Stakeholders
Many different kinds of actors from government, industry and knowledge institutions are invited for the
social media session: (small and large) companies in the field of mobility management, other companies
(including those housed at the automotive campus), different RWSdepartments (e.g. all of RWS’s TCCs),
NDW, researchers (from universities, but also from research institute TNO for example), the TIC’s parent
organisations (RWS, CM, DITCM, the province of Noord-Brabant, and AutomotiveNL), and several
other organisations such as a large amusement park (because of the effects of its visitors on regional
traffic), the police, and the ANWB. Several road traffic controllers will also be invited. This shows a
great variety of actors. Among the invitees are both regime- and niche actors, such as the RWS TCCs
and a start-up company using social media data for traffic management solutions respectively. However,
just as in the meeting about a ‘data challenge’, this start-up had doubts whether to join an event where
competitors would be present, because of fears that these competitors might run off with their idea.
Currently, it seems like this firm, and other organisations will join the event, which suggests that this is
not insurmountable.

Activities
The plan for a social media session arose from the contacts with different firms that use social media as
input for traffic data. This makes the topic selection bottom-up, but the idea to organise a session was
a top-down decision from the TIC staff. During the session, people from knowledge institutions will
present recent developments, those from governmental organisations will discuss their needs, and those
from firms will give a pitch about what their product or service could provide. This aim to match demand
and supply can be understood as broadening: learning about the contexts in which social media can be
useful for traffic management. This session comes closest to the idea of a ‘challenge’ described in the
plans.

Content of learning processes
The session explicitly focuses on innovations concerning the use of social media for traffic management.
Researchers will discuss developments in this field, and firms will present their innovations. This makes
5This section is based on personal communication with the TIC staff members who organise this event (TIC, pers.).
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it likely that (at least some) learning will take place on the technological dimension (e.g. what should
be improved about the innovation). Inviting organisations that currently perform traffic management,
at different levels (such as several RWS departments, a province, and a municipality), and road traffic
controllers, implies that learning will also take place on the user dimension (e.g. how can we use such
innovations in our traffic management processes). This could also mean that the desirability of such
innovations will be discussed. However, this is not sure, since the session is being organised based on
the idea that social media can be useful in, and contribute to traffic management. The very wide range
of actors that are invited, could lead to second-order learning, although a broad array of actors does not
guarantee second-order learning. Of course these are expectations, and the actual content of learning
processes can be different.

Knowledge sharing and follow-up activities Since the social media lab session has not taken place
yet, the actual knowledge sharing processes and follow-up activities cannot be discussed. However,
there is already an initiative to organise desk sessions based on the outcomes of the lab session (Innov-
atiecentrale, 2015e; TIC member3, int.). This shows that the initiative for the lab session is not regarded
as an isolated event, but as a (first) part of a sequence of activities.

Uniqueness
The social media session will not take place in the lab because of the number of invitees, but in a larger
‘workshop room’ in the same building on the automotive campus. This shows that the lab’s facilities
are not unique: such a session can be held somewhere else. From an organisational point of view, the
session would not be the same if it would have been organised by a different actor, such as CM. This is
because of the idea to organise desk sessions based on the outcomes of the lab session. The possibility
to link such a lab session with an experiment to use social media applications in the actual operational
traffic management processes cannot be provided by other organisations.

8.2.6 Serious gaming initiative
Another ongoing initiative is the development of a serious game.6 This initiative was undertaken by CM
and the TIC, which makes it a top-down approach, because of their roles as transition managers. They
requested TNO (a Dutch institution for applied research) to develop a serious game for the ‘Praktijk
Proef Amsterdam Zuid-Oost’ in order to learn about the usefulness and necessity of collaboration in
traffic management during large-scale events. This can be described as a deepening function: learning
more about collaboration in the specific context of large events. It is not particularly aimed at C-ITS,
however, it could provide substance to the pathway of ‘from government steering towards public-private
partnerships and alliances’ (5 novembergroep, 2013).

It is unclear who will participate in playing the game. However, it is likely that it will be actors from
both government and industry, which are active in the PPA project. The government actors in PPA
are probably best described as change-inclined regime actors, since they are involved in current traffic
management, but also in a (C-ITS) experiment. Researchers are also involved, through TNO. It is also
according to the TIC’s plans to organise a session with actors from government, industry and knowledge
institutions. The array of actors involved is somewhat broad, although not many of them will probably
already know each other from the PPA project, which might limit the amount of second-order learning.

The serious game is focused at collaboration between different parties, during events, more specific-
ally on possible actions on a strategical level (e.g. investing in own systems, or in an open data plat-
form/standards, investing jointly, making agreements). The idea is to create more awareness about the
6This section is based on personal communication with the TIC staff member that is responsible for this project (TIC staff
member2, pers.).
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necessity and usefulness of collaboration. Furthermore, the aim is to come to better key performance
indicators as a concrete result. Because of the set-up and focus of the serious game that is currently
developed, it is likely that most learning will take place on the policy dimension.

8.2.7 RWS initiative
The TIC is currently developing the idea to organise a session for the different departments of RWS. This
section is based on information provided during a meeting with the TIC’s executive team (Kernteam,
pers.) This session will be aimed at representatives from different departments of RWS. Because of this,
the focus will be on the different views and interests of the departments of RWS, as a (key) regime actor.
A similar session might also be organised involving other road operators too. This session would focus
on the impact of C-ITS on these departments, making it top-down. The function in terms of transition
literature depends on the content of the programme. If it is aimed at what role RWS could play in a
regime based on C-ITS, then it would be deepening. However, if it is aimed at how RWS should respond
to C-ITS developments (in order to remain its position), than its function would be preserving their
regime-role. It is planned to take place in RWS’s LEF future centre, which shows that the lab’s facilities
are not necessary for such a session. The organisation of the session is done by the TIC, but it could
probably have also been organised by another actor, such as CM (as shown in the Freilot project).

8.2.8 Failed initiatives
A certain administrative collaboration (between many municipalities, two provinces and a city region)
contacted the TIC for a visit. From the TIC’s perspective, this bottom-up initiative provided the possib-
ility for a substantive session, however, this session did not go through because of a difference in view
about the days programme – being too serious for the initiators (Kernteam, pers.).

After contact with a certain traffic data company, this firm wrote a proposal for possible collaboration
on several topics, which is clearly a bottom-up approach in terms of content (MAPtm, 2015). However,
the TIC staff did not actively pursue collaboration with this firm, based on their proposals (TIC staff
member2, pers.). The only action taken, was recently inviting the firm for the planned social media
session.

8.3 Overview
This section provides an overview of the different aspects of the learning processes that have taken place
in the lab. The aspects of the learning processes in the Freilot project are mentioned here, but not taken
into account as contributing to the learning processes that take place in the TIC. This is because this the
Freilot session does not say much about the learning processes that take place in the TIC (as explained
in section 8.2.3).

8.3.1 Stakeholders
Not all sessions involved the wide range of actors as was proposed in the TIC’s plans, for example
knowledge institutions were not involved at all. Furthermore, the Bereik and IITO session involved
one actor (apart from TIC staff and facilitators), which was a governmental regime actor in both cases.
The Freilot session did involve multiple parties, but these were also mainly regime actors. The Bereik
session did involve RTCs and OTEs from the Bereik programme as users, and the IITO session was
specifically aimed at users, which is a more active involvement than mentioned in the plans. However,
this session was more aimed at getting the RTCs and OTEs willing to be involved in desk sessions. For
the social media initiative many different organisations have been invited: both regime- and niche actors
from government (including an RTC as user), industry and knowledge institutions will be present. If
they will actually attend, the range of actors will be broader than mentioned in the plans. There are
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plans to organise such sessions on a monthly basis, with changing subjects (TIC, pers.). This would
mean that more sessions with a broad range of regime- and niche actors will take place. However,
as described above, there might be objections from organisations (especially firms) to attend an event
where competitors are also present, although these seem to be minor in this case. Road users have not
been specifically involved in any session apart from the other attendees being road users themselves
(although they were not involved as such). It depends on the innovation whether this is a problem, for
instance concerning social media, road users are important as users (e.g. in determining which data they
want to provide).

