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Summary
Our current energy supply mostly depends on finite fossil fuels from unstable regions of
the world. In order to change this unsustainable situation the Dutch government initiated
transition management towards a sustainable energy supply. Transition management is a
new type of governance method based on the understanding that the government cannot
steer such a regime change by itself. The regime change towards sustainable mobility
and even larger; a sustainable energy system, needs governance of a diversity of actors
such as the government, enterprises, universities and knowledge institutions. These
actors attempt to govern the situation along one or more transition paths towards the
realisation of a vision.
The current execution of the Dutch transition policy consists out of 6 platforms (Green
raw materials; Sustainable mobility; Chain efficiency; New gas; Sustainable electricity
and Energy in the built environment), which form the pillars of the transition policy.
This research focused its case study one of these platforms namely, sustainable
mobility.
This research provides advice for the theory and practice of transition management
based on literature research and interviews with transition practitioners as well as
transition researchers. The advice is derived after a sequence of a literature study, a case
study towards sustainable mobility, which identified practical problems, and solutions
for these problems based on scientific input mainly received from interviews.
Transition management
This literature study compared the different viewpoints on transition management and
identified discrepancies and inconsistencies in this theoretical approach, which resulted
in recommendations towards transition scientists.
This transition process can be depicted into a four-cluster framework as displayed in
figure 0.1.
Activity cluster 1;
Problem structuring, establishment and
further development of the transition arena
(Strategic level)
Activity cluster 2;
Developing sustainability visions
transition-agendas (Tactical)

and

Activity cluster 3;
Mobilizing actors and executing projects and
experiments (Operational)
Activity cluster 4;
Evaluation, monitoring and learning

Figure 0.1 The four activity clusters (Loorbach, 2005 p.10)

3

However, when applying the four-activity cluster framework to a practical situation
difficulty emerged. When looking at the original four activity clusters, the central point
that emerges is the intention of actors to act in societies’ best interest, since this will
realise the iteration, resulting in more concreteness. Little attention is paid to personal or
organisational interest, which could emerge in the transition process. Another aspect is
that the four-activity cluster framework does not work as a categorizing mechanism to
divide the relevant actors. Additionally, some activities, which are defined by different
clusters, have overlap. This is the case for activity cluster 1 (problem structuring,
establishment and further development of the transition arena) and activity cluster 2
(developing sustainability visions and transition-agendas). These functions overlap in
functions since one of the functions of vision formulation is the identification of
problems.
Similarly, activity cluster 3 (mobilizing actors and executing projects) combines two
activities are fundamentally different. The aim of mobilizing actors is not just for the
execution of projects as is suggested by the display of the four activity clusters. The
actors involved in transition have numerous functions; for example the creation of
societal support, the involvement of customers, (scientific) input in the transition
process and the input of new innovations. These kinds of functions do not fit in the
current display of activity cluster 3. However, some actors are only involved in the
execution of projects and experiments and not in the mobilization of actors. Large firms,
that often execute projects internally, can be picked as an example for this type of
activity. The separation of mobilizing actors and executing projects will therefore be an
improvement to the four-cluster model.
Based on these objections this report formulated an alternative four-cluster framework
as depicted in figure 0.2

Figure 0.2

Alternative activity cluster framework
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Case study
During the case study of sustainable mobility the puzzles and problems experienced by
transition practitioners were identified based on interviews. This resulted in the
formulation of 13 critical choices for which decisions have to be made in transition
management. The 13 critical choices are displayed in table 0.1.
Critical choices
1 Concreteness of a vision
2 Actors involved in vision formulation
3 Arena dynamics versus stable in-group security
4 Regime actors versus non-regime actors
5 Goal setting versus free development
6 Radical innovation versus incremental innovation
7 Which variables to monitor
8 Niche protection versus market effect
9 Regulation versus development
10 Top-down versus bottom up steering
11 Personal interest versus societal interests
12 Diversity versus focus
13 Determination crucial timing
Table 0.1 Critical choices

These critical choices were presented to three prominent transition researchers for input.
Based on this input concrete advice for the energy transition, and especially for the
transition to sustainable mobility, is formulated.
Policy advice
When investment in sustainable development is based on a competitive market
environment is unattractive for market actors due to the higher costs of sustainable
alternatives and therefore a prospect of the long payback time.
This unprofitable nature of sustainable development in combination with short term
thinking and the large collective interests a sustainable energy supply make prominent
government involvement essential in order to realize sustainable development.
Sustainable inventions with high potential should be protected from market selection
until the inventions have developed to such an extent that competition is possible. When
looking at historical development of technologies, such protection could last a
prolonged amount of time before the invention becomes profitable. From an economic
perspective, such protection could be explained by reasoning that the protection
involves the protection against an imperfect market in which the externalities associated
with the use of fossil fuels are not (fully) embedded in the price. Based on these aspects
intensive and consistent long-term government involvement is necessary, which is
currently lacking.
Government stimulation can take many forms. Currently, government involvement
mainly focuses on funding. However, many other types of protection and stimulation
are possible. For example, tax-exemptions, market penetration, public-private, creation
of stable demand, investments in infrastructure.
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The second part of advice concerns visions, it is important to pay sufficient attention to
the formulation of visions. Visions should be adapted to the target group and also
include an approach for the realisation of the long-term goals.
Thirdly, the selection of transition paths should include a diversity of actors. Therefore
the Taskforce energy transition and the strategy groups should include more diverse
actors in addition to the current dominance of large market actors on board level. In
addition to that, the selection of transition paths could also be facilitated through a
large-scale stakeholder process including societal discussions, for example through a by
a sustainable energy election on television.
Fourthly, monitoring is essential for the transition process since this ensures new input
for the adaptation of visions, and therefore, the input for new experiments. Such a
monitoring system can best be an adaptive system based on the current expectations of a
certain path and evaluated on a yearly basis.
Fifthly, in order for transition policy to be successful increasing international focus is
required.
When this advice is followed, the chance of a successful transition policy would be
improved significantly.
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1.

Introduction

The current welfare society depends on the import of fossil fuels originating from
unstable regions of the world. This makes the energy supply unsustainable in many
different ways. Two of these reasons are considered the most important. Firstly, the use
of fossil fuel is unsustainable due to the finiteness of the fuels. The oil and gas supplies
will eventually run out. Additionally, the remaining supplies of oil and gas are generally
present in unstable regions. The dependency of oil and gas makes the import from these
regions necessary resulting in a situation which could reduce the security of the energy
supply.
The other aspect is the climate consequences concerning the use of fossil fuels. The
excessive emission of CO2 and other greenhouse gasses result in climate change. In
order to avoid climate change a reduction of emissions is required. The Kyoto protocol
sets goals for emission reduction on the short term. The Netherlands is obligated to
reduce the emissions of carbon dioxide, dinitrogen monoxide, methane and some
fluorine compounds by 6% in the period 2008-2012 (VROM, 2006). When the longterm development is taken into consideration, more reduction is required (NMP4, 2001).
These reasons give the incentive to western governments to change the current structure
of the import of fossil fuels towards a more sustainable system, both for the security of
supply as well as for the environment.

1.1

Journey to the South

The unsustainable nature of this energy system and the great dependency of unstable
regions have led to a sense of urgency to change the current system. Many welfare
states execute a policy to eliminate the negative effects of the current energy system.
The approach of the Dutch government is based on transition management in which the
realization of a sustainable energy system in 2050 is envisioned. The aim is to reach that
vision by taking a yet undefined path. This decision is made intentionally and is based
on the assumption that there will be several promising paths to reach the goal. However,
not all the paths are equally desirable. The paths could involve negative aspects, some
of which might be unforeseen at this time. In order to enable the optimal solution for the
realization of a sustainable energy system, the path for the realization is not yet chosen.
This policy approach in which the envisioned end state of a sustainable energy system
in 2050 is realized through the stimulation of several paths is metaphorically named:
Journey to the South (Brouwer, 2002). Journey to the South is a metaphor for the
execution of the transition management and was chosen because of the following
reasoning:
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Our (our societies') wish is to travel to the south (towards a sustainable
energy system) with some travelling companions (market actors). The exact
place in the south doesn't really matter. Some companions might want to
travel to Rome whereas others wish to reach Africa (the goals of the
participating actors can differ) and the best means of transportation (car,
train or airplane) is not decided yet (keep options open). After a while it is
determined whether we are on the right track (feedback) and if we're using
the best means of transportation (learning). And by sending a postcard
home, people back home might get enthusiastic to start the journey as well
(communicate the successes and experiences) (Ministry of Economic
affairs, 2001 p.5).
The Dutch government defined six pillars to out of which the transition towards a
sustainable society exists (Green raw materials; Sustainable mobility; Chain efficiency;
New gas; Sustainable electricity and Energy in the built environment), each of which
has the potential to become a major contributor for the realization of a sustainable
energy system in 2050 (Ministry of Economic affairs 2004, p.6; SenterNovem, 2006
[1]).

1.2

Case study selection

This research focuses on the pillar sustainable mobility. This focus was chosen because
this pillar is developed in considerable depth. Mobility is a vital aspect of our society
(SenterNovem, 2006 [2]). However, the current mobility system is unsustainable due to
the large, and still increasing, contribution to the total emission of greenhouse gasses.
As stated by the Commission of the European Communities "In the EU, transport is
responsible for an estimated 21% of all greenhouse gas emissions that are contributing
to global warming and the percentage is rising" (Commission of the European
Communities, 2006 p.3).
In order to decrease the greenhouse gas emissions originating from mobility, the
potential of sustainable fuels is evaluated. Possible sustainable fuels are biofuels,
hydrogen, natural- or green gas. These fuels can be considered as the different
promising transition paths to realize the end-goal. Transition paths are main roads that
“enable the government to give direction to the market, whilst giving market players the
opportunity to develop their own products based on their own market analysis,
ambitions and entrepreneurship” (Foxon et al., 2004 p.5). Eventually one of these
transition paths, or a combination of paths, should develop to such an extent that it
realizes the vision of sustainable mobility.

1.3

Principal organization and research goals

The thesis is written as an assignment of the Energy research Centre of the Netherlands
(ECN). ECN is the largest research centre in the Netherlands in the field of Energy. Its
research forms a bridge between fundamental university research and appliance of
knowledge and technologies in practice. The mission of ECN is to develop "high-level
knowledge and technology for the transition to sustainable energy management" (ECN,
2006).
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The policy focus on sustainable mobility is relatively new, both in policy and within
ECN. The different sustainable fuels are based on different types of technologies and
until recently were considered mainly separate. This is also illustrated within ECN. In
the policy studies department three out of four groups have activities focusing on
aspects of sustainable technology. Currently, ECN is changing this fragmented
knowledge into a coherent approach. This thesis aims to contribute to this process.

1.4

Research question

Transition management aims to facilitate a goal-oriented transition on the basis of
transition theories. However, both transition management and transition theory are
relatively young, and are still actively being developed. This research aims to evaluate
the current transition management practice and gives advice on improvements on the
basis of recent insights from the transition theory. This is realized through answering the
following research question:
How can transition policy be improved?
In order to be able to answer this research question, the following sub questions will be
answered:
1. What is the transition theory?
2. Which puzzles and problems exist in transition policy?
3. What do transition researchers have to offer for practitioners to deal with
puzzles and problems?
4. Which policy advice could be formulated based on the information of
transition researchers?

1.5

Method

This section describes the method used to answer each of the sub questions presented in
previous sub section.
Sub question 1: What is the transition theory?
The first sub question is answered in chapter 2 and is based on a literature research of
scientific literature. For answering this sub question the existing literature is evaluated
thoroughly and different approaches are compared.
Since the government policy takes Rotmans’ approach as a reference point, special
attention is given to this theoretical approach. After the evaluation of the existing
literature a framework is chosen to evaluate the case study.
Sub question 2: Which puzzles and problems exist in transition management theory and
practice?
The second sub question is answered in chapter 3 by focussing on the case study of the
transition towards sustainable mobility. The information for this sub question is derived
both from written sources and from interviews. The use of interviews was necessary
since transition management is currently executed and many experiences have not yet
been written down. This dynamics makes it insufficient just to base the results on
written sources since these are often outdated. In order to acquire the most recent
13

information about the process, interviews with relevant actors are therefore essential.
The selection of the interviewed practitioners is based on their background and function.
This includes a number of aspects; in the selection attention is paid to have a
representation of actors from knowledge institutions, universities, government and
market representatives.
Based on these criteria people were selected into two stages. The first selection was
based on prominent transition actors selected from the written sources. The second
selection was based on information gathered during interviews and meetings. During
these activities other names were often mentioned. This resulted in the following
complete list of names:
Drs. P.J. Aubert
Drs. ing. P. Cnubben
Dr. A.P.C. Faaij
Dr. R.F.J. Hoogma
Ir. ing. W.W.M. van der Laak
Drs. P.R. Luimstra
Ir. J.M.J. Scholte
Ir. M.A. Uyterlinde

Ministry of Economic Affairs
Energy Valley
Utrecht University
Sustainable mobility platform
Province of North-Brabant
Energy Valley
Province of Drenthe
ECN

From each interview a report is made which was send to the responded for approval. To
increase the amount of information derived from the interviews, the respondents were
informed that this interview report would not be fully included in this report. For this
reason only a short summary of this interview report is included in appendix A.
In addition to the information of these interviews, written sources were used to identify
the current transition practice as well as to identify the puzzles and problems currently
experienced in the implementation of transition management. The written sources that
were used for this subsection included reports (for example of the Ministry of Economic
affairs, ECN, VROM-council and the Energy Council) and the Internet sites of relevant
actors.
Based on this information and the theoretical information outlined in chapter 2 the
puzzles and problems are formulated that exist in theory and in practice. This is realized
by the formulation of critical choices that are fundamental for transition management
and uncover the consequences for choosing a particular option. The formulation of
critical choices indicates that there is not one best way to approach transition
management. However, in order to execute transition management successfully and to
avoid the puzzles and problems, it is necessary to take position in these critical choices.
The critical choices can be divided into four clusters. The framework that originally was
used for this division was the four-activity cluster framework, which is outlined in
section 2.4.1. However, this framework brings about difficulties when applying it to a
practical situation. In order to divide the critical choices meaningfully, an alternative
activity cluster framework is introduced. This framework is depicted in figure 1.1.
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Figure 1.1

Alternative activity cluster framework

This framework will be discussed in more detail in section 2.4.2. Based on this
framework the critical choices are depicted in a table as represented in table 1.1.
Critical choices classified by activity cluster

Cluster 1 Cluster 2 Cluster 3

Cluster 4

Legend:
Critical choice always present:
Critical choice only present when no decision is made in prior activity cluster
Critical choice present but effect is increased when no decision is made in prior cluster

Table 1.1 Critical choices per activity cluster
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Sub question 3: What does transition researchers have to offer for practitioners to deal
with puzzles and problems?
The third question is answered in chapter 4 by confronting different transition
researchers with the puzzles and problems identified in chapter 3. In order to get an
accurate response, this question is answered using a combination of scientific literature
and by interviewing prominent transition scientists. The following scientists were
interviewed:
Prof. dr. J. Grin
Dr. R. Kemp
Prof dr. J.W. Schot

Universiteit van Amsterdam
University of Maastricht
Erasmus University Rotterdam
Technische Universiteit Eindhoven

The results were used to identify possible solutions for the puzzles and problems. The
reports of the interviews can be found in appendix C.
Sub question 4: Which policy advice could be formulated based on the information of
transition researchers?
The fourth sub question is answered in chapter 5 by combining the puzzles and
problems and the information of the transition scientists into generally applicable
guidelines. The current situation of transition management is analyzed based on the
advice of the transition scientists. This results in concrete policy advice.

1.6

Transition management or transition theory

The concepts of the transition theory, transition management and transition policy are
often used interchangeable. However, this thesis approaches these concepts separately,
the separation of these concepts was necessary for this thesis because the theory and
practical implementation are not always corresponding.
The concept transition theory refers to the range of academic theories related to
transitions that are formulated by scholars. Transition management is a new policy
framework focussing on the initiation of transitions. And transition policy refers to the
execution of policy in order to initiate and support a transition1.

1.7

Structure

This thesis consists of five chapters. Each subsequent chapter takes the information of
previous chapters as input for the next chapter. The structure of this thesis is as follows:
Chapter 2 covers the transition theory and introduces a framework for the analysis of the
case study. Chapter 3 covers the practical application of the theory in the case study
towards sustainable mobility and identifies the critical choices of transition
management. Chapter 4 outlines the responses of the transition researchers on the
critical choices. Chapter 5 combines the information of chapters 3 and 4 into general
applicable policy advice.

1

The definitions of transition management and transition policy used in this report are partly based on an advisory
report of the VROM-council and Energy council (VROM-council and Energy council, 2004 p.60).
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2.

The transition theory and transition management

This chapter answers the first sub-question of this research; what is the transition
theory? As trivial as this question might seem, the literature is in some issues lacking
coherence and clarity. This chapter gives an overview of the existing literature on this
issue and displays the discrepancies and gaps. This chapter also outlines the framework
for analysing the case study in chapter 3.
These goals are accomplished in the following structure. Section 2.1 forms an
introduction concerning transitions. Section 2.2 explains different policy paradigms.
Section 2.3 outlines general aspects of the transition theory. Section 2.4 outlines the
transition management framework and section 2.5 forms the conclusion.

2.1

Introduction

Transitions are transformation processes in which society, or a complex subsystem of
society, changes in a fundamental way over an extended period of time (at least one
generation of 25 years or more) (Rotmans, 2005 p.13). Historically, transitions occur
naturally through the accumulation of behaviour of relevant actors. However, such
unordered behaviour could result in lock-in in a sub-optimal outcome. Lock-in can
occur due to a number of reasons. For example, when the adoption of a new, and often
immature, technology happens too fast the optimal solution might not be developed yet.
Due to the (large scale) adoption a switch to the optimal solution in a latter stage can be
difficult. In order to prevent possible negative impacts of transitions, such as the lock-in
in a sub-optimal solution, several Dutch scholars proposed the implementation of
transition management, a new policy approach (Kemp and Rotmans, 2002 p.21).
Transition management aims to change the evolutionary transition in which a transition
occurs naturally into a Goal orientated transition in which a diffuse goal or vision of the
end state is guiding decision makers (Kemp and Rotmans, 2002 p.3-4). The goaloriented transition attempts to realize the desired vision in a controlled manner that
prevents the sub-optimal lock-in.
The current unsustainable situation of the energy system demands a goal-oriented
transition. The existing energy system is unsustainable due to the uncertainty of supply
(both in fuel price and in quantity) and the adverse effects such as global warming and
pollution. Even though the adverse effects are clear, the transition towards a new regime
in which these negative effects are non-existent is hard due to the societal dependency
of energy and the embedding of the energy system in society. In other words there is a
lock-in in this sub-optimal solution.
Despite the difficulties there is currently an attempt to realise a goal-oriented transition
based on transition management. A central concept within transition management is a
technological regime as defined in the following way “A technological regime is the
rule-set or grammar embedded in a complex of engineering practices, production
process technologies, product characteristics, skills and procedures, ways of handling
relevant artefacts and persons, ways of defining problems; all of them embedded in
institutions and infrastructures” (Geels, 2005 p.683 citing Rip and Kemp).
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Transition management attempts to stimulate the transition towards a new technological
regime, in this case the transition towards the regime of sustainable mobility.
This steering is necessary since none of the individual actors experience all of the
negative consequences of the sub-optimal lock-in; energy companies and individual
consumers both do not experience the full consequences of climate change. Therefore,
the direct positive consequences of fossil fuels (successively a high profit margin and
cheap energy) outweigh the globally felt negative consequences. The individual
consumer is only to a limited extent willing to sacrifice advantages, which are private,
"for reductions in environmental harms (which are public, i.e. share with the rest of the
world). To be widely diffused, sustainable technologies either need to look or feel like
all other technologies or they need to present clear functional advantages to the user"
(Berkhout, 2006 p.7). When the change does not have a clear private advantage to the
individual consumers, they do not have the incentive to change and they will all
continue to exploit the resource. At the same time the same holds for the other actors
involved. The consumers are most willing to buy the unsustainable products and at the
same time producers still have access to the unsustainable materials. Why would a
producer sacrifice its gains (which are private) in order to reduce environmental harms
environmental harms (which are public, i.e. share with the rest of the world)? This cycle
will result in the over-exploitation of the resources towards destruction; this is a
phenomenon that is generally known as the tragedy of the commons.
In order to avoid the tragedy of the commons, the Dutch government is executing
transition policy. The approach of the Dutch government is mainly based on Rotmans’
contribution to the complexity theory (Ministry of Economic affairs, 2002 [1] p.ii). This
theory states the necessity to take as many relevant aspects into account as possible in
order to realize the vision (Rotmans, 2003; Rotmans, 2005). The realization is achieved
through the promotion of “the diversity of technological and institutional options to
overcome lock-in of unsustainable technologies and supporting institutions” (Foxon et
al., 2004 p.6). This means that transition management does not choose one technology
and aims for that technology to provide the tools to realize the vision. Instead, transition
management chooses a range of possible ways to reach a solution. Through this
diversity, the chances of realizing the vision are increased. However, the manner in
which the vision will be realized is uncertain. Each of the diverse options should have a
realistic chance of realizing the vision by itself or through a combination of different
options. The optimal way to realize the vision will become apparent by the increasing
amount of gathered knowledge during the process.
A characteristic of transition management is the inclusion of many actors and factors in
transition management. The participating actors include a careful selection of relevant
actors of great diversity such as the government, enterprises, universities and knowledge
institutions. And in the formulation and realization of the different options, a wide
variety of aspects are taken into account on economic, technical, social and on the
cultural level. However, the inclusion of many actors and factors also implies the
disadvantage of great complexity. This chapter attempts to outline the complexity of
transition management orderly and detailed.
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2.2

Policy paradigm analysis

Government policy changes over time. The governmental decision to introduce
transition policy is an expression of the current policy paradigm. The type of paradigm
has changed in the past decades; three different policy paradigms can be distinguished
as displayed in table 2.1.

Table 2.1

Different policy paradigms (Elzen et. al., 2004 p.9)

The classic steering paradigm is a traditional top-down model based on hierarchical
relations with an emphasis on the leading position of the government. The market model
forms a bottom-up approach in which the local actors have a large degree of autonomy.
The third paradigm is the paradigm of policy networks. This paradigm includes shared
rule making and agreements between interdependent actors with diverging clues and
believes (Elzen et al., 2004 p.8). The different policy paradigms represent a shift from
government towards governance. Elzen et al., 2004 defines governance as
“directionality and coordination at the systems level, but that is has an emergent
character, arising from the interaction between multiple social groups. Public authorities
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may try to influence this emergent directionality, but cannot steer it at will” (Elzen et
al., 2004 p.8).
“These policy paradigms coexist in all democratic societies with varying degrees of
emphasis on each of them” (Elzen et al., 2004 p.8), however, the mix in which these
paradigms are dominant depends from the situation. Over time mix of the policy
paradigms can shift towards a new balance.
At the moment, the classic steering paradigm has the least influence. Historical
decisions based on this paradigm are reversed, which is illustrated by deregulation. The
current believe in political science is that this top-down model will not accomplish the
desired effect and can only disturb the market (Grin, 2006). The market model paradigm
is a dominant paradigm, which is represented by ongoing liberalisation in the Dutch
society. The third paradigm is relatively new and governments are only recently
experimenting with this type of governance. Transition management can be seen as such
an experiment and forms an exception of the dominant market model paradigm.
Within the policy network paradigm, network formation and cooperative decisionmaking are important aspects; these aspects are reflected in transition management by
the formation of a transition arena.
A disadvantage of the multi-actor network is the lack of clear decision guidelines. Due
to the omission of hierarchy and the inherence of an unclear path towards the realisation
of a vision, the danger exists that the network evolves towards a non-decisive
community resulting in a slowdown of innovation and a reduction in active
participation.

2.3

General aspects of the transition theory

This subsection outlines two important aspects of the transition theory in more detail.
The first aspect is the multilevel perspective, which arranges the actors and factors
hierarchically embedded in transitions. The second aspect involves the phases in which
the process of transitions occurs.
2.3.1 The multilevel perspective
The multilevel perspective is created as an appreciative theory, which integrates
findings from different literatures (Geels, 2002 p.1259) and is based on the distinction
of three levels: technological niches, socio-technical regimes and the socio-technical
landscape (Geels, 2002 p.1272) all of which are important for transitions to come about.
The landscape level forms the top of the hierarchy, followed by the regime level and at
the bottom the niche level as is depicted in figure 2.1.
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Figure 2.1

Multilevel perspective (Geels, 2004 [2] p.913)

The regime level
The regime level is the middle-level in the hierarchy of the multi-level perspective. It
interacts with the niche level as well as with the landscape level and forms the
framework of interaction in which development occurs. A regime can be defined as the
rules embedded in technology and social networks, which together fulfil a certain
societal function such as mobility. The regime consists out of three pillars; rules,
institutions; socio-technical systems; human actors, organisations, social groups as
depicted in figure 2.2. There is a strong interaction between the pillars, which is
illustrated by the arrows in figure 2.2.

Figure 2.2

Three interrelated analytic dimensions (Geels, 2004 [2] p.903)

The pillar of the Human actors, organisations and social groups includes actors in all the
subsystems of science, technology, economy, sociology and culture, politics and market
(Geels, 2004 [2] p.905; Geels, 2004 [2] p.911 citing Freeman and Louça, 2001). The
socio-technical system includes "artefacts, knowledge, capital, labour, cultural meaning
etc." (Geels, 2004 [2] p.900).
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The regime forms a stable platform of interaction between a diversity of relevant actors.
This stability is created due to the coherence and embedding of the rules in the regimes
at the same time, the existence of rules makes regimes hard to change.
The stability of the regime is created by the alignment between the rules (Geels, 2004
[2] p.904). This principle enables the coordination of activities within the regime. The
interaction within the regime occurs according to the (non)-written rules established in
the regime and leads towards incremental improvements within the boundaries of the
existing rules (Geels, 2004 [2] p.907).
Besides the facilitation of incremental improvements, the embedding of the rules creates
economic, technological, cognitive and social barriers for new technologies (Kemp et
al., 1998 p.182), which do not follow the rules of the regime. These barriers prevent
radical innovations and guide the innovation process towards incremental change,
resulting in a technological trajectory.
Even though regimes do not change quickly, they do change. The change of regimes is
diverse and is generated internally (within the regime for example due to incremental
innovation) as well as externally (by landscape- or niche pressure). Smith et. al., 2005
formulates the external pressure as follows:
"There is typically no shortage of pressures acting on any given regime,
often pushing in opposing directions. In practice, it is therefore not simply
the existence of such pressures that is decisive. Instead, it is what we term
the articulation of pressures for any given regime transformation. This
comprises two elements. First, there is the extent to which selection
pressures are oriented coherently in a particular direction (...) The second
element in effective articulation lies in the processes that render these
pressures explicit and translate them into a form that prompts and enables a
response by the regime" (Smith et al., 2005 p.1495).
The possibility to change regimes is used in transition management. Transition
management aims to facilitate regime change towards a new regime in which the
suboptimal consequences of the old regime are nonexistent.
The socio-technical landscape level
The landscape level is situated at the top in the hierarchical levels as depicted in figure
2.2. The socio-technical (ST) landscape refers to a wide range of variables that evolve
relatively exogenous. The landscape consists of the societal setting in which the process
of change occurs and includes social values, political cultures, built environment and
economic development and trends (Loorbach, 2005 p.4). As Geels describes it: “The
landscape is an external structure or context for interactions of actors. While regimes
refer to rules that enable and constrain activities within communities, the ‘STlandscape’ refers to wider technology-external factors. The context of landscape is even
harder to change than that of regimes. Landscapes do change, but more slowly than
regimes” (Geels, 2002 p.1260).
The aspects the socio-technical landscape covers are wide in range and include
heterogeneous factors, such as “oil prices, economic growth, wars, emigration, broad
political coalitions, cultural and normative values, environmental problems” (Geels,
2002 p.1260).
The socio-technical landscape consists of two different types of elements. The first type
of landscape elements have complete autonomy and therefore cannot be influenced by
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actors, these are called the autonomous landscape elements. The second type of
landscape element can be influenced but may be perceived by actors as exogenous.
These elements are called the irresistible landscape elements (Grin and Weterings, 2005
p.10 referencing Stones).
Between the regime level and the landscape level interaction exists. All of the
heterogeneous factors of the socio-technical landscape, influence the regime level;
“Changes in the landscape level, for instance, may put pressure on the regime and create
openings for new technologies” (Geels, 2002 p.1261).
Niche
The niche level represents the bottom level of the multilevel hierarchy and deals with
more specific technologies. New technologies are developed in niches, which enable the
protection from the “ ‘normal’ market selection in the regime, they act as ‘incubator
rooms’ for radical novelties” (Geels, 2002 p.1261). In order to realize the protection of
specific technologies instruments like regulation or financial incentives (e.g. temporary
subsidies or tax exemptions) can be used. It is this special characteristic of protection
that facilitates the generation of radical innovations in a niche whereas the
characteristics of a regime generate incremental innovations (Geels, 2004 [1] p.37). It
allows radical innovation to develop unhindered by the rules of the regime.
The protection of a niche is always temporarily. Eventually, the technology should be
successful enough to resist the market forces and manage to hold in a competitive
environment. Niches are important in the commercialization of new, possibly radical,
technologies. The commercialization of a new technology often occurs in niche markets
first, since the specific characteristics of a technology are most of value in that niche;
the technology’s advantages are perceived most strongly. The technology should
extrapolate its success from the niche towards economic profitability in the competitive
market. In order to realize this extrapolation the experiences in the niches should be
used to make the technology valuable for a larger population. Aspects like learning, cost
reduction and performance improvement are important for this (Foxon et al., 2004 p.6).
According to Geels, the breakthrough of a technology could occur in two ways. The
first way is add-on and hybridisation. This means, “that new technologies in their early
phase physically link up with established technologies, often to solve particular
bottlenecks. Thus old and new do not immediately compete head on, but form a sort of
symbiosis” (Geels, 2002 p.1271). The second mechanism “is that new technologies
break out of niches by riding along with growth in particular markets" (Geels, 2002
p.1272). “The general pattern by which radical innovations break out is that they follow
trajectories of niche cumulation. The step from niche regime level does not occur at
once but gradually, as radical innovations are used in subsequent application domains or
market niches, i.e. a cumulation of niches” (Geels, 2002 p.1271).
The existence of niches as ‘incubator rooms’ is important for the development of a new
technology. Kemp et. al. argue: “without the presence of a niche, system builders would
get nowhere” (Kemp et. al., 1998 p.184). However, “the shift of a technology towards a
new niche is not an easy process but involves experimentation, learning processes,
adjustments and reconfigurations” (Geels, 2002 p.1271). From the niche level there is
also interaction towards the regime and the landscape. For example “many niches were
created by landscape developments” (Geels, 2002 p.1271).
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2.3.2 Phases of the transition process
The transition theory divides the transition process in four distinctive phases defined by
time, speed and social development. The accumulation of those four phases forms an sshaped curve, which is depicted in figure 2.3. “The process of change in a transition is
non-linear; slow change is followed by rapid change when things reinforce each other,
which again is followed by slow change in the stabilization stage” (Kemp and Rotmans,
2002 p.4). The s-shaped curve is realized through the “interplay of relevant processes:
changes of technology, infrastructure, economic conditions, institutions, politics,
behaviour, culture, the natural and built environment and beliefs that reinforce each
other” (Kemp and Rotmans, 2002 p.4).