8.3.2 Activities
Most activities in the lab started with others’ initiatives for lab visits, giving them a bottom-up approach.
So far, the ideas for ‘own’ initiatives (such as the data-challenge) have not been carried out. However,
a social media session has been planned, and (depending on its success) more sessions like it will be
organised. These can be considered top-down in terms of organisation, but bottom-up in terms of the
content.

The sessions did not really have an explicit function in terms of deepening, broadening, or scaling up,
except for the Freilot session, which aimed at upscaling. The activities that have taken place during the
lab sessions were no concrete experiments or tests, but more visioning exercises, or strategic discussions.
The Freilot sessions did aim to contribute to actual implementation after the sessions. However, the
Freilot sessions do not say much about the learning processes in the TIC, since the TIC was not involved
in them (apart from being used for one session, as just a location). The Bereik and IITO sessions did not
have an experiment or implementation project as follow-up. The data-challenge initiative, though not
carried out, did help a firm find its way to an actual experiment (the NDW pilot). However, this project is
carried out independently of the TIC. The social media initiative is planned to lead to actual experiments
in desk sessions.

There were no pressures from funding or targets to achieve during the sessions. This might be because
learning was the main goal, however, this probably only holds for the Freilot sessions since the Bereik
and IITO sessions did not have an explicit learning goal (the Bereik session was in the context of a team
outing, and the IITO sessions were to create willingness for desk session involvement). Furthermore,
a lack of possibilities for funding by the TIC was considered an issue for the firm approached for the
data-challenge.

8.3.3 Content of learning processes
The most substantial learning took place during the Freilot sessions. In these sessions, lessons were
learned about stakeholders (the social & environmental effects dimension); no lessons about the desirab-
ility were learned (since a technological system was the starting point), but second-order learning did
take place. However, as explained before, these lessons cannot be attributed to the TIC. Besides this,
learning has been limited in the lab sessions, and certainly not on the many dimensions mentioned in the
plans. Some learning took place on the social & environmental effects dimension (though the lessons
from the IITO session were not very substantial), some learning about the desirability took place (al-
though only during the Bereik session), and no second-order learning took place (arguably a little bit for
the Bereik manager, but only afterwards and it might have been induced by the request for an interview).

The social media initiative might prove more useful in learning: the broad array of stakeholders that is
invited, the clear function of broadening, and the aim for follow-up activities – either as desk sessions,
or as projects carried out by others, because of the matching of problems and possible solutions – look
promising. These aspects might result in more lessons or at least issues to investigate in further lab or
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desk sessions, or projects independent of the TIC.

8.3.4 Knowledge sharing and follow-up activities
The lessons have not been properly recorded, and therefore sharing of lessons could only take place
through the circulation of actors. The few lessons from the IITO sessions were not shared at all, thereby
they also did not inform the transition paths. No follow-up activities were planned. The Bereik manager
was involved in a round table session of CM, so knowledge sharing did take place through the circulation
of this actor. Through this, theymight affect the transition paths. However, this is unlikely since not many
concrete lessons were learned. Follow-up activities were mentioned but these had not taken place yet at
the time of writing.

The Freilot session can serve as an example: its lessons were written down in a report. Furthermore, the
project has been mentioned on CM’s website, and a workshop about it has been given. The lessons also
affirmed the transition paths through CM, although this was not actively done, only noted.

Due to the set-up of the social media initiative and its aim, it is unlikely that lessons will be written down.
However, it is much more likely that they will result in follow-up activities such as lab or desk sessions
investigating specific uses of social media in traffic management.

8.3.5 Uniqueness
The lab is not considered unique. The Bereik session could have taken place somewhere else, most of the
Freilot sessions did take place somewhere else, and during the Freilot in the TIC, the lab was only used
because a location was needed. However, the lab was mentioned to provide session with more status,
due to the specifically dedicated location and staff. In terms of the organisation of such sessions, the TIC
is not unique either: the Freilot session was organised by CM – the TIC was not involved – and it was
considered successful.
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Chapters 7 and 8 presented the results regarding the desks and lab, respectively. This chapter provides
the results that concern both. These are the results that cannot be attributed to either the desks or the lab,
but concern the TIC in general. These are, in order: competing aims, transition strategy, stakeholders,
experimenting, and knowledge sharing and follow-up activities.

9.1 Competing aims
The Traffic Innovation Centre (TIC, Dutch: Innovatiecentrale) is an institute aiming to stimulate and
facilitate a transition towards smart mobility with a focus on C-ITS, and to contribute to making the
Netherlands the leading country in smart mobility and in doing so boosting the Dutch economy (Innov-
atiecentrale, 2015a, 2015c). The aim of contributing on the more general term ‘smart mobility’, means
that not just developments in the direction of C-ITS are stimulated and facilitated. There has been in-
terest in drones (which is not a C-ITS) and the plan to organise a lab session about it (Kernteam, pers.;
Innovatiecentrale, 2015b). On the desks there have been sessions with the CHARM project, which is
an improvement of current traffic management processes - mainly focused on manageability of all kinds
of applications, and eventually standardisation between TCCs (TIC staff member3, int.). There are also
plans with a certain firm for desks sessions about smart cameras (TIC staff member3, int.). These ini-
tiatives can be considered improving current traffic management (TIC staff member3, int.). This has
become increasingly institutionalised as a goal for the TIC. The TIC’s steering committee has agreed
with using the desks for this purpose, since too few activities were taking place on the desks (Kernteam,
pers.). Furthermore, a TIC staff member mentioned improving current traffic management as one of the
TICs goals, besides stimulating a transition towards C-ITS (TIC staff member3, int.). He added, that
about fifty percent of the activities on the desks have the aim of improving current traffic management.

9.2 Transition strategy
The transition strategy of the TIC can be characterised as niche-accumulation. According to a TIC
staff member, many of the innovations and the organisations with which they are discussed, come from
radically different sectors, such as social media, drones, gaming, tyre companies etc. (TIC staffmember3,
int.). He added that there are also meetings with the more traditional actors (such as RWS’s suppliers),
but that the emphasis is definitely on different sectors. The representative of one firm called FCD a
disruptive technology (Firm1, int.). Other actors are not as explicit about whether innovations originate
from the traffic management sector or other sectors. However, they have mentioned that sectors such
as traffic information, navigation, and logistics – where developments concerning C-ITS are also taking
place – should be considered as different sectors (Firm1, int.; Firm2, int.; CM, pers.). This is illustrated
by this quote:

“The navigation sector continues working happily without being bothered by a TCC, so at
this moment they [traffic management, and navigation] are two very parallel worlds, and
they have to come closer to each other.” (Firm1, int.)

Concerning the ‘speed’ of the transition, a bricolage strategy is followed: there is a consensus that small
steps need to be taken (Firm2, int.; RWS, int.; Van Berlo, int.; TIC staff member3, int.; IITO, obs.).
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There are several reasons mentioned for this. It was mentioned that people need time to adjust to the
developments taking place (RWS, int.; Firm2, int.), that there are millions of vehicles that still have
a depreciation time of ten years (Firm2, int.), that small steps might lead to quicker implementation
than large projects (Van Berlo, int.), and that the innovations need to be proven before they can be
implemented, because of their influence on road safety (TIC staff member3, int.).

The TIC applies a fit-and-conform approach: the aim is to implement innovations in the TCCs operational
processes (TIC staff member3, int.). This is even clearer with the ‘extra aim’ of improving current traffic
management. According to a TIC staff member, innovations could also lead to new processes (TIC staff
member3, int.). However, little attention was paid to learning about changes in the TCC’s processes or
the role division between government and industry. Furthermore, the desk sessions were largely aimed
at implementing innovations into current RWS processes, even though this was originally not the aim
(TIC staff member5, pers.).