Figure 2.3

Four phases of transition (Kemp and Loorbach, 2003 p.8)

The first phase is the predevelopment phase and mainly exists of experimentation; there
is very little visible change (Kemp and Loorbach, 2003 p.8). In this phase radically new
technologies can be developed but a breakthrough is prevented due to the existing
societal structures. “Radically new technologies have a hard time to break through
because regulations, infrastructure, user practices, maintenance networks are aligned to
the existing technology. New technologies often face a mis-match with the established
socio-institutional framework” (Geels, 2002 p.1258). When referring this to the
multilevel perspective, the situation could be formulated as a mismatch between the
niche level and the existing regime, embedded in the existing landscape.
The second phase is the take-off phase in which the process of change gets started and
the system begins to shift (Kemp and Loorbach, 2003 p.8).
The third phase is the breakthrough phase in which the developments increase in speed.
“In the breakthrough phase structural changes take place in a visible way through an
accumulation of socio-cultural, economic, ecological and institutional changes in
reaction to each other; during this phase, there are collective learning processes,
diffusion and embedding processes” (Kemp and Loorbach, 2003 p.8). The breakthrough
of a technology emerges from the niche level, and is context dependent; it depends on
the existing processes on the regime and landscape level (Geels, 2002 p.1272). When
the regime and landscape create circumstances that do not support the breakthrough of a
certain technology, the breakthrough will be prevented.
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The fourth phase is the stabilization phase in which “the speed of social change
decreases and a new dynamic equilibrium is reached” (Kemp and Loorbach, 2003 p.8).
2.3.2.1 Evaluation

Kemp and Loorbach argue that the accumulation of the four different phases result in an
s-shaped curve towards an increase in ‘social development’ (Kemp and Loorbach, 2003
p.8). Even though this seems to make sense intuitively, the meaning is not that obvious.
There is not a single indicator for social development and Kemp and Loorbach do not
elaborate on the exact definition of social development. It is uncertain which variables
are most indicative for social development related to a technological transition.
Additionally, since social development is an ongoing process, it is hard to distinguish
normal social development from social development related to technological transition.
This is due to the long time-span of a technological transition. In order to decide the
relative position of a country, comparison between comparable countries would be an
option. However, when determining regime change this option has the drawback that it
is quite likely that comparable countries are involved in a similar transition.
The most indicative variables for transition can also differ in each transition. When
looking at the transition towards sustainable mobility the goal setting is environmental
in nature. The relevant indicators representing the transition can therefore be
environmental in nature for example reduction in emission of greenhouse gases and
particulate matter.
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2.4

Transition management framework

The realisation of a goal oriented transition means executing a transition policy aimed at
influencing many transition factors towards the fulfilment of a vision. Considering the
large amount of actors and factors influencing the transition process, transition policy
with flexibility towards the means of realisation is necessary. The defined goals and the
means of realisation are dynamic and based on changing circumstances and the
accumulation of knowledge.
The interplay between the many actors and factors form a complexity that is often seen
as problem. However, the interplay between these actors and factors is simply there and
their existence cannot be extinguished. For policy purposes this existence should be
recognized and used as an opportunity for management instead of looked upon as a
problem (Rotmans, 2005 p.40). Many scholars attempted to formulate guidelines or
tools to manage the transition process. Even though some general guidelines are
comparable between different scholars some of the formulated guidelines and tools are
inconsistent when taken together. This section describes the factors influencing the
transition and the ways to manage these factors towards the desired outcome, based on
the existing literature. This section is divided into three parts. The first part (subsection
2.4.1) elaborates on the general guidelines of transition management on which the
literature is relatively coherent. This section also introduces the four-activity cluster
framework, a framework that forms the basis for the framework used to analyse the case
study next chapter. The second part (subsection 2.4.2) gives an evaluation on the fouractivity cluster framework and exposes its difficulties in the application. This section
also introduces the alternative four-activity cluster framework that will be used to
analyse the case study. The third part (subsection 2.4.3) focuses on more detailed
aspects of transition policy.
2.4.1 General guidelines
There are four activity clusters defined by literature on how to shape transition
management as illustrated in figure 2.52. These activity clusters are linked to the
multilevel framework as depicted in figure 2.5.
The first activity cluster is at the strategic level and is aimed at organizing a multi-actor
network to erect a transition arena and to identify the problem. The second activity
cluster is on the tactical level and focuses on the development of a vision, resulting in a
so-called transition agenda and the identification of the different transition paths. The
third activity cluster is on the operational level and involves mobilization; the different
actor-networks are mobilized to develop and execute transition experiments. The fourth
activity cluster is concerned with monitoring, learning and evaluation of the transition
experiments (Based on Rotmans, 2003; Kemp and Loorbach, 2003) and forms the input
for the other clusters. These activity clusters do not have to be dealt with sequentially;
during the transition the activity clusters could also be handled parallel, partially
sequential (Rotmans, 2003 p.51) and iterative (Rotmans, 2003 p.59). This section first
describes the different activity clusters in more detail within this description attention is
paid to the advantages and disadvantages of defining the transition steps in these
activity clusters.
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Rotmans 2003 identifies 10 steps. These 10 steps are a more elaborate form of the 4 steps defined in a variety of
literature (Rotmans, 2003 p.51-59). Because the origin of those 10 steps is similar, the decision is made to take the
four step approach as basis for this report.
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Activity cluster 1;
Problem structuring, establishment
and further development of the
transition arena (Strategic level)
Activity cluster 2;
Developing sustainability visions and
transition-agendas (Tactical)
Activity cluster 3;
Mobilizing actors
projects
and
(Operational)

and

executing
experiments

Activity cluster 4;
Evaluation, monitoring and learning

Figure 2.4

The four activity clusters (Loorbach, 2005 p.10)

2.4.1.1 Activity cluster 1: The Multi-actor network

The first activity cluster is concerned with problem structuring, establishment and
further development of the arena. In order to develop the arena and to make a clear and
generally accepted problem definition, it is important to make a selection about the
actors to involve. A transition process is characterised by the involvement of many
actors in the transition process. This implies the creation of a multi-actor network
including a diversity of actors such as government, enterprises, knowledge institutions,
intermediaries and societal organisations. The inclusion of those actors ensures a variety
of input, views and eventually broad political and societal support. In order to get such a
variety of actors involved, the actors have to be informed about the transition and they
have to develop interest to participate in the transition process. A key aspect of
transition management is the equal power position between the participating actors;
theoretically, all actors participate in the arena as individuals and not as representatives
of a certain enterprise or organisation and are expected to have an equal in presenting
new ideas.
When selecting arena participants, it is important to include not too many actors as well
as to make sure that no relevant actors are left out. As Marin and Mayntz state “only a
few or not to many actors can actually inter-act with each other -instead of either simply
reacting more or less uniformly to the same (political or price) market signals or of
being organized into more or less uniform action within the same bureaucratic
hierarchy" (Marin and Mayntz, 1991 p.17-18).
At the same time, it raises the question on how to select the participating actors without
involving too many actors and at the same time not to exclude important actors.
Rotmans formulated several competences necessary in the transition arena as guidelines
for the selection of the transition participants. According to Rotmans actors have to be
forerunners, visionaries, cooperative, have an interdisciplinary orientated and look
beyond their own domain, able to function autonomously in their own organization, able
to spend a sufficient amount of time on the transition arena and have the ability to
transfer the developed vision into their own networks (Rotmans, 2003 p.96). According
to Rotmans, the transition arena is not a static concept. During the existence of the arena
the composition of actors can change (Rotmans, 2003 p.55)
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Discussion
When comparing the formulated competences with other guidelines of the arena, both
of which are formulated by Rotmans, they seem contradicting. The competences
demand transition actors to invest sufficient time in the arena and exhibit an
interdisciplinary orientation. At the same time, Rotmans emphasised the importance of
transition-arena management (consisting of process-management and contentmanagement by knowledge developers) based on the assumption that arena actors do
not have sufficient time, knowledge or overview to gain knowledge in the broad and
complex problematic situation (Rotmans, 2003 p.96). The guidelines of the arena aim at
the compensation for insufficient time and knowledge of the actors. Therefore, the
guidelines presuppose that the necessary competences in the arena will not be met.
Consequently, Rotmans admits that it is difficult to find transition arena participants
with all of the mentioned competences.
At the same time, it is unclear who should make the decisions about the participation of
actors in the transition arena. The transition arena is unable to select its actors itself
since there is not an arena yet. According to the transition theory it is not an option to
assign the government with such a task since, the transition theory advocates a distant
position of the government in the transition process.
And even when an arena is formed it is hard to achieve the dynamics that is emphasised
by Rotmans. The network needed in the transition arena is a dynamic network that is
subject to continuous slow change. This change results in new developments and
possibilities, which could involve other actors that are not yet represented in the
transition process. Therefore, it might be an advantage to include new actors in the
transition arena. Similarly, actors included in the transition arena might become
superfluous over time due to the evolution of the transition process in a direction not
represented by these particular actors.
A solution could be to establish a chairman within the transition arena. Such an actor
would be able to select the participating actors and make sure the dynamics of the arena
is realised. In addition, a chairman could stimulate active participation throughout the
transition process and manage the decision making process when the multi-actor
network does not reach a decision. The chairman could also ensure that all actors indeed
have approximately equal power in the arena. This equality in decision power is
assumed in the arena, however, in practice the organisations to which the individual
actors are affiliated to also influence the actors’ power. When an actor is affiliated with
an organisation that has a powerful financial position, it is more likely that the ideas
supported by that actor have a chance for success.
When taking the positions of the different actors into account, the most obvious actor
for the position of chairman in the transition process would be the government. Even
though this would solve the above-defined difficulties, the image of the transition arena
as a puppet for government policy should be prevented. This could be realised through
the introduction of an independent advisory agency that would not be involved in the
transition process otherwise. This agency can either advise the government on how to
manage the transition-arena or manage the transition arena itself.
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2.4.1.2 Activity cluster 2: The creation of a vision

An important aspect in transition management is to pursue a vision. In order for the
vision to enforce action the vision has to be innovative, inspiring and imaginative. The
vision should be developed by a broad range of actors, each contributing elements for
the common goal towards sustainable development (Rotmans, 2003 p.56). In order to
start the formulation of a vision it is important to have a clear understanding of the
problem definition, motives and goals of each of the actors in the transition arena
(Rotmans, 2003 p.56).
During the transition process, the vision could be adapted due to an increasing amount
of learning and insight and therefore the accumulation of knowledge. The transition
process is an exploration of the different transition paths. The transition image therefore
evolves during the transition process. During the transition the decision is made
regarding the most innovative, promising and achievable transition path (Rotmans, 2003
p.56). This path will then be pursued.
2.4.1.3 Activity cluster 3: Mobilizing

A focal point of this activity cluster is the development and implementation of proper
instrumentation to guide the transition process (Rotmans, 2003 p.57). The main
instrument in this cluster is the formulation and execution of transition experiments. The
concept of transition experiments can be interpreted broadly; it can cover innovation on
all areas e.g. technical innovations, institutional innovations or cultural innovations
(Rotmans, 2005 p.59). However, the definition of what a transition experiment exactly
is differs. Rotmans defines several characteristics of transition experiments in Rotmans,
2003. The first characteristic is the network effects of transition experiments. Transition
experiments bring actors together and stimulate the development of new coalitions,
arrangements and cooperation (Rotmans, 2005 p.60).
The second characteristic Rotmans mentions is the high failure rate of transition
experiments; transition experiments are practical-experiments with the potential of
contributing to the transition to a great extent, at the same time the failure risk of these
experiments is really high (Rotmans, 2003 p.59).
Conversely, Loorbach lays the focus of transition experiments towards their
contribution to sustainability goals:
"It is important to formulate sound criteria for the selection of experiments
and to make the experiments mutually coherent. The crucial point is to
measure to what extent the experiments and projects contribute to the
overall system sustainability goals and to measure in what way a particular
experiment reinforces another experiment. Are there specific niches for
experiments that can be identified? What is the attitude of the current
regime towards these niche experiments? The aim is to create a portfolio of
transition-experiments, which reinforce each other and contribute to the
sustainability objectives in significant and measurable ways" (Loorbach,
2005 p.12).
In addition to these criteria Kemp and Loorbach as well as Rotmans stress the
importance of the incorporation of interim goals and objectives in the transition paths
that become more concrete the closer they are to the present (Kemp and Loorbach, 2003
p.14; Rotmans, 2003 p.58).
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Evaluation
When comparing the criteria of the initiation of experiments, it is questionable to which
extent all of these criteria are compatible. The mutually ‘coherence’ of the transition
experiments and the ‘contribution to sustainability objectives in significant and
measurable ways’ (Loorbach, 2005 p.12) might not be compatible to the high failure
rate mentioned by Rotmans (Rotmans, 2005 p.60). Similarly, the ‘high failure rate’
(Rotmans, 2005 p.60) also seems incompatible to the ‘incorporation of interim goals
and objectives’ also mentioned by Rotmans (Rotmans, 2003 p.58).
The hypothesis stated in this report is that the focus of the transition experiments
depends on the stage of the transition process. When the transition process has just
started and the transition paths are not defined, high failure rate experiments could
contribute significantly to the transition process. This is because in this stage the
uncertainty is high, high failure rate experiments can explore possibilities and define the
paths to realize the vision. However, when the paths are defined (either by radical
innovation or by the accumulation of incremental innovations) the focus of the
experiments should shift towards more goals-oriented experiments to ensure the vision
will be realized.
2.4.1.4 Activity cluster 4: Learning