Important in this respect, is RWS’s role. RWS is the organisation that directs how traffic management
is performed (Firm2, int.). According to an RTC, if RWS does not implement an innovation, it won’t be
used in traffic management (RTC, int.). The TIC might be a niche actor, it is inseparably connected with
RWS.According to a TIC staff member, the desks have a stronger connectionwith RWS,while the lab has
is more connected to CM (TIC staff member5, pers.), but CM is a programme that is completely carried
out by RWS. A positive aspect of the TIC mentioned by an RTC, is that through the TIC RWS finally
wants to make progress (RTC, int.). However, she added that on the workplace people are motivated
and that they find the developments too slow, but that this is only up to a certain level: after that, RWS
is typically unwieldy and slow. This perception of RWS as a cumbersome organisation is widely spread
(TIC staff member1, pers.; A58 manager, int.; IITO, obs.; operational development, part.). RWS is a
typical regime actor, with many vested interests. This can be seen in the goal for the innovation tested in
the RWS session (see section 7.2.4): branding RWS and ‘popularising’ it, instead of trying to contribute
to a transition towards C-ITS. Moreover, RWS is said to be very focused on its current assets (operational
development, part.), and tries to protect them (A58 manager, int.). This focus on ownership is not only
present in RWS: according to the representative of one of the firms, this is typical for the entire traffic
management structure of municipal, provincial and national TCCs (Firm1, int.). Many firms are more
interested in desk sessions, because it might lead to procurement by RWS (TIC staff member5, pers.).
RWS’s focus on implementing innovations in their current processes, combined with these commercial
interests, lead to it that many firms also try to implement their innovations in the current regime.

9.3 Stakeholders
As mentioned before (see sections 7.1 and 8.1), the TIC aims to involve many different stakeholders,
ranging from industry, government, and knowledge institutions. The TIC does not restrict itself to solely
dealing with Dutch organisations, foreign organisations are welcome too (Innovatiecentrale, 2015j; CM,
pers.). However, the focus of proactive programming of activities will be on Dutch organisations, and
foreign organisations already involved in projects in the Netherlands (TIC staff member2, pers.).

Besides those involved in the activities and initiatives described in the sections about the desks and
the lab, many organisations have visited the TIC, either for a tour or to discuss possible collaboration
with the TIC, resulting in about 125 visits until September 2015 (Innovatiecentrale, 2015h). Different
organisations that have visited the TIC include: municipalities, departments of RWS and I&M, other
governmental organisations, and companies from different sectors. Many of these firms were established
companies (both large and small), although the TIC has also discussed a possible collaboration with a
small firm that could aid in involving students and start-ups in the TIC (Van Wuijtswinkel, 2015). This
shows that the TIC is actively trying to involve these types of actors which are more difficult to reach for
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the TIC (because they are typically not part of the networks of the people that form the executive team).
Although the focus is on Dutch firms, several organisations from outside the Netherlands have visited
the TIC, such as a British delegation of the Highway agency which is involved in the CHARM project, a
Canadian delegation, a Belgian firm, a Turkish delegation of a Dutch firm, the Flemish TCC, a Belgian
minister, and a high-ranked person from the European Union. According to a TIC staff member, the
array of organisations which visit the TIC and with which collaboration is sought, is increasingly broad
(TIC staff member3, int.). This is also reflected in the very broad range of actors invited for the social
media session (see section 0). RTCs and OTEs are involved as users of C-ITS innovations, though not
very actively: mostly as operators or because their knowledge is seen as a facility. Road users are not
involved as users in the TIC.

9.4 Experimenting
In general, there have not been as many activities as was hoped for (TIC staff member3, int.; RTC, int.;
Kernteam, pers.). Not many actual experiments have taken place, most activities involved demonstra-
tions and/or discussions. This was also recognised by the TIC staff, who categorised most activities as
‘visits & inspiration: story & discussion’ (Innovatiecentrale, 2015e). A reason for this mentioned by
the TIC staff, was that much effort is put into making contact with other organisations, and planning
initiatives, but too little effort is put into making these plan concrete (Kernteam, pers.). The approach for
most sessions is top-down in terms of organising a session, but bottom-up in terms of its content (based
on ongoing developments). An explicit goal of a presentation during a presentation on a symposium
for road operators (the ‘W.o.W.-dag’), was to gather questions and issues instead of providing answers
(Kernteam, pers.).

In plans for the TIC, the idea was that lab sessions could lead to follow-up sessions on the desks and
vice versa (Innovatiecentrale, 2015f). Such follow-ups have not taken place, and the only connection
so far, has been the use of the lab as a meeting place for the preparation of desk sessions or discussions
afterwards. The plans for the social media session do include explicit desk sessions following the lab
session. There are plans for more sessions like the social media initiative, so the link between the lab
and the desks might become more apparent in the future.

Currently, the TIC does not suffer from pressures due to funding or sponsoring. The steering committee
has not given the TIC concrete targets that have to be achieved (TIC, pers.). According to a Phaff (2015),
the TIC is not being judged e.g. on the percentage of time that the desks are in use. He added that the
staff members are not satisfied with the current level of activity, but despite that, the steering committee
mentioned that the staff should also count their blessings and take into account the positive aspects of the
activities so far. A representative of one of the firms does think that RWS as an organisation has a drive to
achieve implementation of innovations (Firm2, int.). However, learning is considered important, which
means that it is allowed that ‘things may go wrong’ – although road safety may never be compromised
(TIC staff member3, pers.; TIC staff member1, pers.). According to a TIC staff member, also working for
the province of Noord-Brabant, it was even mentioned in the administrative agreement for this province,
that the TIC should be able to ‘fool around’ (TIC staff member4, pers.). This approach counteracts
tensions that might arise due to short term targets because of funding or sponsoring.

A recurring problem for the TIC is that of funding for initiatives. Many organisations visiting the TIC
expect that the TIC has a budget to fund initiatives (Kernteam, pers.; meeting firm1, part.). However, the
TIC does not have much budget, it can only be used after consultation with the steering committee, and
the TIC is bound to strict public tender regulations (Kernteam, pers.). Moreover, it is even considered that
starting in 2016 clients of the TIC might have to pay for it (TIC staff member1, pers., 15/04). It has been
a recurring discussion in the meetings of the TIC’s executive team, and the meetings of the TIC’s director
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with the steering committee. The resulting approach is to search for a sponsor, or ‘problem owner’ and
to try and involve that organisation (Kernteam, pers.). This ‘problem owner’ is the organisation which
is expected to have the most benefits of an initiative, and which might have budget for the initiative
(e.g. RWS, a province, or the NDW). It was explicitly mentioned that the large ongoing projects or
programmes (e.g. ‘Beter Benutten’, ‘Praktijk Proef Amsterdam’, or the ‘ITS-Corridor’) have the highest
budgets for this.

However, the expectation of funding is related to a lack of clarity of business opportunities following
from sessions. According to the A58 manager, firms are only willing to collaborate in sessions if there
are clear benefits (A58manager, int.). This is in line with the observation by a representative of one of the
firms, that on the side of industry there is enough willingness to invest (Firm2, int.), and the observation
by a TIC staff member, that many organisations are mainly interested in desk sessions since they could
earn a profit resulting from implementation by RWS (TIC staff member5, pers., 12/08). However, the
dilemma is that if there is actual procurement, RWS has to be very strict with supplying information and
inviting firms, because of the public tender regulations (A58 manager, int.).

9.5 Knowledge sharing and follow-up activities
Knowledge sharing has not taken place as planned. The plans for the lab had a strong emphasis on
knowledge retention, but almost no lessons were recorded. If lessons were shared, this happened through
circulation of actors. Besides direct involvement in other projects and activities by those who were
involved in sessions in the TIC, knowledge sharing through the circulation of actors also takes place
because the TIC staff members are also working for either RWS, CM, or the province of Noord-Brabant
(the TIC’s executive team will probably be complemented with someone who is also working for one
of the firms affiliated with DITCM). Experiences are also shared with the parent organisations, through
the meetings of the TIC’s managing director with the steering committee (TIC staff member3, int.).
However, this does not seem like a good approach for sharing lessons that are mostly not written down,
since these meetings do not happen very often, about (bi-)monthly, and there are many ‘layers’ that the
lessons have to go through.

The TIC’s plans also emphasise the need for follow-up actions, however, several sessions did not have
any follow-up activities. According to a TIC staff member, actual implementation should be done by
other organisations, partly because the TIC does not have much budget for it (TIC staff member3, int.).
According to him, such follow-up activities will be communicated by the steering group with the relevant
parent organisation. It could also bewith organisations not represented by one of the parent organisations,
although this is considered unlikely since many organisations are said to be represented, for example
through DITCM, representing around forty organisations (TIC staff member3, int.). This approach is
exemplified by how the implementation of the viewer, but according to him, this has not gone smoothly
(TIC staff member3, int.).

The sharing of lessons concerning the transition paths should take place through the meetings with the
steering committee, however, this has not taken place yet (TIC staff member3, int.). A representative of
one of the firms mentioned that the activities of this firm, including the desk sessions fit the develop-
ments described by the transition paths, but that no feedback is provided to CM about this (Firm2, int.).
According to a representative of one of the firms, a C-ITS tactic board will be set-up, as public-private
body for decisions and directions concerning the transition paths (Firm1, int.). This might help lessons of
TIC sessions to be taken into account in the monitoring of the transition paths. So far, not only have the
TIC sessions hardly influenced the transition paths, there have not been any lab or desks activities that
were set up based on the transition paths, although these paths are kept in mind, e.g. when the document
about clusters of initiatives was made (Innovatiecentrale, 2015b).
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In this study it was investigated what the potential contribution is of the learning processes in the TIC
to a transition towards C-ITS. This was done for two aims: on the one hand to be able to improve these
learning processes and their contribution, and on the other hand to see how transition theories could be
improved based on the insights from this case. This chapter will firstly treat the general strengths and
limitations of the research. Next, the main results, specific strengths and limitations, and theoretical
reflections will be discussed per category, followed by a brief answer to the research subquestion con-
cerning that category. Then, the conclusion will address the main research question, and lessons for the
transition theories that can be drawn from this case. The last section provides policy recommendations.

10.1 General strengths and limitations
One of the strengths of this research is the context formed by the internship. It provided the opportunity
to collect data not only via interviews and documents, but also through observation, participation and
personal communication. Especially the data based on personal communication provided a sense for the
details and nuances of the underlying processes and decisions, and could not have been gathered if the
research had not taken place in the context of this internship. A limitation of the internship as context
of the research could be that interviewees considered the author as genuine member of the TIC staff and
therefore tried to be more polite during the interviews: they could have provided answers they deemed
more acceptable for the TIC staff. To avoid this, the author’s university affiliation was emphasised
(instead of the affiliation with the TIC as an intern) in the contact before, during and after the interviews.
This was done for example by explaining the aim of the interview as data collection for the author’s
graduation project, and by using the author’s university e-mail address instead of his TIC e-mail address.
Judging from the statements made by the interviewees, the potential problem of providing ‘acceptable’
answers did not occur at all. Quite severe criticismwas voiced during the interviews, and one interviewee
even mentioned explicitly that he might have been ‘too honest’, because of which he did not want his
name directly next to quotes in fear of jeopardising future opportunities for collaboration.

A limitation of the research is that it has not always been clear to the author which sessions could be
considered substantive and which ‘sessions’ were just visits, tours or general introductory talks about
possible collaborations. This was in part because the TIC was (and at the time of writing: is) still ‘under
construction’, because of which such issues were not always clear to the TIC staff either. Therefore,
not all sessions could be observed, because some of them were only afterwards pointed out as being
substantive. It did not help either, that the literature study that identified the most important aspects of
learning processes in the transition theories had not been finished yet, when some of the substantive
sessions took place. Because of this some of the interviews took place a few months after the sessions
had taken place. However, during these interviews there were not many aspects of the sessions that the
interviewees could not remember.

The idea behind the selection of interviewees was that from every substantive desk and lab session aimed
at C-ITS, at least one person involved would be interviewed specifically about that session. This did take
place for the lab, but for the desk this did not work out. Despite checking twice with the TIC’s executive
team, more substantive desk sessions had taken place than what was taken into account. However, this
did not pose a large problem, since three persons have been interviewed who were involved in many desk
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sessions (the A58 project manager, a TIC staff member responsible for the desks, and an RTC). Even
though there have not been interviews about each specific desk session, these sessions were covered
because of the interviews with these three persons mentioned above. Furthermore, it was mentioned by
the A58 project manager that mostly the traffic data firms involved in the A58 project had visited the
desks for substantive sessions (A58 manager, int.). The two interviews with representatives of firms,
were with persons from traffic data firms. Moreover, these firms were also the most-mentioned firms by
the TIC staff (TIC, pers.).

10.2 Answering the research subquestions
In this section, the research subquestions will be answered. These questions concerned the different cat-
egories identified in the transition theories – the activities, stakeholders, content of the learning processes,
knowledge sharing and follow-up activities, and the transition strategy. The category of uniqueness of
the TIC was added in order to provide a more detailed image of the TIC potential contribution to a
transition towards C-ITS.

10.2.1 Activities
The research subquestion about the ‘activities’ category identified in the transition theories and described
in section 5.1, was:

What are the characteristics of the activities that bring about learning processes in the TIC,
and how do they compare with what is considered important in SNM and TM?

The most important finding concerning this aspect of learning processes, is that there have not been as
many activities as was hoped for, and that the sessions that did take place were mostly not actual ex-
periments with C-ITS. Learning-by-doing is considered important in both SNM and TM, but this hardly
took place. Therefore, most of the sessions did not have a function in terms of deepening, broadening, or
scaling up: they were more focused on getting to know the other organisation(s) and its processes. Most
of the desk activities in the TIC can best be described as demonstrating and discussing. Concerning the
desk the collaboration with A58 project does seem to develop into the direction of actual experiments
with C-ITS. In the lab, even fewer substantive activities (instead of e.g. ‘tours’) took place than on the
desks. Most of the lab activities and initiatives were visioning exercises or also discussions; no exper-
imenting has taken place. The connection with the desks was planned to enable actual experiments to
follow from lab sessions. However, this connection was not present as much as was imagined in the
plans. The initiative for a social media session and sessions like it, does seem to improve this, but this
can only be established after this session (and possible follow-up activities). The TIC did refer a firm to a
pilot project, however, (for the time being) this pilot takes place outside of the TIC and should therefore
not really be interpreted as contribution of the TIC to a transition.

It was also found that the TIC does not experience much pressure from subsidies or sponsoring, which
might force it forward too quickly. There are no concrete targets for the TIC, and the TIC staff is more
ambitious in that sense than the steering committee. It probably helps that learning is considered import-
ant in itself, and that the collaborations are rather modular in their set-up (assessing next steps after each
session). However, because the desks are not used as much as hoped for, it has been decided to also use
them (explicitly) for improving current traffic management. This can be considered pressure leading to
strengthening of the regime, instead of ‘just’ forcing innovations down a more conservative path.

Another important finding is about the function of the activities in the TIC: a large part of the activit-
ies do not aim for a contribution to a transition towards C-ITS, but focus on improving current traffic
management processes in RWS’s TCCs. This has also more or less institutionalised as an extra goal of
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the TIC. This can be considered incremental improvement of the current regime. In the literature on the
transition theories investigated in this project, such double goals are not mentioned, which might have
to do with the focus of these theories on experiments: enabling institutes are not really discussed apart
from the transition arena, but that institute is completely focused on a transition.

The TIC is not an experiment, but can be considered a facilitating instrument. It uses a mixed approach
for this. In terms of the content of sessions, a bottom-up approach was used: they were not based on
the transition paths (as advocated by TM), but on the developments discussed in the many meetings
with those organisations visiting the TIC for a tour or preliminary meetings about possible collaboration
(which is more in line with SNM’s concept of endogenous steering). In terms of the initiative for sessions,
a clear top-down approach is used (which is more like TM): the TIC (as a sort of transition manager) is
the initiator of most sessions. This seems like a good way to combine the best aspects of the different
approaches that SNM and TM advocate. However, it became clear is that it remained difficult to organise
sessions in such a top-down way in the context of existing projects that had not taken the TIC and its
facilities into account in their plans and set-up. This might be less of a problem if it concerns starting
new projects.

Another finding was the problem that firms might have to invest much in order to be able to make use
of the desks. Together with the restraint approach of the TIC budget it has, and a lack of clear benefits
for these firms this makes some firms unwilling to use the desks. The dilemma in this, is that if there
are clear benefits (such as a procurement procedure in the near future), the TIC has to be very strict
with public tender regulations in order not to disturb the market. Such problems are hardly discussed in
the transition theories, since most projects discussed are projects that did take place (or at least start).
Furthermore, the role of government funding is underexposed in the literature.