This activity cluster is concerned with evaluation and learning. Learning is the main
issue during the transition process since this facilitates the decision making process and
therefore forms a drive towards the development of (one of) the transition paths.
Today's learning experience forms the input for tomorrow's transition process.
Therefore, learning can be considered an ongoing process stimulating the transition. In
order for the learning to take place effectively continuous monitoring is essential.
Loorbach formulates two different processes to monitor within the transition process:
the monitoring of the transition processes itself and the monitoring of transition
management (Loorbach, 2005 p.12). "Monitoring the transition process itself has to take
place at different levels in terms of monitoring the slowly changing macrodevelopments, the sharply fluctuating niche-developments as well as the individual and
collective actors at the regime level. This provides the ‘enriched context’ for transition
management. The monitoring of transition management requires a different form of
monitoring. First the actors within the transition arena must be monitored with regard to
their behaviour, networking activities, alliance forming and responsibilities and also to
their activities, projects and instruments. Next, the transition agenda must be monitored
with regards to the actions, goals, projects and instruments that have been agreed upon.
Finally, the transition process itself must be monitored with regards to the rate of
progress, the barriers and points to be improved, etc." (Loorbach, 2005 p.12-13).
Monitoring forms the basis for learning. It is important to realise that the learning
effects of unsuccessful experiments are often greater than the learning effects of
successful experiments (Rotmans, 2003 p.58). The learning experiences form the input
for the transition cycle in which each of the activity clusters fulfils its own role.
Evaluation
When looking at the four activity clusters, the central point that emerges is the intention
of actors to act in societies’ best interest, since this will realise the iteration resulting in
more concreteness each time iteration takes place. However, every actor has its own
personal interests, believes, background and goals guiding its actions, positioning and
argumentation. These personal interests could manifest itself in a so-called secondary
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agenda in which the actors’ implicit goals for participation do not necessarily
correspond to the optimal social outcome. The existence of this secondary agenda has to
be acknowledged and dealt with as a fact; it could influence the processes in the
transition arena (e.g. formation of the transition arena, problem formulation, decision
making etcetera) and the actor's dedication to the transition process. In addition to that,
it could be a source of conflicts and misunderstandings.
These personal differences in background and goals can surface easily in the decision
making process and in the dynamics of the transition arena. Actors who feel that their
interests are at stake are likely to resist the chosen way and will not be willing to leave
the transition arena. On the other hand, once the transition arena is formed and
functioning, actors whose interest are well recognized within the transition arena are not
likely to allow actors with a differing ideas enter the transition arena during the
transition process. Due to these personal interests the dynamics of the transition arena
could be limited. This drawback could be made manageable due to the commission of a
transition chairman.
2.4.2 Introduction alternative activity cluster framework
As introduced in the first chapter, the intention was to frame the critical choices using
the methodology of the four activity clusters. The four-activity cluster framework
divides the transition process into four, cyclic, iterating phases. However, when using
the four-activity cluster framework on a practical situation difficulty emerges.
Therefore, this subsection will first have a critical evaluation of the methodology of the
four activity clusters and will introduce an alternative framework before continuing with
the introduction of the critical choices in the next chapter.
Firstly, the four activity clusters should exchange information and each cluster should
learn from the experiences of the other clusters in order for the circle to go around and
for the iteration to take place. However, no attention is paid on how this exchange
should take place and whether the ideas in activity clusters 1 and 2 are feasible.
According to Grin:
"Not thinking about the feasibility, results in pretence security in which
practitioners make execution decisions adjusted to the real situation and
different than theoretically envisioned. This misconception lies embedded in
the separation between strategic, tactic and operational level. This
distinction is artificial and should not be reified in policy making structure"
(Grin, 2006).
Based on this analysis a more meaningful approach would be to merge the strategic and
tactical level into one level representing the transition arena as formulated by Rotmans
(Rotmans, 2003 p 53-55).
Secondly, when dividing the activities of the different actors in the activity cluster some
of these actors can be divided in one or more of these clusters. However, the actor group
consumer did not seem to be active in any of the activity clusters even though they fulfil
an important role in the adoption of new technology. The lacking classification of this
actor group is therefore a drawback of this framework.
Thirdly, operational actors are generally thought of as market actors. However, are the
board members of large market actors really working on operational level, or are their
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functions more strategic since it mainly involves strategic decision making concerning
the future of the company? And how can the position of the provincial government be
defined; on the one hand the provincial government acts strategic concerning the future
of the province, however, on the other hand it is directly involved in the projects in the
province. These questions that arise from the four-cluster framework are not easy to
answer.
In this report the following approach is used: operational level involves every actor
directly involved in the execution of practical experiments. Generally, this definition
does not include market representatives on board level. It does include individuals
executing the experiment and actors actively involved in realizing the experiment for
example by applying for funding or licenses. The precise composition of operational
will change per experiment since this definition is task dependent.
These observations made the separation of the activity cluster seem artificial.
Especially, the difference between strategic and tactical level is hard since the definition
of activity cluster 1 ‘problem structuring, establishment and further development of the
transition arena’ as well as the definition of activity cluster 2 ‘developing sustainability
visions and transition-agendas´ can be identified as strategic. This is because the
formulation of a sustainability vision as well as the formulation of a transition-agenda
are steering aspects which and therefore strategic activities. Additionally, the two levels
are also overlapping in functions since one of the functions of vision formulation (which
is defined in the second activity cluster) is the identification of problems (Smith et al.,
2005 p.1506) (which is defined in the first activity cluster). Based on this analysis a
more meaningful approach would be to merge the strategic and tactical level into one
level.
Similarly, activity cluster 3 consists out of mobilizing actors and executing projects.
However, these two activities are fundamentally different. The aim of mobilizing actors
is not just for the execution of projects as is suggested by the display of the four activity
clusters. The actors involved in transition have numerous functions for example the
creation of societal support, the involvement of customers, (scientific) input in the
transition process and the input of new innovations. These kinds of functions do not fit
in the current display of activity cluster 3. However, some actors are only involved in
the execution of projects and experiments and not in the mobilization of actors. Large
firms, that often execute projects internally, can be picked as an example for this type of
activity.
For these reasons, the current separation of the four activity clusters can be considered
suboptimal. Therefore, I propose an alternative framework for the four-activity cluster
framework. This alternative framework is depicted in figure 2.5.
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Figure 2.5

Alternative activity cluster framework

This framework solves several of the problems embedded in the original activity cluster.
The main improvement is the improved clarity of this model. Since the former activity
clusters one and two are merged into one cluster, activities are clearly identifiable per
cluster. Additionally, due to the separation between the execution of projects and the
mobilization and information of actors clarity is created which enables the classification
of the actor group consumers in the transition process (using the indication informing
actors in the alternative four-cluster framework cluster 2). The precise positioning of
actors in the framework depends on the project, since some actors can have different
functions in different projects. For example, when focusing on the provincial
government, the activity of the formulation of a strategic plan involving the
development of the province in the next 15 years will be defined under activity cluster
1; the information of consumers concerning the characteristics of for example
sustainable mobility will be categorized as cluster 2; the direct involvement in a specific
project will be part of activity cluster 3 and the monitoring of local projects will be a
cluster 4 activity.
Due to this increased clarity the alternative framework is used in this report.
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2.4.3 Policy guidelines
The alternative four-cluster framework describes the general guidelines for transition
management. In addition to these guidelines, there are a great variety of other relevant
aspects identified by different scholars. These aspects are not uniform between different
scholars. This section focuses on the approach of Rotmans because this approach has an
emphasis on policy. Another reason to choose this approach is because this is the basis
of the government transition policy.
In order to describe the policy guidelines, this subsection is divided into three parts. The
first part gives a brief description of the instruments at the disposal of the transition
arena. The second part explains the experiences from previous transition arenas and the
third part introduces concrete policy tools.
2.4.3.1 Instruments

The instruments are closely related to the activity clusters since each of the instruments
can be categorised in one or more activity clusters. Several scholars indicate instruments
used to guide the transition process; however, the most elaborate explanation is given in
Rotmans, 2003. Rotmans divides the instruments into two levels: strategic instruments
and practical instruments (Rotmans, 2003 p.65-66). Each of which will be explained.
Strategic instruments concern the formulation of the direction of the transition process
using vision formulation and new forms of cooperation. Examples of strategic
instruments are Strategic Niche Management (experimentation with new technologies in
an experimental domain), uncertainty management (to map and deal with the sources
and types of uncertainty), anticipate and adaptive management (test the theory to the
actual situation; develop knowledge from experience and develop learning approaches).
Practical instruments are aimed at the founding and development of transition
experiments. It includes the transition arena, policy laboratories (the stimulation of a
learning platform for social actors), the creation of new cooperation and networks, the
development of a sustainability framework (including economic criteria, social-cultural
criteria and ecological criteria) and constructive technology assessment (tuning the
technological development to societal demands).
2.4.3.2 Experiences from the transition arenas

After the formulation of the transition theory in academia, there existed an interest for
the practical application of the transition theory. Recently, transition management is
used in different projects. Based on the experiences of these transition projects Rotmans
formulated 20 issues to consider when executing transition management (Rotmans,
2003 p.74-81). However, due to the limited experiences with transition management
Rotmans warns not to extrapolate these issues into general applicable guidelines. The
comments are only meant as advice. This part gives a representation of the experiences
formulated by Rotmans. The representation in this report is a comprehensive overview
of overview given in Rotmans, 2003.
Firstly, it is important to work on trust in the arena. Quite often, the members of the
transition arena have a lack of trust concerning the outcome of the transition process,
originating from prior unsuccessful vision formulation projects or suspicion against the
government due to negative experiences in the past (Rotmans, 2003 p.74).
Secondly, one has to start with enthusiastic actors. The number of people with a positive
attitude towards long-term change processes is limited. Only when people are directly
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affected by the negative side effects of the current system people start thinking about
alternatives. Until that occurs, the transition process can be executed with the number of
people with a positive attitude (Rotmans, 2003 p.75).
The third aspect focuses on patience. Even though transition is a long-term process, the
actors in the arena tend to become impatient when no direct results are visible. Even
though an occasional short-term success is important for the arena (Rotmans, 2003
p.77), one should be careful not to proceed too quickly with the transition process since
essential aspects could be forgotten (e.g. when the problem perception is left out with
the supposition that the problem is clear, however, problem perceptions can differ
drastically and misunderstandings might emerge in a latter stage) (Rotmans, 2003 p.75).
The fourth aspect can be formulated as commitment. The participants of the transition
arena are often busy people and have little empty space in their diaries. It is necessary
that the participants are willing to invest their (spare) time in the transition process. The
formulation of a transition agreement can be a helpful tool. A transition agreement is a
signed document stating the challenging ambition of the transition inspiring the
participants (Rotmans, 2003 p.76).
The fifth aspect is occupation of the transition arena by people and not institutions.
There is a tendency to select people on the basis of their position in influential
organizations. However, these influential people generally belong to the established
regime, preventing the transition. Therefore, participants of the transition arena should
be selected on their individual qualities (Rotmans, 2003 p.76).
The sixth aspect concerns the basic funding. The basic funding for the establishment
and the development of a transition arena is often a concern because a financial
commitment of the participants could disturb the transition. Therefore, no financial
commitment is demanded of the participants (Rotmans, 2003 p.76). However, the
establishment and development of a transition arena requires funding whereas no one is
responsible for it. Paradoxically, the government is often approached for the basic
funding whereas the government has a more distant position in the transition process
(Rotmans 2003, p.77).
The seventh aspect concerns the timing; timing is crucial for a good result. The
beginning of the process should be picked with care (Rotmans, 2003 p.77). It would be
a great timing to initiate the process after a direct cause. Another aspect of crucial
timing is the scheduling of the meetings. Three aspects are important in the scheduling
of meetings. First of all, too long silences could result in disinterest in the process.
Secondly, enough time should pass between meetings to facilitate reflection and
contemplation. And thirdly, when the time spans become even shorter people will quit
out of time concerns. These considerations should result in an optimal balance in which
the arena does not meet too often and wards off long silences.
The eighth aspect concerns institutionalization. Within a transition arena participants
could have the tendency to institutionalize the transition process erecting different
monitoring institutes. However, this is typical for the old regime and can create friction
between the institutions. This institutionalization should be prevented when possible
(Rotmans, 2003 p.78-79).
The ninth aspect is the emphasis on the equality between process and content (Rotmans,
2003 p.79). In order to keep the transition process going, a continuous flow of new
information should enter the arena. This information facilitates the innovative thinking
necessary within the arena.
The tenth aspect is the importance of documentation. Because transition processes are
often hard to understand, systematic documentation enhances the comprehensibility.
Often, transition actors do not realize the amount of progress and the learning
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experiences of a certain period. Documentation helps in this understanding (Rotmans,
2003 p.79-80).
The eleventh aspect is the evaluation framework (Rotmans, 2003 p.80). The current
indicators are mostly focussed on efficiency, returns and effectiveness; which are
incompatible with the transition approach. In order to monitor and evaluate transition
effectively, elements like dynamics, learning, innovation (diffusion), market
development and short term versus long-term are important.
The twelfth aspect is the inclusion of non-rational elements (Rotmans, 2003 p.80). In
order to change the way of thinking not only rational aspects are important but also
peoples heart mental, emotional and ethical aspects. It is important to take all aspects
into account in the transition process.
2.4.3.3 Policy tools

Transition management is often associated with policy formulation. Even though, this
link is indeed present it is not explicit. One attempt to make it explicit is formulated in
Rotmans, 2005. Rotmans formulated six descriptive tools as a basis for policy
formulation (Rotmans, 2005 p.41-42). Even though these tools are very general and lack
clarity these are the only existing guidelines. Therefore, this report mentions these
guidelines in this section:
1. The system situation determines its management; the dynamics of the system and its
content and context determine the action.
2. Management on system level is essential; the management of a complex and
adaptive system cannot occur from one scale-level due to the (invisible) interaction
and migration between the levels.
3. Goals on the system level should be flexible and adaptable; the goals could be
adapted when changes either in or outside the system give new insights. This results
in so called evolutionary goals.
4. The time of intervention is crucial; intervention is most effective on the boundary
between attractors, this means in a crisis situation. The existence of a crisis could
create the opportunity to manoeuvre towards a favourable attractor.
5. New inputs in a protected environment could effectively create a new regime: since
they are not yet part of a regime. However, such development takes time and a
protected area for development (niche) is required. In time different niches could
conglomerate in a new regime.
6. For managing a complex, adaptive system the usage of unbalances is necessary.
During the time of unbalances the developments can be steered towards the
preferred direction.
Rotmans also argues that these guidelines are incomplete and have to increase in detail.
This thesis can contribute to this goal.
Evaluation
Despite the fact that transition management is closely related to policy, the guidelines
and tools embedded in transition management are general in scope.
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2.5

Conclusion

This chapter outlined transition management and analysed the difficulties of the theory.
This conclusion frames the three most important comments of this chapter and briefly
mentions the framework used for the case study.
The first comment concerns the lacking decision guidelines within the transition arena.
This brings about problems in the formation of the arena as well as in the decision
making process. In the formation process, it is unclear who should make the decisions
about the participation of actors in the transition arena since the transition arena is
unable to select its actors itself since there is not an arena yet. When focussing on the
decision-making process, the lacking decision guidelines result in the danger that the
network evolves towards a non-decisive community, resulting in a slowdown of
innovation and a reduction in active participation.
Secondly, experimentation is important for transition management. However, when
comparing the criteria of the initiation of experiments, it is questionable to which extent
all of these criteria are compatible. The mutually ‘coherence’ of the transition
experiments and the ‘contribution to sustainability objectives in significant and
measurable ways’ (Loorbach, 2005 p.12) might not be compatible to the high failure
rate mentioned by Rotmans (Rotmans, 2005 p.60). Similarly, the ‘high failure rate’
(Rotmans, 2005 p.60) also seems incompatible to the ‘incorporation of interim goals
and objectives’ also mentioned by Rotmans (Rotmans, 2003 p.58). This issue also
brings about the difficulty of monitoring; when the goals are incompatible it is hard to
find the right variables to monitor the progress.
Thirdly, in Rotmans’ policy guidelines the importance of timing was mentioned several
times. According to Rotmans, the beginning of the process should be picked with care
and the initiation after a direct cause would be preferable (Rotmans, 2003 p.77).
Rotmans, 2005 mentions that intervention is most effective in a crisis situation. The
existence of a crisis could create the opportunity to manoeuvre towards a favourable
attractor (Rotmans, 2005 p.41). However, no attention is paid on how to recognize the
right timing and whether the entire arena should wait for such an event to happen.
In addition to the analysis of transition management, this chapter introduced the
alternative four-activity cluster framework (see figure 2.5). A critical remark is the
assumption within this framework that actors act in societies’ best interest. However,
every actor has its own personal interests, believes, background and goals guiding its
actions, positioning and argumentation. These personal interests could manifest itself
into a secondary agenda in which the actors' implicit goals for participation that not
necessarily correspond to the optimal social outcome surface. The existence of this
secondary agenda has to be acknowledged and dealt with as a fact; it could influence the
processes in the transition arena (e.g. formation of the transition arena, problem
formulation, decision making etcetera) and the actor's dedication to the transition
process. In addition to that, it could be a source of conflicts and misunderstandings.
With consideration noticed, the alternative four-activity cluster framework will be used
for the analysis of the case study.
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3.

Transition towards sustainable mobility

Mobility is a vital aspect of our society (SenterNovem, 2006 [2]). However, the current
mobility system is unsustainable due to the large and still increasing contribution to the
total emission of greenhouse gasses and the problems concerning the security of supply.
According to former Minister of economic affairs Brinkhorst, the energy policy has
three building blocks: the market, environment and security of supply (Brinkhorst,
2006). The issue of security of supply is represented in the import dependency of
energy, often from unstable regions of the world. When considering this dependency on
a European scale, it is expected to increase. In 2002 the import dependency for oil was
75% of the European consumption, in 2030 it is expected that this dependency has
increased up to 92%. The gas dependency will rise even more. In 2002 the gas import
dependency was 48% on European Scale and it is expected to increase to 80% in 2030.
However, security of supply has not reached the top of that list in the last decennia due
to the absence of immediate problems. The last period of time this has changed
(Brinkhorst, 2006). The signs become more obvious in the international field for
example by the Russian decision to cut the gas supply to Ukraine, which resulted into a
wave of international concern. Even though this didn't influence The Netherlands
directly, national and international concern increased (SenterNovem, 2006 [4];
Brinkhorst, 2006).
When focusing on the emission problems of mobility the Commission of the European
Communities stated, "In the EU, transport is responsible for an estimated 21% of all
greenhouse gas emissions that are contributing to global warming and the percentage is
rising" (Commission of the European Communities, 2006 p.3).
These aspects form the reason that the transition towards sustainable mobility is one of
the pillars of the transition to a sustainable energy system. Sustainable mobility is a
concept that has many facets. Within the transition towards a sustainable energy system
sustainable mobility is seen as consisting of two components: sustainable fuels and
vehicles (SenterNovem, 2006 [2]). The report ‘Mobility 2030’ of the World Business
Council for Sustainable Development (WBSCD) (to which the SenterNovem website
refers) formulates seven goals for sustainable development. These goals are presented in
table 3.1.
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1

2
3
4
5
6

7

Reduce transport-related conventional emissions (carbon monoxide, nitrogen
oxides, volatile organic compounds, particulates, and lead) to levels such that
they cannot be considered a serious public health concern anywhere in the
world
Limit transport related greenhouse gas (GHG) emissions to sustainable levels
Significantly reduce the worldwide number of deaths and serious injuries
from road crashes. Efforts to do this are particularly needed in the rapidly
motorizing countries of the developing world
Reduce transport related noise
Mitigate transport-related congestion
Narrow the mobility ‘divides’ that exist today (a) between the average
citizen of the world’s poorest and the average citizen of the wealthier
countries, and (b) between disadvantaged groups and the average citizen
within most countries
Preserve and enhance mobility opportunities available to the general
population.

Table 3.1 Goals mobility 2030 (WBSCD, 2004 p.58-60)
The global aspect of sustainable mobility is an important aspect considering the goals
formulated by the WBSCD, however, within the energy transition the international
scope is quite limited. Within this report the approach of the Dutch transition policy is
followed.
Within this chapter the case study of sustainable mobility is used to identify the puzzles
and problems experienced by transition practitioners. These puzzles and problems are
identified using both written sources and interviews. The selection of the interviewed
experts on each level was made based on their background and function. This includes a
number of aspects; in the selection attention is paid to have a representation of actors
from knowledge institutions, university, government and market representatives.
Another aspect was to include actors on each level (strategic, tactical and operational).
For the interviews on operational level it was planned to analyse the current
experiments concerning sustainable mobility. However, when analyzing the sustainable
mobility projects, it seemed impossible to distinguish project that contributed heavily in
the transition towards sustainable mobility. Kemp and Bosch van den also conclude
this; projects have a strong focus on new technology and have an ad hoc character with
little strategic value (Kemp and Bosch van den, 2006 p.50). Therefore, the decision was
made to interview policy executives of several provinces. Provinces have a clear
overview of the projects and project difficulties that are executed in their province at the
same time provinces are influenced by the national transition policy and are able to
experience its effectiveness.
In this chapter the following structure is followed: Section 3.1 outlines the policy
approach of the Dutch government in order to realize the transition towards a
sustainable energy system by the year 2050. Section 3.2 outlines and analyses the actual
situation of the current implementation of transition management in the case of
sustainable mobility outside the formal transition institutions. Section 3.3 analyses the
Dutch policy and section 3.4 uncovers the puzzles and problems experienced by
transition practitioners.
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3.1

Government policy

In order to change the current unsustainable character of the energy supply system, the
Dutch government introduced the need for a transition in the Fourth National
Environmental Policy Plan in 2001 (NMP4). The fourth National Environmental Policy
Plan (NMP4) formulates the goal for a sustainable energy supply system by the year
2030 (VROM, 2001). This plan initiated the sense of urgency for a transition in the
energy system. This goal is pursued and extrapolated until 2050 in the implementation
of transition management using the metaphor “Journey to the South”. The Journey to
the South is a cooperation of the six involved departments; economic affairs; transport,
public works and water management; foreign affairs; agriculture, nature and food
quality; housing, spatial planning and the environment (VROM); and finance. These
departments work together to realize the transition towards a sustainable energy system
(Hoogma [2], 2006). The understanding of the concept of a sustainable energy system
as follows:
The energy system is only sustainable when the energy sources are sufficient
in supply; now and in the future, when the supply is harmless for nature as
well as for humans, when the supply is reliable and safe and the energy is
accessible for everyone at reasonable cost (Geel van, 2003 p.07).
The sustainable energy system is pursued using six pillars (Green raw materials;
Sustainable mobility; Chain efficiency; New gas; Sustainable electricity and Energy in
the built environment), for each of these pillars a platform is founded to facilitate the
transition process and to improve communication between government and market
actors (Ministry of Economic Affairs, 2004). The energy transition is executed in close
cooperation with SenterNovem (Aubert, 2006) the transition platforms are also
accommodated by SenterNovem.
At the end of 2004 the General Energy council, the VROM-council and the innovation
platform advised the government to formulate a national action plan for energy
transition. This resulted in the formation of the Taskforce Energy transition in January
2005 (Taskforce Energietransitie, 2006 p.1) established by the departments involved in
the energy transition (SenterNovem, 2006 [1]). In addition to the formulation of a
national action plan for energy transition (as the Taskforce has accomplished in the
report More with Energy), the Taskforce aims to create a sense of urgency by actors like
companies and government.
The Taskforce Energy transition consists out of 14 participants. Seven of these
participants are market actors, three are government representatives, two representatives
are from research institutions (KeMa and ECN) and two are from interest groups (an
environmental organisation and an interest group for the chemical industry). All of the
participants have a board position at the affiliated organisation (SenterNovem, 2006
[10]). In addition to these members, the platform chairmen are also members of the
Taskforce (SenterNovem, 2006 [10]). The Taskforce forms an influential group of
prominent actors able to influence the transition process. The Taskforce reports directly
to the cabinet, it articulates the common themes of the platforms to the government and
therefore stimulates the transition process (Hoogma, 2006 [1]). There are also direct
linkages between the Taskforce and the platforms, however, due to the recent founding
of the Taskforce energy transition, its precise influence needs to be developed (Aubert,
2006).
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The third institution involved in the energy transition is the Interdepartmental Program
Board (IPE). IPE was founded on January 1, 2006 by the 6 departments participating in
the Energy transition (Aubert, 2006). “IPE forms the governmental part of the Energy
Transition, consisting of a Management Team and a Core Team. The members of IPE
are government employees with policy formulating functions, who participate part time
in IPE. The establishment of IPE facilitates shared responsibility of all departments
involved in the energy transition. The department of Economic affairs therefore does
not want to be seen as leader in the energy transition even though it still has the
responsibility in the parliament” (Aubert, 2006).
The institutional structure of the energy transition is quite complex and as illustrated in
the previous outline of the government policy it is still developing. Figure 3.1 represents
a simplified version of the institutions of the energy transition and its linkages.

Figure 3.1

Institutional structure energy transition (based on Aubert, 2006)

3.1.1 Funding
Within the six platforms, 26 officially recognized transition paths are formulated
(Taskforce energy transition, 2006 p.11). The funding of these transition paths is based
on the promised advantages compared to the current regime. The advantages of the
transition paths manifest themselves in the area of security of supply and reduction of
greenhouse gasses. However these negative characteristics of the existing regime could
be approached as externalities of the existing regime.
As stated by Acocella “externalities cause divergences between private costs and social
costs” (Acocella, 1998 p.98) and “government intervention can remove the divergence
between social and private cost (or product) by internalizing the costs or benefit to
society by the activity of the firm or individual” (Acocella, 1998 p. 99). Due the absence
of these externalities in the price setting of fossil fuel, the funding system for the
transition paths towards a sustainable energy system becomes unattractive in price. The
governmental funding system can be viewed as a method to reduce the unfair
competition of fossil energy due to the exclusion of externalities in the price setting.
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The funding of the energy transition is organized separately from the transition
institutions. This separation is established to prevent (appearance) that the actors
participating in the platform or other transition institution have an increased chance of
financing (Hoogma, 2006 [1]).
There are a large amount of subsidy programs that are relevant for transition
experiments, some of which are especially formulated for the energy transition3
(SenterNovem, 2006 [7]). Only experiments that fit one of the officially formulated
transition paths can apply funding from those transition funds (SenterNovem, 2006 [5]).
All government subsidy programs are based on the assumption that in addition to
government subsidies, market actors should invest in innovation as well. Therefore,
none of the government programs cover 100% of the project costs.
3.1.2 Sustainable mobility platform
The sustainable mobility platform defined five important pillars for the realization of
sustainable mobility. These pillars are: limiting greenhouse gas emissions; quality
improvement; security of supply; innovation and accessibility (Hoogma, 2006 [1]). The
technologies that are promising for the transition towards sustainable mobility should
contribute to each of these pillars. The sustainable mobility platform identifies these
technologies in transition paths and brings contributing actors together. This subsection
elaborates on the different aspects of the sustainable mobility platform.
First, there will be some elaboration about the structure. Second, there will be an outline
of the vision of the platform and for the energy transition. Thirdly, the four transition
paths of the platform will be described. Then a discussion follows.
3.1.2.1 Structure of the platform

The sustainable mobility platform consists out of two strategic groups: vehicles and
fuels. In these strategy groups, representatives from market, societal interest groups and
politics participate on board level (Hoogma, 2006 [1]). This report mainly focuses on
the fuel aspects of sustainable mobility and therefore only on the fuel strategy groups.
The strategy group fuels formulated four transition paths that could significantly
contribute to the long-term goal of sustainable mobility. These transition paths should
coincide (Hoogma, 2006 [1]) with the attention areas (SenterNovem, 2006 [2]).
To prepare the market introduction for inventions that contribute to (one of the)
transition paths, the platform accommodates several workgroups. Some of these
workgroups have an open character, which means that everyone can participate whereas
others have a private character. The difference is based on the type of information the
workgroup handles in combination with the phase it is in. Workgroups that are in
establishment and deal with confidential information are private whereas workgroups
that are close to implementation have an open character to involve as many actors as
possible.
Attention areas form another part of the platform. The attention areas and transition
paths are according to Hoogma part of the platforms’ vision and strategy. The attention
areas and the transition paths are closely related (Hoogma, 2006 [1]).
The complete structure of the sustainable mobility platform is outlined in table 3.2.
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Strategy groups

Transition paths

Attention area’s

Workgroups

Fuels

Hydrogen

Clean and more climate
neutral fuels (natural gas,
biofuels, hydrogen)

Driving on natural
gas and biogas

Biofuels
Vehicles

Hybridization of
the car fleet

Intelligent transport
systems

Clean and efficient vehicles
(hybrid electrical
propulsion, fuel cells,
weight reduction, cleaner
exhaust)
More efficient use of
vehicles (smooth traffic
flow, intelligent systems)

Driving on
E85/flexifuel cars
Clean busses

Ecolabel
Hybridization
Smart car lease

Table 3.2 Structure sustainable mobility platform

3.1.2.2 Vision

An important aspect in transition management is the formulation of a stimulating vision.
The transition policy was initiated based on the long-term vision on energy supply
formulated in ‘Energy and Society 2050’. Within this study four world images for the
year 2050 are formulated together with the expected energy sources. The formulated
images are based on two variables; networks (local versus international) and world gain
(now versus later) (Ministry of Economic affairs, 2000 p.9). These world images are
used in the initiation of the transition policy. Within these world images consistent
aspects are found and these are used in the establishment of the platforms (Aubert,
2006). However, within the report ‘Energy and Society 2050’ it was mentioned that the
four world images are based on variables that influence the consumption, supply and
societal structure and not on desirability. When linking the outcomes to the describable,
world image, one of the images comes into the picture. This concerns the world image
Solidarity concerning the variables ‘international institutions’ and ‘later world gain’,
would be most compatible to the actual quality and sustainability demands (Ministry of
economic affairs, 2000 p. 29). However, since the transition policy is based on the
consistent elements between different world images, this desirable vision is not
explicitly aimed for. In addition to that, these common aspects are not taken together in
order to identify the outcome when those aspects are taken together.
After the formation of the platforms, each platform had to formulate its vision on the
specific pillar of the energy transition it addresses. The formulation of a vision is
considered important and is also an aspect for the platform evaluation (Aubert, 2006).
When focusing on the vision of the sustainable mobility platform, it appears that a
general vision is lacking. Even though, the sustainable mobility platform mentions the
concept vision on its website it basically mentions short-term goals that the platform
wants to achieve. These goals also seem to have changed during this research; this was
explained by the platform by a previously4 outdated website (Hoogma, 2006 [1]). Prior
4

Website was updated July 18, 2006
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to July 18, 2006, the website of the sustainable mobility platform referred for its vision
to the transition paths and the WBSD report ‘mobility 2030’ (SenterNovem, 2006 [2]).
According to its current Internet site, the vision of the sustainable mobility platform is
to accelerate the market introduction of sustainable fuels and vehicle-technology,
especially concerning commercial feasibility in the next two to four years. Additionally,
the site mentions as the advantages of this approach; the avoidance of future problems
with current fuels; offer Dutch entrepreneurs the opportunity to become market leader
and to display the most promising paths towards sustainable mobility rapidly
(SenterNovem, 2006 [3]).
This type of envisioning strongly focuses on the short term and is therefore more related
to goal setting.
3.1.2.3 Transition paths

When the sustainable mobility platform was founded, in April 2005, two transition
paths were identified: driving on natural gas and driving on biofuels. Currently, the
sustainable mobility platform defines four transition paths on which the platform is
actively working. The addition of the two paths is realized through discussions in the
strategy groups and by focusing on issues in which the market actors currently invests
(Hoogma, 2006 [1]). The four transition paths that are currently formulated are;
hybridization of the car fleet; biofuels; hydrogen and intelligent transport systems. Even
though these four paths are defined separately, there are linkages between the paths.
This section elaborates on these paths and the linkages between these paths as defined
by the platform.
3.1.2.3.1 Hybridization of the car fleet

Hybridization is a technology implemented in a car that combines electric propulsion in
combination with a separate fossil fuel system in order to have the best of both systems.
The advantage of the electric system is the reduction of pollution, especially at the
location of transport. The disadvantage is limited gas capacity and mileage. These
disadvantages are eliminated through an additional fuel system and in the current hybrid
cars this is a fossil fuel system. In the future this system could be based on alternative
fuels.
Currently, car manufacturers put effort in car hybridization (Hoogma, 2006 [1]; U.S.
environmental protection agency, 2006). The hybridization of the car fleet helps in
energy savings and to facilitate the introduction of alternative fuels, since a fuel
economic car uses less alternative fuels. Hybridization can also facilitate hydrogen.
Since a hybrid hydrogen car needs a smaller and less expensive fuel cell (Hoogma, 2006
[1]).
3.1.2.3.2 Biofuels

Biofuel is a generic term for fuels from natural origin: biomass. There are different
types of biofuels with different production efficiencies and therefore different
environmental performances. The newest technologies are more environmental than the
older technologies and the technologies that are now in development are expected to be
even more environmental. An indication of the CO2 emission reduction of the different
types of biofuels, in combination with the expected time of market introduction is
depicted in figure 3.2.

47

Figure 3.2 also gives an illustration about the great diversity of biofuels. The different
biofuels that are mentioned in figure 3.2 are explained in more detail in appendix B. In
addition to figure 3.2, some comments have to be made. Within figure 3.2 some biofuel
types are mentioned more than once. This is due to the diversity of production methods.
For example, the production of ethanol from normal agricultural activities such as sugar
cane and starch crops is less environmental than its production from cellulose. The
production from agricultural origin is therefore depicted in the bottom ellipse whereas
the future production of ethanol by means of cellulose is depicted in the upper ellipse.
Since the production of ethanol from cellulose is a more complex process that is still
under development the time span at which this type of production could become
significant is longer, and therefore depicted farther along the horizontal axe,
representing time.
Secondly, hydrogen (upper ellipse) is an energy carrier that has to be produced.
Hydrogen production can be achieved through a diversity of methods. The approach
that is meant in figure 3.1 concerns the hydrogen production from biomass
(biohydrogen).