Answering this research subquestion, it can be stated that there have been too few activities in the TIC,
and that the activities that did take place were mostly not actual experiments, but rather demonstrations,
visioning exercises and discussions, although the plans for future activities seem to improve this. Nev-
ertheless, not much learning-by-doing currently takes place. A problem related to this, is that some
firms might need big investments to be able to fully use the desks, the TIC has a restraining budget
approach, benefits are not always clear to firms, and if there are clear benefits (such as potential pro-
curement by RWS), there are strict public tender regulations that have to be followed. The bottom-up
approach concerning the content, and top-down approach concerning the initiative of sessions, seems
to combine the best aspects of the approaches advocated by SNM and TM, although it can be difficult
to organise concrete experiments in ongoing projects in this way. The extra goal of improving current
traffic management, and the activities aimed at this, do not contribute to a transition towards C-ITS, but
rather facilitate strengthening of the current regime.

10.2.2 Stakeholders
The research subquestion concerning the stakeholders of learning processes, as discussed in section 5.2,
was:

Which kinds of stakeholders are involved in the learning processes that take place in the TIC,
and how do they compare with the stakeholders considered important in SNM and TM?

The most important finding concerning the stakeholders, is that many different stakeholders have been
involved including: firms, governmental organisations, users, and research institutes. Firms were the
actors most often involved. The firms involved can be considered niche actors or change-inclined regime
actors, and are active in many different sectors (such as navigation, automotive, traffic information,
social media, and drones). Many different governmental actors (on the local, regional, provincial and
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national level) have had meetings with the TIC, and several have been involved in sessions. All these
governmental actors are active in current traffic management and can therefore be considered regime
actors. The industry and governmental actors were not limited to Dutch organisations, foreign ones have
been involved as well. RTCs and OTEs have been involved as users of C-ITS innovations in almost
all sessions, however not in a very active way. Their involvement by the TIC can be characterised
involvement as a ‘facility’, e.g. because of the lack of information provided to them. Road users were
not involved at all, apart from the attendees being road users themselves (though not involved as such).
It depends on the innovation in question who should be considered the user and thus who should be
involved. Knowledge institutes have been involved, but not in many activities and not always directly
(but e.g. represented by someone else from the consortium in which they are involved).

Thus, a rather broad array of actors has been involved, but many sessions were only with one or a few
other actors (than the TIC staff and an RTC/OTE), instead of many different actors simultaneously, which
is advocated in the transition theories. In a few cases actors invited by the TIC had some objections
against activities in which their competitors would also be involved. This has not been discussed much
in the transition theories, but it also seemed to be a problem that was not insurmountable. The current
initiatives (e.g. the social media and the A58 24-hour session initiatives) seem to be an improvement on
this, involving more actors simultaneously.

Answering the research subquestion, it can be said that a broad array of actors has been involved in the
TIC. These were mostly firms – which can be considered niche actors or change-inclined regime act-
ors – and governmental organisations – which are regime actors. Users were involved (in the form of
RTCs/OTEs) in almost all sessions, but not in a very active way. The actors were often not involved
simultaneously, however. There seems to be improvement in this aspect, for example in the social me-
dia and the A58 24-hour session initiatives. Therefore, judged according to the transition theories, the
involvement of actors can be considered rather positive.

10.2.3 Content of the learning processes
The research subquestion concerning the category of the content of the learning processes (elaborated
upon in section 5.3), was:

What is the content of the learning processes that take place in the TIC and how does it
compare with what is considered important in SNM and TM?

In this category, three aspects are considered important in the transition theories: learning about the
desirability of the innovation(s), learning on many different dimensions, and second-order learning. The
most important finding about the content of learning processes, is that those who participated in desk
sessions found that RWS is opening up towards other actors, through the TIC and its activities. For
them, desk sessions provided an opportunity to learn about different types of collaboration between
RWS and other actors, which can be considered learning on the policy dimension. However, learning by
the TIC was aimed on the TIC’s own facilitating role (how they could improve desk sessions), instead of
learning about future collaboration between RWS (let alone road operators in general) and other actors.
Therefore, no substantial learning about the future division of roles between government and industry
– and thus on the policy dimension – took place. The focus of RWS and other road operators on their
current assets forms a barrier for learning on this dimension. However, the initiative to set up the TIC
can in itself be considered an important first step in this.

In most sessions learning was limited to one dimension. For the desks, learning was mostly on the
technological dimension, and some on the user context dimension. In the lab learning mostly took place
on the social and environmental effects dimension, though it was not very substantial. Learning about the
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desirability of C-ITS hardly took place. One RTC doubted the use of C-ITS based onmobile applications,
and only the participants of the Bereik session questioned C-ITS in general. Second-order learning did
not take place, neither in the lab nor on the desks, except to a limited extent for one RTC.

A limitation concerning second-order learning, is that it is difficult to measure. The methods used in
this study (interviews, observation, participation, and personal communication) may not have been fully
adequate to capture the second-order learning processes, which could have influenced the results. Al-
ternative methods (such as ex-ante and ex-post surveys, and concept maps) could have produced more
reliable results, but these were not applicable in this case (section 6.1 explains why this was the case).
However, the interview statements that actively mention that such learning did not take place, suggest
that it is unlikely that much second-order learning did take place without becoming apparent in the in-
terviews.

To answer the subquestion, it can be concluded that learning was limited. Most learning was not very
broad, but focused on a single dimension, mostly the technological, user, and social and environmental
effects dimensions. The most positive aspects, was the opportunity to learn about future collaboration
between government and industry (on the policy dimension), however, this was not very substantial since
the TIC focused more on its own role. Learning about the desirability of C-ITS or second-order learning
hardly took place.

10.2.4 Knowledge sharing and follow-up activities
The research subquestion about this category, as stated in section 5.4, was:

How are the lessons learned in the TIC shared with other actors and which follow-up activ-
ities are based on them, and how does this compare to what is considered important in this
respect in SNM and TM?

The aggregation of lessons through circulation of knowledge (in the form of knowledge products or
structuring frames) and actors is considered important in SNM. This should lead to sequences of projects.
In TM the transition arena monitors the transition experiments, adjust the vision, images and pathways,
and base new experiments upon them using the newly gained insights. This was reflected in the plans
of the TIC, which emphasised knowledge sharing and follow-up activities. However, in practice this did
not take place much.

Few lessons were written down or otherwise captured. The lessons that were written down, can be
attributed to sessions with a more experimental character (instead of demonstrating or discussing). These
knowledge products were not shared, however. Circulation of actors has taken place: the TIC staff was
present during multiple sessions, and firm2’s representative took the lessons from the user meetings
into account in meetings with other clients. Furthermore, most of the staff also works for RWS, CM,
or the province of Noord-Brabant, besides working for the TIC, and the TIC’s director also discussed
the lessons with the steering committee. These are the only ways through which the transition vision,
images and paths could be adjusted according to the lessons, however, this was not done in an active way.
Some follow-up activities have taken place, but they were not based on the pathways. Furthermore, these
follow-up activities were not entire projects experimenting with C-ITS, therefore one cannot speak of
sequences of projects as mentioned in SNM.

To come back to the research subquestion, it can be stated that few lessons were captured, and they
were not shared. Knowledge sharing through the circulation of actors did take place to some degree. It
did not lead to adjustment or a more firm underpinning of the transition vision, images and pathways.
Some follow-up activities took place, although they were not actively based on the vision, images, and
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pathways. They can also not be considered as forming a sequence of projects. It can thus be concluded
that knowledge sharing and follow-up activities have not taken place as advocated in SNM and TM.

10.2.5 Transition strategy
Concerning the transition strategies category, discussed in section 5.5, the research subquestion was:

What type of transition strategy is prevalent in the TIC and among those collaborating with
it?

SNM does not favour a specific transition strategy, but elaborates upon different dilemmas involved. TM
advocates one particular strategy, which – described in SNM terms – is a niche-accumulation, stretch-
and-transform strategy using leaps. The TIC staff and those involved in its activities share the same
views on which strategy should be, and currently is, used. It can be described as niche-accumulation,
since many of the innovations stem from different sectors. This does provide room for more radical
innovations. It could lead to dilution of resources, but currently not many resources are used anyway.
The same holds for the amount of variety that should be fostered.