Figure 3.2

Approximate indication of CO2 reduction potential of different biofuels
compared to fossil fuels (Gave, 2005 edited5)

Due to the range of biofuels with different efficiencies, the sustainable mobility
platform considers biofuel as a transition path in itself. The stimulation of biofuels by
the platform is diverse. The stimulation of the first generation biofuels is relatively
limited since the initiation of the first generation biofuels started before the foundation
of the platform. This having said; the platform does support the first generation biofuels
since it recognized that experiences with the first generation could facilitate the
introduction of the second-generation biofuels. The platform also advised the
government about the biofuel policy, this included the first generation policy implicitly.
This advice included the obligation for biomass sales as a percentage of total sales,
5

Figure 3.3 is edited into the English language)
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marketability and the future coupling of certification. This policy gives the most
innovative biofuels advantages and that is exactly what the platform wants to realize. At
the same time, the main goal of the platform is to stimulate the second-generation
biofuels since these are more environmental (Hoogma, 2006 [1]).
3.1.2.3.3 Hydrogen

The use of hydrogen is an energy carrier that is considered especially promising in the
transport sector (Uyterlinde, 2006; Groot de and Ribberink, 2003 p.5). When hydrogen
is produced from solar or wind energy, the fuel is environmentally neutral. However,
the costs of this environmental hydrogen production are much higher than its production
from fossil sources or biomass (Groot and Ribberink, 2003 p.5). The sustainability of
hydrogen therefore depends on its production method. At the same time, the
development of hydrogen is far from market introduction and it can only have
significant influence over a long time span. This long time span, technical difficulties
and uncertainties associated wit hydrogen result in a great variety in the feasible scale
for hydrogen use. The positive judgments are based on characteristics of hydrogen
concerning the absence of harmful exhaust and the potential of ecologically sound
production. The negative judgments are based on technical difficulties concerning the
production, transport, storage and use of hydrogen.
The sustainable mobility platform approaches hydrogen’s future positively. According
to SenterNovem, the mass production of fuel cell vehicles for hydrogen is expected
around 2015-2020. In the period prior to that, a hydrogen niche is created by projects on
natural gas and biogas. The use of natural gas and biogas is mainly feasible in the urban
environment and its use is not expected to grow outside this niche application. Natural
gas and biogas are seen as niche-applications for transport that could provide a
stepping-stone towards the introduction of hydrogen6. In order to realize the application
of hydrogen, there are a number of technological barriers to overcome; like the high
costs, the lifespan of the fuel cell, energy density, and system integration including an
acceptable size and weight of the fuel cell (SenterNovem, 2006 [8]). More information
about hydrogen can be found in appendix B.
3.1.2.3.4 Intelligent transport systems7

Intelligent transport systems are based on vehicle electronics to support the driver.
Intelligent transport systems combine the advantages of public transport like predictable
travel times, comfort and relatively low pollution per person per kilometre with the
advantage of private transport (SenterNovem, 2006 [6]). The basic principle that is used
within these electronic systems is the understanding that cars and trucks are cleaner,
more fuel economic, and more silent when they drive at constant speed and when the
internal combustion engine uses its optimal range. Another environmental benefit can
be realized through the reduction of distance between the cars. When the distance
between the cars is decreased the air resistance is reduced, increasing the environmental
benefits. This reduction in distance can be realized through advanced information and
communication technology that enables interactive cruise control (remaining the
distance). Besides the interactive cruise control such technology could provide driver
support service (warning systems and semi-automatic driving), traffic information and
route navigation (SenterNovem, 2006 [6]).
6
The use of natural gas and biogas has some of the same difficulties as hydrogen. Therefore experiences on issues
like high pressure storage and liquid fuel storage can be gained.
7
Subsection based on SenterNovem, 2006 [6]
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3.1.2.3.5 Discussion

This section will comment on the Dutch transition policy described in this section
(section 3.1). These comments are divided into financing, vision, transition paths and
sense of urgency.

Financing
The establishment of specific transition subsidy could stimulate the transition process.
However, in order for the subsidy program to stimulate the market the programs should
be clear (e.g. in conditions for funding, method of allocation, application date and the
period of time that the specific fund, with the current allocation regulations, will exist)
and this should be communicated to the market. This creates trust and understanding on
the side of market actors which in turn creates willingness to invest. This is an issue that
in the current practice of transition management can be improved both structurally and
indecently.
An example would be formed by the reluctance of the Dutch government in formulating
biofuel policy. Therefore, experiments on biofuels had gotten ad-hoc tax-exemptions
(Suurs and Hekkert, 2005). The government also changed its attitude during the process
as appears from the change in tax exemption concerning Pure Vegetable Oil (PVO). The
complete tax exemption concerning PVO granted to some projects has changed during
the projects into a partly exemption. New projects were referred to a different type of
funding arrangement, which was not defined yet (Gave, 2006 [1]). This decision
provoked fierce reactions from market actors claiming that this would lead to the end of
their activities concerning PVO and that this measure is contradictorily to prior
promises (Gave, 2006 [2]). A change in policy during the execution of projects is
disastrous for the confidence of market actors in policy measures. It would be advisable
to consider the advantages and disadvantages of granting a tax exemption thoroughly
before actually granting them. When granted it would be advisable to stick to the
contract, since premature cancellation of an agreement would induce additional market
disturbance.
This is an example of situations that limit the governmental support perceived by
market actors. While this type of support is essential for investments of considerable
amount with high investment, high risk, high societal dependence and limited gains for
the market actor in the near future (a majority of market actors is committed to shortterm investments in which investments should be gained back within a period of 3 to 5
years whereas investments for sustainable development will have a significantly longer
payback time (Taskforce, 2006 p. 32)).
The allocation of the current financing structure, put aside specifically for the energy
transition, is based on relevance for the transition paths (SenterNovem, 2006 [7]). The
disadvantage is that radical innovations, outside the already identified transition paths,
do not have any chance of funding. Therefore, this type of financing structure stimulates
incremental innovation.
In addition to that, there is no attention paid to other types of stimulation, such as
providing structural demand or providing infrastructure and regulations. These types of
facilitating options will be further outlined in chapter 5 of this report.
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Vision
The sustainable mobility platform identified four transition paths. Theoretically,
transition paths should be innovative paths, which have the potential to change the
established regime towards the formulated vision. However, in the case of the
sustainability platform the formulated vision is based on goal setting on the short term
(two to four years).
Such an approach is logical when looking at the transition policy. Even though the
transition policy of the Dutch government has a long-term focus (2050), it is designed
out of short-time components. An example is the foundation of the sustainable mobility
platform. The platform is founded for four years and after that period of time it is
evaluated on its accomplishments and is decided whether it should be continued. The
uncertainty of continuation after such a relatively short time brings about a short time
focus, whereas a vision should focus on the desired situation in 2050.

Transition Paths
The defined transition paths should aim for the realization of the vision in 2050. Since
such a vision is absent, the transition paths do not have such a focus. The paths are
based on market issues that are currently important; companies invest a large amount of
time, money and energy in these issues. The defined transition paths are therefore not
surprising (Hoogma, 2006 [1]).
When focusing on the path Intelligent Transport Systems it is even questionable
whether the transition path really resembles a long-term transition path or whether it
actually represents an incremental innovation of a trend of an increasing amount of
electronics in a car.

Sense of urgency
The NMP4 introduced the concept transition policy out of a sense of urgency. However,
even though this sense of urgency is objectively recognizable (due to climate change
and security of supply), the signs are not urgently present.
Firstly, there is no cutting shortage of fossil fuel on the short term. Oil and gas are on
the short term abundant in supply and coal is even available on the long term. Secondly,
it is hard to assess the global consequences related to a certain level of human emission
of greenhouse gasses. These characteristics of the fossil energy system make a true
sense of urgency, which initiates real actions, hard to reach on a national scale as well as
on an international scale.
In addition, the abundance of fossil fuel on the short term in combination with the
exclusion of externalities in the price, the consumer price is relatively cheap. When
relating this to the use of fossil fuels, this implies that in order to equalize the social
costs and private costs, the externalities caused by the use of fossil fuels like pollution,
global warming and exhaustion of supply should be included in the private price. This
system of price setting eliminates the chances of sustainable energy since it remains
more expensive than its fossil counterparts are. In this sense, the market could be
viewed upon as being out of balance. This implies that government commitment is
necessary in order to make an effective change otherwise the alternatives do not stand a
chance.
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3.2

Practice outside institutions

Even though the transition institutions, and mainly the platforms, form the backbone of
the transition, there are also initiatives outside these institutions. The institution
stimulates these external activities, since external ideas have the potential of being the
most innovative (Aubert, 2006; Hoogma, 2006 [1]). However, some of these initiatives
encounter problems. This section will focus on these external activities and will
therefore broaden the perspective.
3.2.1 Experiences of the provinces
The transition towards sustainable mobility is also on the level of provinces an
important issue. Provinces get involved in several aspects of the transition process;
entrepreneurial initiatives, market initiatives and initiatives of municipalities consult the
province for permits and funding. This results in a position right between the top-down
approach of the strategic level transition management and the bottom-up approach of
projects that are established separately from transition management by market actors.
Therefore, the provinces have a clear image about the issues experienced on the
operational level of the energy transition. In order for the province to work effectively,
approval of the Provincial Council is required. This approval can steer the efforts on the
provinces concerning the stimulation of certain experiments. Currently, there is a lot of
effort from the provinces in order to stimulate the introduction of biofuels. However, the
extent to which it is shaped depends on the specific province. This section analyses
different actions of the provincial governments based on two interviews of two policy
executives on provincial level: Ir. J.M.J. Scholte of the Dutch province Drenthe and Ir.
ing. W.W.M. van der Laak of the Dutch province North-Brabant.
Both provinces are open-minded concerning the type of measures to facilitate
sustainable mobility. However, neither one of the provinces has a separate policy for
sustainable mobility. Policy concerning sustainable mobility is partly categorized in the
bioenergy policy. At the same time, the projects in both provinces have a broader focus,
for example, both provinces also have projects on motorized transportation fuelled by
natural gas.
From a branding and network perspective the province Drenthe has an advantage
through its participation in Energy Valley. Energy Valley is a public-private cooperation
to bundle energy activities in the North of The Netherlands in order to increase these
activities in amount and in scale towards a cluster with national and international
influence. The goal of this growth is to strengthen the economy and employment in the
North of the Netherlands (Energy Valley, 2006). Energy Valley was founded in 2003 as
an initiative of the queens’ commissioners (Commissarissen van de Koningin) of the
three Northern provinces of The Netherlands (Friesland, Groningen en Drenthe)
(Scholte, 2006).
The policies of both provinces have a relatively short time span. The province of NorthBrabant is currently working on a strategic action plan: a plan for the allocation of
recourses for the implementation of biofuels until 2010 (Laak van der, 2006). The
province of Drenthe recently formulated a new energy policy plan in which biofuels are
included. This energy policy plan covers the period 2006-2010 (Scholte, 2006). Both
provinces are aware of the long-term scope in which biofuels are embedded and try to
cover that by a glance towards the future within the action plan (Laak van der, 2006)
and by formulating the policy over an election period (Scholte, 2006). However, due to
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the positioning of the provinces between on the one hand the municipalities and market
initiatives and on the other hand the national government; provinces do not have the
position for a policy that truly facilitates a transition. By the same reasoning neither one
of the provinces has an active policy towards hydrogen usage. Both province do
experience with natural gas, however, this is mostly from a perspective of improving the
local air quality as in municipalities like Tilburg, Groningen, Leeuwarden and Nijmegen
(SenterNovem [9], 2006) and not explicitly to learn more about the barriers of driving
on natural gas. The embedded in long-term policy is therefore limited.
The facilitation for a transition should originate from a stable and consistent long-term
policy from the national government that in turn offers provinces the opportunity to
execute a long-term policy. This is also illustrated during the interview with policy
executive Scholte:
“The main brake on the development of biofuels in the province is the
policy of the national government. The national government leaves all
responsibilities on the side of market actors and does not provide
stimulating arrangements such as providing a sales market. There is no
stimulation for the adaptation of vehicles, no infrastructure and
currently it is even questionable whether the national government will
live up to signed contracts. Basically, the province experiences a passive
posture towards biofuels of the national government” (Scholte, 2006).
A more active policy of the national government concerning the stimulation of biofuels
is therefore advisable. It would be advisable for the national government to formulate a
framework concerning sustainable mobility and to couple regional and local policy with
the national transition policy. This lacking framework results in the situation that each
province invents the wheel itself. A more active policy on higher hierarchical levels
therefore facilitates the efficiency on lower levels.
3.2.2 The Dutch position in an international perspective
Visions and ambitions are essential in the transition process. After the initiation of the
transition policy ambitions are formed and according to Cnubben and Luimstra the
initiation of the national transition policy networks were formed and progress was made
(Cnubben and Luimstra, 2006). However, society is dynamic; societal change and
technological progress are inherent for our modern society. This change cannot
automatically be attributed to the transition policy. The comparison of the Dutch
ambition to the ambition of countries of the international community is illustrated in
table 3.3.
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Ambition per EU memberstate to supplement diesel or petrol
by biofuels (in percentage)
Country
Belgium
Cyprus
Denmark
Germany
Esthonia
Finland
France
Greece
Hungary
Ireland
Italie
Latvia
Lithuania
Luxembourg
Malta
The Netherlands
Austria
Poland
Portugal

2003
-

-

-

-

Slovania
Slovakia
Spain
The Czech Republic

0% 0%
1,40% 0%
0,10% 0,76 0% 0,00% 0,30%
0% 0,02% 0%
0,07% 0% 0,24%
1,09% 1,20%

United Kingdom
0,04% Sweden
1,3-1,8%
Legend
Higher ambitions
No higher ambitions
The Netherlands

Table 3.3

2004

0%
0%

1,25%

0%

2005
2% 0% 2% 0%
0,10% 2% 0,4-0,6% 0,06%
2%
2% 2,50% 1%-1,15% -

0,50%

2%
2% -

1,30% -

2%

Higher ambition
than The
Netherlands
2006
2010
2010
5,75%

2006
0% -

2%
0,13% 2,75%

5,75%
5,75%

2% 5,75%
2,50%

5,75%
-

3,70%
0,30% 3% -

4,50%
2-5%
-

Ambitions EU member states (Gave, 2005)8

In 2005, the Netherlands stated an ambition for the year 2006 only. Eleven of the 25
remaining member states either stated a higher ambition for the year 2006 or a similar
ambition for an earlier year. In March 2006, the Dutch government committed to 5.75%
biofuels in the year 2010 (VROM, 2006 [2]).
Based on this information the Dutch ambition concerning biofuels is average in Europe.
This is also illustrated when coupled to the EU directive. According to this directive
biofuels should have a share of 2% in the year 2005 and 5.75% by 2010 (Gave, 2005).
This implies that The Netherlands is lagging in the implementation of the biofuel
directive for 2005. The directive is an indication that the European Union has made a
decision concerning the directionality of sustainable energy. Such a directive ensures
that in the time span of the directive the member states will put effort towards the usage
of biofuels. It indicates that the international community already made a commitment
for al least one of the transition paths.
The Netherlands is responding to this directive by introducing a sales obligation for the
year 2007. From 2007 onwards every gas station in The Netherlands is obliged to sale
8

Numbers are derived from source, table is modified
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biofuels corresponding to 2 percent of energy content of total sales (VROM, 2006 [1])
even though the government stated to focus on the early introduction of second
generation biofuels (Gave, 2006 [1]). However, long-term policy concerning biofuels
remains absent.
Based on these international developments it would be wise to consider specific
investments for this path and formulate an ambition accordingly for a longer time span
than 2010. This could bring The Netherlands in a leading position for the transition path
that the international community decided upon.
From a transition perspective the concern for lock-in in a suboptimal solution would be
raised. However, transition management also implies making choices at a certain period
of time. When the international community already decided upon a path, it would be
wise to invest in this path as well. This does not imply that the other formulated
transition paths have to be abandoned.
There are also international options for funding. The sustainable mobility platform
informs actors on international programs, for example, the TREATISE program (Laak
van der, 2006). The TREATISE program is an EC-funded program that " provides free
training in environmental transport for energy, environmental and fleet professionals in
Austria, Belgium, Finland, France, Greece, Netherlands, Spain and the UK" it is a
"training program for local energy agencies and actors in transport and sustainable
energy actions" (Treatise, 2006). At the same time there is a need on provincial level for
more explanation about European funding. When this would be coordinated from the
national government not every province should have to find this out by itself, which
would increase efficiency (Laak van der, 2006).

3.3

Analyses of the Dutch policy

The principles of the transition policy are to pursue a long-term vision and to formulate
policy together with market actors. However, in the execution of these principles,
problems arise.
The decision to initiate transition management was based on the understanding that the
government cannot steer such a regime change by itself; the regime change towards
sustainable mobility and even larger, a sustainable energy system needs governance of a
diversity of market actors.
The core of the energy transition is formed by the 6 transition platforms. However, the
transition paths are defined in the strategy groups of the platforms. These strategy
groups are formed by market actors on approximately board level, the composition can
therefore be defined as quite elite. And the inclusion of solely large market actors limits
the diversity within the vision formulation process. The reasoning for such a
composition is the large amount of influence each of the actors within the strategy group
can exert. However, with such an elite composition it is questionable whether these
actors have enough market feeling to accurately assess the relevant issues on operational
level. This image also emerged from the interviews. At provincial level, little is felt
from the transition policy; the activities of the platform do not seem to penetrate the
operational level, resulting in the understanding that the market has to facilitate change
by itself. This is strengthened by inconsistent policy as outlined in the PVO example in
the section 3.1.2.3.5.
Another important, though difficult, aspect is the extent of government involvement.
The extent of government involvement should be judged in every situation separately.
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When focusing on the transition of the energy system, several characteristics emerge
that favour a significant governmental role. For example, “the social and strategic
importance of the sector, the high capital intensity as well as the risks involved. The
risks in the energy sector are huge; technology optimization and the creation of
operational safety is an expensive phase that brings about too much risk for one market
player; even for a large one. (…) At the same time the market player would argue that
such large investments in sustainable energy are also a matter of social interest” (Faaij,
2006).
Similar argumentation is given by Schot “The government involvement in sustainable
development should be prominent since the government represents collective interests.
Sustainable development is a collective interest, which could not be dealt with by
market actors. The government involvement could be shaped by delegation for example
by Public-Private Partnerships. In such a construction the government still has an
initiator role and a direction role. The government then creates the possibility for
sustainable development” (Schot, 2006). The Taskforce energy transition has also
concluded that more government investment is necessary in order to realize an energy
transition (Taskforce, 2006 p.24).
Therefore, it is advisable to favour a larger governmental role in the energy transition;
part of this additional involvement can take the form of for example public-private
partnerships or through providing a stable market demand, which will stimulate
development.

3.4

Critical choices experienced by practitioners

The evaluation of the interviews and the written sources resulted in the identification of
the puzzles and problems experienced by practitioners. These puzzles and problems are
outlined in this section through the formulation of 13 critical choices in which decisions
have to be for the implementation of transition policy. The formulation of critical
choices indicates that there is not one best way to approach transition policy. This does
not mean that only the extremes are options, in some cases it is possible to choose a
position along the scale of the extremes mentioned. However, these decisions should be
made consciously and thoughtless positioning in the middle could lead to stagnation.
Within the description of the critical choices a reference to the transition arena is
sometimes made. Since no formal arena was formed in the implementation of transition
management (Aubert, 2006) the decision was made to approach the platform as the
transition arena. The difference between the platform and the theoretical approach of the
arena mainly lies in the fact that the platform itself already consists of several groups
like workgroups and strategy groups. Therefore, the platform actually forms a larger
group than what is meant theoretically.
3.4.1 Concreteness of a vision
Visions can be formulated on different levels of concreteness. A broadly formulated
vision realizes the support of many people since a lot of people are able to identify with
(aspects of) the vision. Such a vision is often formulated like a value, for which there is
only a limited amount of people that fundamentally disagree. However, such a broadly
formulated vision will not be strong enough to mobilize many people. The concept it
describes is too broad and the underlying problem too big, resulting in little stimuli for
an individual actor to act upon the vision. The formulation of such a broad vision does
not overcome diversity in problem perception. According to Rotmans, one of the
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experiences from the transition arena is that conformity concerning the problem
perception between the different actors is taken for granted. This is based on the
reasoning that “the problem is obvious”. However, such an ostensible agreement can
lead to problems in a latter stage of the process, concerning the nature and size of the
problem as well as the sense of urgency experienced by the different actors (Rotmans,
2003 p.75). Smith et. al., formulated this situation as follows:
“The degree of interpretative flexibility in storylines, and their adaptability
to circumstances, can influence the cohesiveness and robustness of the
coalition organized through it. A degree of flexibility over the interpretation
of a vision can widen its relevance to more actors. However, too much
flexibility can introduce interpretive instability and harm the robustness of
the vision. Clearly, some visions and expectations will garner greater
credibility and legitimacy than others" (Smith et al., 2005 p.1507).
These comments are relevant in the transition towards a sustainable energy system as
well as in the transition towards sustainable mobility.
Within the sustainable mobility platform many different actors participate. For vision
formulation this is an advantage since it ensures many different opinions and
viewpoints. However, the platform did not reach a general vision about sustainable
mobility and focused more on goal setting. A possible risk of such an approach is the
lacking consensus concerning the problem perception, resulting in stagnation.
A more narrowly formulated vision would have the disadvantage that fewer actors can
relate to such a vision. However, for those actors that can relate to this more narrowly
formulated vision is more likely to be mobilized by the vision.
3.4.2 Actors involved in vision formulation
A vision should be formulated by agreement of the actors involved. Such an approach
ensures that the vision is shared and supported by all relevant actors, increasing the
chance of realization. This raises a chicken-egg problem concerning the origin of the
vision and the arena. What was earlier established; the arena that formulated the vision
or the vision that mobilized the actors involved?
In the vision for the sustainable mobility platform many actors were involved, since the
platform consists out of many people. However, the platform only formulated shortterm goals instead of a vision. When looking at this result there was little advantage in
the inclusion of a variety of people.
3.4.3 Arena dynamics versus stable in-group security
The arena should be dynamic in order to respond to new developments. This dynamics
could be seen in two different forms; the interaction of people within the arena and the
dynamics of (occasional) change in composition. On the other hand, it lies within
human nature to search for stability in a group and to clique together; to search for ingroup stability, which could lead to tunnel vision. This issue will be discussed,
focussing on both types of dynamics separately.
Firstly, there should be dynamics between the actors within the arena based on social
interaction since innovative ideas emerge from this type of interaction. According to
Rotmans arena actors have to be forerunners, visionaries, cooperative, have an
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interdisciplinary orientated and look beyond their own domain, able to function
autonomously in their own organization, able to spend a sufficient amount of time on
the transition arena and have the ability to transfer the developed vision into their own
networks (Rotmans, 2003 p. 96). However, as Geels outlines for a regime, interaction in
an arena is not necessarily harmonious:
"Social (inter)action in the context of regimes is not necessarily
harmonious. The different actors do not have equal power or strength, they
have unequal resources (e.g. money, knowledge, tools) and opportunities
to realise their purposes and interest, and influence social rules. The
framework leaves room for conflict and power struggles" (Geels, 2004 [2]
p. 909).
This is also illustrative for behaviour within the strategy groups. According to Hoogma:
as theoretically prescribed small actors are generally more innovative, however, when
those actors really want to introduce a specific invention to the market this could induce
conservative behaviour to promote that invention (Hoogma, 2006 [1]). Such behaviour
limits the arena social dynamics.
Secondly, there is the dynamics of people. New developments can result in changing
relations and positioning between the actors. The composition of actors within a regime
is therefore flexible. These changes result in a change of boundaries and social
networks.
Such a change should also be represented in the transition arena. As formulated by
Geels “dynamic of specialisation and differentiation means that it is not possible to
define boundaries of social networks once and for all. Relationships between social
groups shift over time and new groups emerge" (Geels, 2004 [2] p.901).
On the other hand, when a group of people is together for a vast amount of time, cliques
of people are formed. This is a normal process and Rotmans suggests using this process
by allowing these people to start projects together (Rotmans, 2003 p. 78). This could be
an advantage when the people involved in these projects are indeed innovative leaders.
However, this could quite easily lead to tunnel vision.
By this reasoning one expects both types of dynamics within the arena. When looking at
this in the practical situation one would expect a platform dynamic in composition. Due
to the recent founding of the platform, this aspect is hard to assess. However, the
transition paths that are defined by the platforms are quite dynamic when focussing on
the formulation by the platform. However, the path represents issues that are already
important investment issues for large companies (Hoogma, 2006 [1]). Therefore, it is
questionable whether this dynamics actually represents innovativeness. Even though,
Hoogma and Aubert emphasized that innovativeness is realized by ‘keeping the eyes
open’ (Hoogma, 2006 [1]; Aubert, 2006) tunnel vision might occur.

58

3.4.4 Regime actors versus non-regime actors9
The inclusion of prominent actors in the arena creates prestige and support for the arena.
However, prominent actors have a network and this network enables to exert influence
to many people. Usually, these prominent actors also belong to the established regime
and are therefore not radically innovative. On the other hand, new innovative experts do
not have a large network of people to convince of the new approach, the persuasion
power of these actors is limited.
When looking at the transition towards sustainable mobility, the influence of regime
actors is quite significant. This can be illustrated by the elite composition of institutions
like the strategy groups of the platform and the Taskforce energy transition, which both
consist out of market representatives on (approximately) board level.
The strategy groups of the platforms also formulate the transition paths. The funding
system is linked to these transition paths since projects are only eligible for funding
from the specific funds for energy transition when the project contributes to one of the
defined transition paths. This type of funding stimulated incremental innovations within
the transition paths that are mainly formulated by regime actors. The chance of radical
innovation will decrease.
It would be advisable to include more non-regime actors in the transition process.
However, it is hard to approach relevant non-regime actors. How do you know
beforehand whether a small idea of an unknown person will have potential and should
therefore be included in the arena? Another guideline is to include experts from all
relevant areas and ensure that they take their participation serious both in time and in
input.
3.4.5 Goal setting versus free development
Every policy wants to achieve certain results. Goal setting helps actors to work towards
the desired situation and at the same time it forms a framework for evaluation. Goal
setting is closely related to vision formulation. However, goal setting can also focus
more on the short term, whereas vision formulation always incorporates the long term.
Concrete project goals make projects, and even trajectories, verifiable; makes clear
whether goals are met. However, for transition policy, goal setting has the disadvantage
that it also steers development since the actors want to achieve the goals. This can result
in the situation that a path is chosen simply because the goal setting steered towards that
path, leading to a sub-optimal lock in.
The focus on goal setting is visible on several aspects of the transition policy. The
Kyoto protocol forms a commitment on the relatively short term. Policy is aimed at
realizing this goal (Scholte, 2006; van der Laak, 2006). Secondly, the European Union
has formulated guidelines for the implementation of biofuels. The Netherlands
committed to these guidelines and these guidelines therefore form a goal that needs to
be met. Thirdly, the goal setting policy behaviour is also visible within the transition
policy. For example, the sustainable mobility platform is founded for only four years
after that period of time it is evaluated on its accomplishments and is decided whether it
should be continued. Based on this short time span a goal-oriented approach is obvious.
Even though they aim at preventing suboptimal lock–in by living up to so called soft
goals (like networking, identification of barriers and formulation of policy advice
9

The formulation has changed after the interviews with the transition researchers. Previous formulation was
‘Prominent actors versus competent actors’.
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(Hoogma, 2006 [1])) and by ‘keeping the eyes open for new promising developments’
(Hoogma, 2006 [1]), the goal setting behaviour seemed to have slipped in through the
formulated vision.
3.4.6 Aim at radical innovation versus aim at incremental innovation
Rotmans mentions a few characteristics of transition experiments from which it appears
that transition experiments should aim for radical innovation. The first characteristic
Rotmans mentions concerns the network effects of transition experiments. Transition
experiments bring actors together and stimulate the development of new coalitions,
arrangements and cooperation (Rotmans, 2005 p.60).
The second characteristic, Rotmans mentions, is the high failure rate of transition
experiments. Transition experiments are practical-experiments potentially contributing
greatly to the transition, however, the failure risk of these experiments is really high
(Rotmans, 2003 p.58).
However, Loorbach lays the focus of transition experiments towards their contribution
to sustainability goals:
"It is important to formulate sound criteria for the selection of experiments
and to make the experiments mutually coherent. The crucial point is to
measure to what extent the experiments and projects contribute to the
overall system sustainability goals and to measure in what way a particular
experiment reinforces another experiment. Are there specific niches for
experiments that can be identified? What is the attitude of the current
regime towards these niche experiments? The aim is to create a portfolio of
transition-experiments, which reinforce each other and contribute to the
sustainability objectives in significant and measurable ways" (Loorbach,
2005 p.12).
Therefore, it is theoretically unclear how to approach transition experiments. There are
two different approaches one aims at the radical innovation whereas the other aims at
incremental innovation.
When looking at the transition towards sustainable mobility. The transition paths are
formulated, based on issues that were already considered important by the market
(Hoogma, 2006 [1]). This is a dilemma that is also recognized by Hoogma. The
realisation of a total regime change is not realistic in practice since it is impossible to
find committed actors to realise such a drastic change. On the other hand, change should
not be too incremental, since this will not accomplish the goal (Hoogma, 2006 [1]).
3.4.7 Which variables to monitor?
The monitoring issue is essential since monitoring and evaluation facilitate learning and
therefore drive the transition process. Currently, there is no monitoring in the transition
process and learning is not embedded in the transition experiments. This is an issue of
concern. Therefore, evaluation frameworks are being developed on different levels
(Laak van der, 2006).
In order for a transition process to be monitored there should be a careful selection of
the monitoring variables, depending on the envisioned goal. The care and dependency is
necessary since the chosen variables will steer the transition process; actors will attempt
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to live up to the demands realizing measurable progress directed towards the envisioned
goal. This goal should be picked with care since measurable progress in a direction that
seemed right at the time, can appear suboptimal in a later stage, leading to lock-in. The
results of the monitoring process form the input of the iteration process of the four
activity clusters. This feedback is currently limited, the activities on operational level
are scattered and complete input on other levels is therefore prevented.
3.4.8 Niche protection versus market effect
In order for a niche innovation to increase in scale towards regime application, it is
essential to create temporary niche protection. However, questions arise how long niche
protection should last and to which extent protection is healthy. Too little protection
would mean that promising ideas would not get a chance whereas too much protection
could keep infertile ideas alive or result in a lack of innovation.
The funding of niches in the form of experiments is currently based on the criteria of
funding a novelty. According to Aubert, the projects that have applied for funding had
quite a unique character up to now. However, this will not necessarily be the case in the
future. At some point the decision has to be made that a certain experiment will become
more of the same idea. However, this does not mean that the innovation is ready to be
developed by the market alone, there might occur a gap (Aubert, 2006). Currently,
research is being done on how to deal with this situation (Aubert, 2006).
However, when subsidies on experiments are cut because the experiments are not new
anymore, the development of a transition path might be stopped. On the other hand,
keeping funding facilitates a trajectory, which might be suboptimal.
The protection of the government appears limited in the current transition policy. In a
variety of interviews concern about limited government involvement was expressed
(Faaij, 2006; Laak van der, 2006; Scholte, 2006). In some of these interviews possible
(sub)-solutions were expressed. For example, Scholte mentioned that in concessiongranting general demands could be formulated concerning environmental performance.
The market will then find the method that will suit the demand best (Scholte, 2006).
This method works to increase the immediate environmental performance of public
mobility. However, it is does not work for stimulating research in a certain direction.
Faaij made another suggestion. Faaij suggested the government to invest more in a
sustainable energy system on the basis of deals; in which the government invests in a
certain innovation providing that when the innovation is successful the government
receives part of future gains.
Scholte mentioned to couple the tax exemptions for sustainable fuels with the market
penetration. When market penetration is sufficient, tax exemptions will not be necessary
anymore (Scholte, 2006). In addition to that, Cnubben and Luimstra mentioned in the
interview that the risk aversive behaviour of the government (Cnubben and Luimstra,
2006). Higher risk investments have the potential of higher gains (also higher failure
rates), and could really introduce something new.
At the side of the practitioners (mainly on operational level) there is consensus
concerning the limited government support. In addition to that there are a lot of ideas in
which ways the government involvement should be increased.