Concerning niche-empowerment, the strategy is clearly fit-and-conform: the focus is on incorporating
C-ITS innovations into the existing regime, namely current traffic management processes. From the
viewpoint of RWS (and road operators in general) this is done because of the strong aim on its assets and
position, from the viewpoint of firms because of commercial aims (selling to RWS). This strategy makes
the direction of development clearer (because of the known selection environment). However, there is
a large risk of the regime making innovations less radical and encapsulating them, thereby hindering
progress, which is exactly what is taking place in the TIC. For upscaling, a bricolage strategy is used.
A downside mentioned in the literature is the slow speed with which the transition moves forward. The
argument for this approach is that innovations need to prove themselves before the can be used in oper-
ational traffic management, because of the criticality of these processes.

A very important part of the TIC’s strategy is the extra goal of improving current traffic management.
This focus strengthens the current regime and thereby makes a transition towards C-ITS more difficult.
This issue of contradicting aims is not mentioned in SNM and TM, since they focus on niche-experiments
(which are selected as cases in transition literature, because of their potential contribution to a transition;
incremental innovation projects that strengthen the regime are not discussed). In SNM literature it is
mentioned that the regime can hinder niche developments (Frank W Geels & Schot, 2010), but that is
explained as regime actors hindering niche actors or their projects. In this case, one institute simultan-
eously tries to contribute to a transition and tries to strengthen the current regime, through (facilitating)
experiments. What this case adds to transition literature is that one actor (the TIC) can have both those
aims.

Concerning this research subquestion, it can be concluded that a niche-accumulation strategy is used,
which ensures that innovations from many different sectors can contribute, and has not lead to dilution
of resources. Furthermore, the fit-and-conform strategy provides a clear selection environment, but it
comes with a great risk of reducing radicalness, and with it, hindering progress. This is worsened by the
second aim of improving current traffic management. The bricolage strategy makes progress slow, but
this is considered necessary because of the criticality of operational traffic management.

10.2.6 Uniqueness
The last research subquestion, concerning the uniqueness of the TIC as posed in the introduction, was:

To which degree can the TIC be considered unique in the activities it undertakes and the
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learning processes that are brought about by them?

The desks are not considered unique in terms of their (technological) possibilities. Other TCCs (such as
the VCNL) can provide the same possibilities. However, it is considered unique because in other TCCs,
it would be too disturbing for the operational processes to carry out experiments there. Nevertheless,
some experiments can be done without the TIC (e.g. the drone project, the traffic prediction project, and
the FCD pilot). The TIC does provide added value through its accessibility (e.g. the opportunity to get
in contact with RTCs and OTEs), and the contribution it could make to opening up RWS.

The lab’s facilities are not unique: it is mentioned that the lab sessions could have been held somewhere
else. This is acknowledged by the Freilot project, which wasmainly held at other locations. The link with
the desks is considered as providing added value. However, since (at least some) concrete experiments
can take place somewhere else, the link between the lab and the actual experimenting might also be
organised in a different way. It was mentioned that the dedicated facilities and staff do give the lab
sessions more status than if they would have been held somewhere else. In terms of the lab’s organising
role, it is not unique either. CM organised the Freilot project, which was considered a success. Moreover,
CM was already established and is more well-known among actors involved in traffic management or
C-ITS.

Answering this research subquestion it can be stated that the TIC’s facilities are not unique in terms of
their technological possibilities. It is argued that experimenting in other TCCs would be too disturbing,
although experiments have taken place in other TCCs. In organisational terms, the lab is not unique
either, since similar sessions can be organised (and have been organised) by CM. The desks do provide
third parties easy access to RWS, which is unique.

10.3 Conclusion
In this section the main research question will be answered. Furthermore, lessons for transition theories
are drawn from this case. The research question of this study was:

What is the potential contribution of the learning processes in the Traffic Innovation
Centre to a transition towards C-ITS, judged according to important aspects of learning
processes in SNM and TM?

Answering this question, it can be stated that there are not many activities taking place in the TIC, and
many of them are not actual experiments. Because of this, not much learning-by-doing takes place. A
broad array of actors has been involved in the TIC, however, they were often not involved simultan-
eously. Most of them were niche actors (often active in other regimes), and change-inclined regime
actors. RTCs and OTEs have been involved as users, road users were not (apart from the attendees being
road users themselves, though not involved as such). It depends on the innovation in question who can be
considered the user, and thus whether this is a problem. The content of the learning processes in the TIC
was somewhat broad, though often concentrated on a single dimension – mostly the technological, user
context, and social and environmental effects dimensions. The TIC could contribute much to learning
about future collaboration between government and industry (the policy dimension), but this is currently
not very substantial because of the TIC’s focus on its own role. Learning about the desirability of C-ITS
and second-order learning hardly took place. Not many lessons were captured and those written down
were not shared, however, circulation of actors does take place. This did not lead to real adjustment
or strengthening of the transition vision, images and paths. Some sessions had follow-up activities, al-
though they were not actively based on the transition paths. These follow-up activities were not entire
projects; sequences of experiments as advocated in SNM did not take place. The prevailing transition
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strategy is characterised by a niche-accumulation approach, which enables the potential contribution of
many sectors and actors – some of which are active in other regimes. The bricolage strategy leads to
slow progress, although there is consensus that this is the only option, because of the criticality of traffic
management. The fit-and-conform strategy poses a problem, since the TIC and firms are too much fo-
cused on current traffic management processes, which can hinder progress. This problem is worsened
by the TIC’s second aim of improving current traffic management, which strengthens the current regime.
The TIC’s facilities are not unique. However, the lab is mentioned to give sessions more status, because
of the dedicated facilities and staff. Moreover, activities like the desk sessions would be too disturbing
in normal TCCs, although successful experiments have taken place at other locations. In terms its of
organisational role, the desks give RWS an accessibility that is not found elsewhere. The lab’s organ-
isational role is not unique: similar sessions could be, and have been organised by other actors such as
CM.

Taking all the considerations above into account, it can be concluded that the potential contribution of
the current approach of the TIC and the learning processes it brings about, is limited. However, the TIC
has been established rather recently – being officially opened about six months ago at the time of writing.
Therefore, its approach can develop, and its potential – and in the end, its real – contribution can differ
from what is concluded here. Policy recommendations concerning the learning processes in the TIC,
which could increase the TIC’s potential contribution, are discussed in section 10.4.

Several lessons for transition theories can be drawn from this case. First of all, SNM and TM focus on
experiments. The TIC is not an experiment, but can be considered an instrument that aims to facilitate
experiments. For this, it combines a bottom-up approach for the content (or subject) of activities, and a
top-down approach regarding the organisation of the activities. This is an addition to transition literature,
since SNM advocates a bottom-up approach in terms of the organisation of experiments and their subject,
while TM advocates an entirely top-down approach in which both the organisation of experiments and
the determination of what they are about, is done by the transition arena. Another addition to these
transition theories, is that one actor can hold the contradictory aims of trying to stimulate a transition
by facilitating experiments, and improving current regime. SNM and TM discuss only actors that have
either the aim of contributing to a transition, or that of trying to maintain current interests. Furthermore,
the role of funding in experiments is not widely discussed in these transition theories, although a lack
of funding, in combination with unclear benefits or strict public tender regulations when there is a clear
benefit for firms (such as potential procurement), posed a problem in this case.

A suggestion for further research, would be to investigate the learning processes and their (potential)
contribution to transitions, brought about by actors that have a similar role as the TIC but in different
fields or sectors. In terms of concrete facilities, plans, and activities, it will be hard to find a similar
actor. Therefore, ‘with a similar role’ should be interpreted as the facilitating and stimulating role of the
TIC, with its focus on experiments. Such research would provide insight into the generalisability of the
findings of this study: are the problems and opportunities encountered in the learning processes in the
TIC specific to this particular context?

10.4 Policy recommendations
This sections provides recommendations to improve the potential contribution of the learning processes
in the TIC to a transition towards C-ITS. The first recommendation concerns the transition strategy.
The incorporation of innovations from many different sectors is very positive. The way this is done
can be improved, however. The focus is too much on incorporating innovations into (RWS’s) current
traffic management processes, especially since one of the transition paths (see section 2.3) envisioned (5
novembergroep, 2013) concerns the development towards public-private collaboration and alliances. Us-
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ing these transition paths actively in setting up experiments can help to overcome this focus on (RWS’s)
current systems and processes. Related to this is the ‘extra’ aim of improving current traffic management
with innovations other than C-ITS, which reinforces the focus on the current responsibilities infrastruc-
ture, and processes of RWS (and road operators in general). This strengthens the current regime, which
makes a transition towards C-ITS (and in particular a different kind of collaboration between govern-
ment and industry) more difficult. However, it could be difficult to remove this aim. Furthermore, the
improvements that these innovations couldmake, could also be relevant in the context of the transition to-
wards C-ITS. An example is the use of smart cameras. Incorporating them into RWS’s current processes
strengthens the current regime, but they could also contribute to traffic management as envisioned in the
transition paths: concerning the development towards public-private collaboration, smart cameras could
also be of use if private actors would perform traffic management. Therefore, it is recommended that
improving current traffic management receives far less attention than the current fifty percent. Activities
that do focus on this, should also take into account the transition paths. To return to the smart camera
example: this could be done by incorporating other actors, such as those active in traffic information
centres or logistic planning centres. To conclude it is important that the focus is less on current systems
and processes. The TIC could play an important role in increasing the willingness of RWS and other
road operators to change.

Secondly it is important that more actual experiments will take place, in order to provide opportunities
for learning-by-doing. The FCD pilot is an example of an experiment that facilitates learning-by-doing.
It can be difficult to incorporate such experiments into ongoing projects, therefore it is recommended
that more experiments are set up by the TIC. This will probably require substantial resources (e.g. taking
much time or costingmoney). However, these resources do not have to be provided solely by the TIC. The
strong connections with its parent organisations (through the steering committee and the embeddedness
of the TIC staff members in these organisations) provide opportunities for this. Moreover, involving
(departments of) these organisations actively in experiments set up by the TIC, also contributes to the
application of the previous advice: increasing the willingness to change in these organisations.

Concerning the lab, it is important that the sessions taking place have a concrete link with actual exper-
iments. The Freilot collaboration is a good example for this, because of its explicit focus on upscaling.
The sessions contributed to this by providing substantial learning, including second-order learning, de-
cent documentation and active sharing of the gained insights, and follow-up actions for actual imple-
mentation of the innovation. Such a link between a lab session and actual experimenting was already
more prominent in the plans for the social media initiative, but it should be incorporated into every lab
session.

The array of stakeholders involved in desk and lab sessions is already very broad. However, learning
processes could be improved by involving these actors simultaneously (instead of separately as has been
the case in multiple sessions). The social media initiative is a good example of this. User involvement
is also very important. RTCs and OTEs are already involved in almost all sessions, but this could be
improved by a more active way of involving them. Furthermore, for some innovations road users can
be considered the users. Currently road users are not consciously involved, apart from the other actors
being road users themselves (though not involved in that role); activities concerning such innovations
should also involve road users explicitly.

Learning is already considered the main aim of the sessions in the TIC. However, learning processes
could be improved through explicit learning goals. Exploring the transition paths, learning about the
desirability of innovations, learning on multiple dimensions, and second-order learning are considered
important in this. The insights gained from desk and lab sessions should be properly recorded and more
actively shared, not only through the circulation of actors. Specifically, lessons concerning the trans-
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ition vision, images and paths should be shared with CM, so that these can be adjusted or reinforced
accordingly.

To summarise, it is recommended that the TIC focuses less on the current traffic management systems
and processes, for which the active use of the transition paths can help. The TIC can play an important
role in increasing the willingness to change in road operators. Furthermore, learning processes could be
improved by carrying out more experiments, especially experiments set up by the TIC itself (though also
involving the parent organisations). Learning processes in the lab could benefit by more explicit linking
to actual experiments. It is also recommended that the involvement of different actors (which constitute
an already very broad range) is more often simultaneous. User involvement can also be enhanced, by a
more active involvement of RTCs and OTEs, and the involvement of road users when relevant as users
of the innovation in question. Lastly, learning processes could be improved by giving sessions more
explicit learning goals – exploring the transition paths, learning about the desirability of innovations,
learning on multiple dimensions and second-order learning – and by a better recording of lessons, and by
more active sharing of them – not only through circulation of actors). Specifically, lessons concerning
transition vision, images and paths should be shared with CM, so that these can be adjusted or reinforced
accordingly.
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AInnovation Desk and Innovation Lab

This appendix provides images of the facilities of the Traffic Innovation Centre.

Figure A.1: Innovation Desks

Figure A.2: Innovation Lab, facility 1
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Figure A.3: Innovation Lab, facility 2

Figure A.4: Innovation Lab, facility 3
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BLevels of automated driving

The figure below distinguishes and explains different levels of automation for on road vehicles (SAE
International, 2014). This distinction is more descriptive than normative, and more technical than legal.
The elements indicate minimum rather than maximum capabilities.

Figure B.1: Levels of automation for on-road vehicles (source: SAE International, 2014)
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CC-ITS innovations

The table below lists C-ITS innovations, what they are aimed at, and the type of roads on which they
could be applied.

Innovation Aimed at Road type

Cooperative Adaptive Cruise Control (C-ACC) Traffic flow, safety,
environment, road
user irritations

Main road
network

Lane Changing Assistance Traffic flow, safety,
road user irritations

Main road
network

Network-wide coordinated motorway slip road
traffic lights

Traffic flow Main road
network

Merging assistance Traffic flow, safety,
environment, road
user irritations

Main &
underlying
road network

Overtaking assistance Safety, road user
irritations

Underlying
road network

eCall (automatic warning of emergency services
after an accident)

Traffic flow, safety Main road
network

Warnings (e.g. accidents, road works, traffic
congestion)

Traffic flow, safety Main road
network

Dynamic navigation advice (including parking
advice, and at toll stations)

Traffic flow, safety,
environment

Main &
underlying
road network

Platooning (riding in motorcade, mostly for trucks) Traffic flow,
environment

Main road
network

In-vehicle signage (e.g. dynamic speed limits) Traffic flow Main road
network

Cooperative traffic light schemes (e.g.
communication with buses, or platooning trucks)

Traffic flow,
environment

Underlying
road network
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Table C.1: C-ITS innovations, their aims, and application areas (adapted from: Wilmink et al., 2014)

Innovation Aimed at Road type

Coordinated traffic light schemes Traffic flow,
environment

Underlying
road network

Intersection Safety systems (e.g. giving emergency
services the right of way)

Safety Underlying
road network

Cooperative Glare reduction (cooperatively
adjusting headlights to prevent blinding)

Safety Underlying
road network

Detection of and warning for vulnerable road users,
ignoring red lights and traffic signs, accidents,
obstacles, hazardous turns

Safety Underlying
road network

Dynamic multi-modal travel advice Environment Main road
network

Systems detecting dangerous, antisocial, or
aggressive driving behaviour, and informing the
driver and the direct surroundings

Road user irritations Main &
underlying
road network
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DMulti-Level Perspective

Both SNM and TM make use of the structuring framework of the MLP as a tool to structure transition
processes, and as a language to discuss these processes. Therefore, the MLP’s framework is discussed
below.

The multi-level perspective (MLP), developed by Frank W Geels (2002), provides a structure to analyse
transition processes. It is a nested hierarchy consisting of three levels, namely: the niche (micro-level),
the regime (meso-level), and the landscape (macro-level), see Figure 6. As Frank W Geels and Schot
(2010) mention, there is an increasing structuration of the activities in local practices, with the highest
structuration at the landscape level. The MLP is rooted in evolutionary economics as developed by
Nelson and Winter (1982) and Dosi (1982). In evolutionary economics it is argued that processes of
blind variation, selection and retention play a role in the development of technologies – similar to the
role that they play in biology in the development of species. In this analogy, variation takes place in
niches, selection and retention takes place at the regime-level. The three different levels are discussed
separately below.

Figure D.1: the multi-level perspective (source: Geels, 2002)

Regime
The socio-technical regime consists of heterogeneous elements that are aligned to fulfil a particular soci-
etal function (e.g. traffic management), and can be viewed as a set of rules (Kemp et al., 1998). Frank W
Geels (2004) identified three types of rules in regimes: regulative (referring to explicit and formal rules),
normative (concerning values, norms, responsibilities etc.), and cognitive (referring to how people make
sense of reality using frameworks and belief systems). The alignment of these rules makes it difficult
to change one without the others, giving the regime stability (Frank W Geels, 2004), which is increased
by its embeddedness in infrastructure and institutions (Kemp et al., 1998), and enables the coordination
of activities (Frank W Geels, 2004). This alignment and embeddedness is the result of the co-evolution
of the different aspects of a regime – in traffic management for example, infrastructure has developed
together with the role of road operators and other aspects to produce the current traffic management prac-
tices. According to Garud and Karnøe (2001), this can cause path dependence, because the alignment
of the regime through this co-creation over time, makes the regime dependent on past choices etc. The
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stability brought about this way, can lead to a lock-in situation, a situation where the current regime
impedes a shift towards a different socio-technical system.

Niche
Niches are the micro-level of the MLP. A niche is a protected space where promising technologies are
shielded from mainstream selection pressures that operate at the regime level (Kemp et al., 1998). It
is the level at which radical innovations emerge and develop, as opposed to incremental innovations,
which mainly take place at the regime level (Frank W Geels, 2002). In evolutionary terms, this means
that most variation takes place in niches (Frank W Geels & Schot, 2010). Protection can be provided
by exceptions in geography or policy/law, public subsidies, specific user groups, high expectations, or
networks of actors with a willingness to invest resources in the new technology (Smith & Raven, 2012).

Landscape
The (socio-technical) landscape is the macro-level of the MLP. It can be defined as the opportunity
structure: the characteristics of the landscape’s structure, which accommodate some developments more
easily than others (Hoogma et al., 2002), providing the gradients for the development trajectories of the
regime (Frank W Geels, 2002). According to Hoogma et al. (2002), it includes socio-technical trends,
deep structures, and major events. However, the trends do not necessarily have to be socio-technical,
e.g. cultural values, emigration etc. (Frank W Geels, 2002; Van Driel & Schot, 2005).

Part of these landscape factors are arrangements and artefacts such as factories, highways and waterways,
city lay-outs etc. (FrankWGeels & Schot, 2010). The landscape can also be defined as factors that form
an external context which cannot be changed by actors (Frank W Geels & Schot, 2010; Hoogma et al.,
2002). However, this does not mean that landscapes cannot change (Frank W Geels, 2002; Hoogma et
al., 2002). Landscape developments are also not without human action, since they are often the result of
the accumulation of human behaviour (Frank W Geels & Schot, 2010).
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EOverview of used data

Tables E.1-4 provide details concerning the interviews, observations, participation, and personal com-
munication, respectively. Subsequently a list is provided of the documents that have been used as data.

Table E.1: details of interviews conducted

Reference Person Organisation Position Date Medium Length

TIC staff
member3

R. Phaff Traffic
Innovation
Centre

TIC staff
member,
responsible for
the Innovation
Desks

09/09/2015 In person 72 min

RTC M. Vromans Helmond Traffic
Control Centre

Road Traffic
Controller

11/09/2015 In person 60 min

A58
manager

P. van Veggel A58 project Project manager 04/09/2015 In person 54 min

Firm1 Anonymous* A certain traffic
data firm

Business unit
director

21/08/2015 Skype 70 min

Firm2 Anonymous* A certain traffic
data firm

Founder and
CEO

28/08/2015 In person 82 min

RWS N. Biekram Rijkswaterstaat Project leader
for a certain
innovation
project**

19/08/2015 In person 52 min

Bereik L. Berkhout Bereik!
programme

Manager 11/08/2015 In person 45 min

CAS C. van der
Pligt

‘Concert at Sea,
drone pilot
project’

Project manager 02/09/2015 Telephone 45 min

* These interviewees were made anonymous in order to protect their commercial interests.
** Due to sensitivities concerning this innovations, not further details can be provided.
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Table E.2: details of observations

Reference Activity Location Date Recording

RWS Desk session, testing a certain innovation Innovation
Desks

12/08/2015 Notes, list of
reported issues

Verkeers-
onderneming

Meeting about possible collaboration
between the Verkeersonderneming and the
Traffic innovation Centre, in response to the
Verkeersonderneming’s project with traffic
prediction

VCNL 11/03/2015 Audio
recording and
notes

IITO Lab session ‘innovation in the operation’ Innovation
Lab

30/06/2015 Notes, images
of the outcomes
written on the
flip chart

NDW Meeting about NDW’s FCD pilot project NDW
office

20/08/2015 Notes

Table E.3: details of participation

Reference Activity Location Date Recording

Operational
development

Meeting of a team of RWS employees
involved in investigating which ‘external’
developments are relevant for RWS. During
this meeting, the author held a presentation
about the findings of the literature study.

Innovation
Lab

15/09/2015 Notes

LEF session Session with an RWS facilitator, aiming to
contribute to set-up of lab sessions.

RWS’s
LEF
Future
Centre

27/05/2015 Notes

Meeting
firm1

Meeting with a firm, discussing possible
collaboration with the TIC, focused on the
data challenge initiative.

Innovation
Lab

27/05/2015 Notes

A58 meeting Meeting about the collaboration between the
A58 project and the TIC, with a focus on the
initiative for the 24-hour sessions.

Innovation
Lab

04/09/2015 Notes
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Documents
5 novembergroep. (2013). Beter geïnformeerd op weg. Routekaart 2013 - 2023: 5 Novembergroep.

A58 Spookfiles. (2015). Wat is een spookfile? Retrieved 11/10, 2015, from http://www.spookfiles.nl/wat-
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Bereik! (2015). Bereik! - Organisatie. Retrieved 22/09, 2015, from http://bereiknu.nl/organisatie
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ity. Retrieved 06/10, 2015, from http://www.connectingmobility.nl/Nieuws/372650.aspx?
t=Frame+Creation+als+hulpmiddel+om+aan+de+slag+te+gaan+met+smart+mobility
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Frame+creation/default.aspx

De Brouwer, M., Hoevenaars, M. & Hornix, J. (2015). Freilot - Connecting Mobility. Samenvatting:
Van Berlo.

Innovatiecentrale. (2015a). Businessplan Innovatiecentrale.

Innovatiecentrale. (2015g). Clustering van activiteiten.

Innovatiecentrale. (2015k). De meerwaarde van de Innovatiecentrale.

Innovatiecentrale. (2015b). Factsheet Innovatiecentrale.

Innovatiecentrale. (2015r). Indeling activiteiten.

Innovatiecentrale. (2015c). Innovatiecentrale Processen.

Innovatiecentrale. (2015y). Overzicht rondleidingen 21-09-2015.

Innovatiecentrale (2015aa). Praatplaat Innovatiecentrale.

Innovatiecentrale. (2015ac). Toelichting Praatplaat De Innovatiecentrale.

MAPtm. (2015). Innovatiecentrale voorstel MAPtm.

Rasker, P., & Frunt, J. (2015). Innovatie in de operatie: VHP Human Performance.

Rasker, P., Potters, P., Phaff, R., Steenbakkers, K., & Hoernig, P. (2015). Concept producten en diens-
tencatalogus: Innovatiecentrale.

Schrijnen, L. (2015). De Innovatiecentrale terugmelding 14/09/2015.

Uenk-Telgen, M., Bakker, B., Heijligers, B., & Van de Ven, T. (2015). Onderzoeksplan FCD- en Data-
fusie Pilots: Nationale Databank Wegverkeersgegevens.

Van der Pligt, C., & Van den Burg, A. (2015). Inzet drones bij Concert At Sea: Rijkswaterstaat.

Van Wuijtswinkel, R. (2015). Innovatiecentrale: Voorstellen voormobiliseren van demarkt: ChangeDriver.

Verheul, L., & Muizelaar, T. (2015). Presentatie Innovatie Lab: opzet invulling en programmering. In-
novatiecentrale.
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Verkeersonderneming. (2015). Over De Verkeersonderneming. Retrieved 20/10, 2015, from
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FA58 Consortiums

The image below shows the members of the different consortiums involved in the A58 Spookfile project.

Figure F.1: consortiums involved in the A58 Spookfile project
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