61

3.4.9 Regulation versus development
Regulation is based on the existing regime. However, for innovations that will form the
new regime, the existing regulations can impede development since the existing
regulation is not equipped to deal with innovations. This is also the case in the
developments towards a sustainable mobility.
For example, the province Drenthe had called a contest and one of the categories
concerned innovations. The winning idea came from three cultivators who wanted to
build a fermenting installation to produce green gas. However, legally it was not
possible to deliver gas to the local gas infrastructure (Scholte, 2006). Also Laak van der
mentioned that projects involving waste flows often experience problems with
regulation (Laak van der, 2006).
These examples illustrate that the existing regulation is not equipped for the new
regime. However, when changing the regulation to suit the new regime, difficulties arise
concerning the extent of support that is necessary for the new innovation. It would also
be an undesirable effect to change the regulation to such an extent that the developments
are pushed in the new direction since it might be unclear whether the new innovation is
the best solution.
3.4.10 Top-down versus bottom-up steering
The Dutch government embraced transition management based on the understanding
that the government cannot steer the transition process by itself. A bottom-up approach
is therefore embedded in the transition policy. However, the institutions that steer the
transition process are quite elite in composition. Both in the Taskforce energy transition
as well as in the strategy groups of the sustainable mobility platform, market
representatives on board level are represented. This composition makes it questionable
whether these institutions have enough market feeling to recognize problems on
operational level.
At the same time, the institutions for the energy transition do not formulate the policy
that should lead to a sustainable energy system. The regulatory aspects are important
components of the transition to a sustainable energy system. This regulation is out of
touch with the market, which can be illustrated by the problems experienced by market
actors due to an inconsistent policy (as outlined in section 3.1.2.3.5).
Therefore, the bottom-up aspects of the transition policy should include more actors on
the operational level in order to increase market feeling. Regulation should be adapted
to the problems experienced on this level.
3.4.11 Personal interests versus societal interests
This is an issue that is active in three dimensions; in the arena itself; in the interaction
between actors and in decisions on consumer level.
Firstly, within transition management the assumption is made that actors participating in
the transition arena act in society’s best interests. However, people always have
personal and/or organizational interests as well, which might prevent them from acting
in society’s best interest. Personal interests can also play a role in the attitude of actors,
either above or below the surface. In addition, difficulties can also arise based on
differences in background and goals can surface easily in the decision making process
and in the dynamics of the transition arena.
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An attempt is made to prevent these issues by separating the funding arrangements from
the arena (Hoogma, 2006 [1]). However, the funding is based on the transition paths
defined by the strategy groups, resulting in an interest of participating actors to define
transition paths directly linked to their activities (which will create a beneficial situation
from a personal perspective or a company perspective).
Secondly, within any group of people it is important that the individuals get along with
each other. According to Cnubben and Luimstra interpersonal relations is an important
issue for the success of a project and it is an aspect that often is underestimated
(Cnubben and Luimstra, 2006).
Thirdly, the influence of consumers is often left out of consideration in transition
management. However, consumers form the market for new inventions and they exhibit
the power to either make or break an innovation. Concerning sustainable inventions,
customers are often conservative. Berkhout formulated this issue in two quotes: a
consumer is “only to a limited extent willing to sacrifice personal benefits for global
benefit (Berkhout, 2006 p.7) and “green claims are often ineffective, for the most part
because green consumers rarely plat the role of early adopters envisaged in the Rogers
model. Instead markets for many environmental goods and services remain as small
niches, only rarely breaking through into the mainstream" (Berkhout, 2006 p.15). These
quotes illustrate the adoption of sustainable by the customer is an issue that should be
considered carefully.
3.4.12 Diversity versus focus10
This issue can be approached in two dimensions. First of all, it concerns the diversity of
actors involved. Secondly, it involved the amount of people to include in the transition
process.
The inclusion of a diversity of actors in the arena is considered positive since this
facilitates a diversity of viewpoints represented in society. This is an important issue in
transition management. The diversity issue is the underlying principle to the
establishment of the Taskforce energy transition and the strategy groups within the
sustainable mobility platform. However, the strategy groups of the sustainable mobility
platform solely consist out of market actors. Since other actor groups are left out of
consideration the diversity of the viewpoints is limited.
The second dimension implies that there also should be a limit to the diversity. There
are only so many actors that could actually communicate together. This means that there
should be a careful selection of participating actors in order to make sure that all
viewpoints are represented.
3.4.13 Determination crucial timing
According to Rotmans timing is a crucial aspect of the transition process (Rotmans,
2003 p.77). However, the crucial timing is hard to recognize when it occurs, it's much
easier to assess in a historical perspective.
In addition to that, the identification of a crucial timing also results in difficulties
concerning the position of actors; who should make the decision that the crucial timing
is actually there and should the entire arena just wait until this situation occurs?
10

The formulation has changed after the interviews with the transition researchers. Previous formulation
was ‘Diversity versus communication’. Due to the change of title the interviews with the different
researchers had a different character.
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3.5

Conclusion

The puzzles and problems experienced by transition practitioners were outlined in this
chapter in the identification of 13 critical choices as illustrated in table 3.4. For the
execution of transition management decisions have to be made for each of these critical
choices.
In order to make considerate decisions, the next chapter will present possible solutions
for these choices, based on the input of three transition researchers.

Critical choices
1 Concreteness of a vision
2 Actors involved in vision formulation
3 Arena dynamics versus stable in-group security
4 Regime actors versus non-regime actors
5 Goal setting versus free development
6 Radical innovation versus incremental innovation
7 Which variables to monitor
8 Niche protection versus market effect
9 Regulation versus development
10 Top-down versus bottom up steering
11 Personal interest versus societal interests
12 Diversity versus focus
13 Determination crucial timing
Table 3.4 Critical choices
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4.

Critical Choices

This chapter attempts to find solutions for the puzzles and problems identified by
transition practitioners. These puzzles and problems were introduced in chapter 3 as 13
critical choices for which decisions have to be made and solutions have to be found. The
possible solutions were formulated after the critical choices were presented to
prominent transition scientists. This was done in order to decide how a diversity of
theoretical approaches could deal with these critical choices. The input of these
researchers was used to determine possible solutions. The input of each of the transition
researchers is presented in appendix C.
In order to identify who should make a decision concerning one specific critical choice,
the critical choices were presented within the alternative four-activity cluster framework
as described in section 2.5.5. This chapter will first divide the critical choices into the
alternative activity cluster in section 4.1. Section 4.2 will outline the input of transition
scientists concerning the critical choices.

4.1

Division critical choices

The critical choices, described in section 3.4, are related to one or more clusters of the
alternative four-cluster model. Each of the critical choices forms a choice for which a
decision has to be made in a certain activity cluster. The use of this cluster is
meaningful since this outlines for which actors the critical choices are indeed critical
choices. The critical choices are therefore divided according to the alternative fourcluster model. For clarity reasons, the four-cluster framework is depicted in figure 4.1.
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Figure 4.1

The alternative four activity clusters

The categorization of the different critical choices is based on the alternative activity
framework as depicted in table 4.1. The numbers that are depicted in table 4.1
correspond to the new activity clusters. Table 4.1 depicts the activity clusters in which
the decisions concerning the critical choices have to be made. A black marking indicates
that the critical choice has to be made on that level. For some of the critical choices a
lacking decision on that level means that the problem shifts towards another level. Such
a shift is indicated with a grey marking.
Some of the critical choices are defined on the strategic level but when no decision
made on the strategic level, or the decision is made to stay on the sideline, the dilemma
becomes an issue for the other activity clusters. This also implies that a decision not to
interfere and to stay on the sideline for one dilemma should be a conscious decision and
not ignorance since the effects will be the same and influence the different levels.
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Critical choices classified by activity cluster
Cluster 1 Cluster 2 Cluster 3
1 Concreteness of a vision
2 Actors involved in vision formulation
3 Arena dynamics versus stable in-group security
4 Regime actors versus non-regime actors
5 Goal setting versus free development
6 Radical innovation versus incremental innovation
7 Which variables to monitor
8 Niche protection versus market effect
9 Regulation versus development
10 Top-down versus bottom up steering
11 Personal interest versus societal interests
12 Diversity versus focus
13 Determination crucial timing
Legend:
Critical choice always present:
Critical choice only present when no decision is made in prior activity cluster
Critical choice present but effect is increased when no decision is made in prior cluster

Table 4.1

Cluster 4

Critical choices per activity cluster

Most of the critical choices are choices on the strategic level. It is therefore important
that conscious decisions are made on this level, since these decisions influence the other
levels to a large degree. At the same time, the strategic level should receive input from
the other levels. Therefore, the monitoring aspect is really important. The monitoring of
the transition process indicates the progress of the transition and provides the input for
another iteration process in which the vision and actions are adapted based on the
monitoring results.
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4.2

Critical choices

Section 3.4 defined 13 critical choices based on the puzzles and problems experienced
by practitioners. This section will introduce solutions for these actual choices based on 3
interviews with transition researchers; Prof. dr. J. Grin; dr. R. Kemp and Prof. dr. J.W.
Schot. In addition to these interviews, some additional scientific literature is used.
4.2.1 Concreteness of a vision
Within transition management visions are considered important because of the functions
it fulfills. A vision should serves five functions as outlined in Smith et. al., 2005 (see
table 4.2). Due to this importance, it is crucial to take time to formulate visions
properly.
1. Mapping a ‘possibility space’: Visions identify a
realm of plausible alternatives for conceiving of
socio-technical functions and for the means of
providing for them.
2. A heuristic: Visions act as problem-defining tools by
pointing to the technical, institutional and behavioural
problems that need to be resolved.
3. A stable frame for target-setting and monitoring
progress: Visions stabilise technical and other
innovative activity by serving as a common reference
point for actors collaborating on its realisation.
4. A metaphor for building actor-networks: Visions
specify relevant actors (including and excluding),
acting as symbols that bind together communities of
interest and of practice.
5. A narrative for focusing capital and other resources:
Visions become an emblem that is employed in the
marshalling of resources from outside an incipient
regime’s core membership.
Table 4.2 Functions of visions (Smith et al., 2005 p.1506)
The vision concerning sustainable mobility is too concrete and short-term focused. It
basically introduces short-term action and does not serve any of the functions as defined
by Smith et al., 2005.
Kemp also supports this conclusion: “A vision should be more than a couple of goals; it
should be more concrete and also involve how these goals could be accomplished”
(Kemp, 2006).
Both dr. R. Kemp and prof. dr. J.W. Schot emphasize the need for the articulation of
multiple visions. According to Schot:
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“The best solution is to have one broad vision and at the same time to have
several more specific visions for the foundation of the arena. A broad vision
is often multi-interpretable, this makes that a vision appeals to a variety of
people. A specific vision appeals to a smaller group of people. However,
such a vision also concerns a smaller group of people. A vision should be
socially located which means that it should be clear for which actors a
certain vision is formulated” (Schot, 2006).
According to Kemp:
“When focusing on a concept like sustainable mobility, there is no
consensus in society on what the meaning of sustainable mobility actually
is. Therefore, there will not exist consensus on the vision. For this reason
one has to work with multiple visions” (Kemp, 2006).
Based on the interviews compared with the practical situation the following action
should be taken: In order to work effectively with visions in transition management
several visions have to be formulated dependent on target group. The formulation of
these visions should not only include goals but should also involve how these goals
could be realized. The current vision formulation process in the energy transition does
not live up to these requirements.
4.2.2 Actors involved in vision formulation
Theoretically, this is indeed a chicken-egg dilemma as Grin concisely confirmed:
“The issue is that the actors should be picked dependent of the content and
the content is dependent on the actors. Since this is not possible, the
solution is coevolution. One should alternate between these two approaches
keeping the boundaries of this process in mind. In order to initiate this
process, a start is necessary which should be picked dependent of the
situation” (Grin, 2006).
Schot outlines this initiating aspect in more detail:
“The process is often initiated by one actor that wants to achieve
something. Based on the ideas of this actor, other actors get involved and
together they formulate a vision. The ideas of the first actor are important
to get the other actors involved. However, at the same time the idea that
these newly involved actors can influence the vision formulation in the
arena is also an important aspect for their involvement” (Schot, 2006).
Additionally, Schot argued that also other aspects like personal interests could be
important for the decision of actors to join the arena (Schot, 2006).
Therefore, one can conclude that the chicken-egg dilemma can be withstood by
initiating a coevolutionary process in which vision formulation and actor participation
coincide. The choice of actors is also important. Kemp emphasized that the actors
involved in the vision formulation process should not only be known market actors and
experts but should also included more societal actors (Kemp, 2006) (such as lower
governments and interests groups). Since in the practical situation no usable vision is
formulated, it is advisable to start with such a coevolutionary process.
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4.2.3 Arena dynamics versus stable in-group security
Both types of dynamics (dynamics of interaction and dynamics of people) outlined in
section 3.4.3 will be outlined including the input of transition researchers.
When focussing on the dynamics of interaction, Kemp outlined that arena actors can
disagree about options without consequences for the arena:
“Consensus should not be expected since there are so many interests
involved; each actor has other interests. Actors should also be allowed to
disagree through competition resulting in selection. Beforehand, it is
impossible to assess the best option for society; the best option for society
should be discovered in practice” (Kemp, 2006).
When focussing on the dynamics of people, Schot emphasized that too much dynamics
should also be avoided and a limited amount of dynamics will be realized through a
natural process. In order to realize a healthy arena, actor selection is important.
According to Schot:
“Within the arena one should work with radically innovative actors with a
broad perspective, independent of a single solution. In order to establish a
link between these radically innovative actors and the regime, some regime
actors could take place in the arena. However, it should be avoided that
these regime actors achieve a too dominant position” (Schot, 2006).
Based on this information, one can conclude that with a careful selection of the arena
actors, a healthy level of dynamics most likely emerges. However, the situation of ingroup security that could possibly lead to tunnel vision is not really recognized. Both in
theory as in practice there is a large degree of confidence concerning the absence of
tunnel vision in the arena. The question is whether such confidence is grounded when
looking at the conservatively formulated transition paths.
4.2.4 Regime actors versus non-regime actors
Both types of actors should be included in the arena (Kemp, 2006), however, it should
be avoided that regime actors acquire a too dominant position in the arena (Schot,
2006). The selection of actors is therefore important. It is important to include also nonregime actors in the arena (Schot, 2006; Kemp; 2006), preferably with a large network
(Schot, 2006). However, as Schot also mentioned: “An interesting issue is how to reach
actors that are not immediately obvious since they are not part of the regime. Again, the
actor selection is the key; it is important not to base the decision for participation to the
extent that actors press themselves forward” (Schot, 2006).
Both Schot and Grin mentioned that people with a large network are not necessarily less
innovative. Grin formulated it as follows:
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“People in really leading positions will not be innovative towards the
people they represent. Even when they have innovative ideas behind closed
doors, their leading position requires acting in the best interest of the
people they represent. There will not be an intention to convince these
people since this could mean they would lose respect and prestige. The only
way in which leading representatives will convince their backing is when
they are helped with it; they do not see the possibilities themselves,
otherwise they would have already taken action to convince their backing”
(Grin, 2006).
When comparing the advice of transition scientists to the practical situation, the
principles do not seem corresponding. Within the transition towards a sustainable
energy system, market actors, institutions and government are involved in the Taskforce
and the strategy groups. However, the balance in the execution might not be optimal due
to the large amount of market actors, its elite composition and the lacking contribution
of non-regime actors.
Improvements can be made to include actors that are more connected to society and can
observe practical issues more easily, for example local and provincial governments.
However, the issue on how to include promising non-regime actors remains difficult for
the reasons mentioned by Schot, (2006). How do you know beforehand whether a small
idea of an unknown person will have the potential of changing the entire regime and
should therefore be included in the arena? This is a question, which is hard to answer;
even though time will tell, it is hard to tell in advance. A method to keep the eyes open
would be a circulation of arena actors through the transition process.
4.2.5 Goal setting versus free development
Within the interviews it became apparent that none of the researchers was in favour of
free development since such an approach lacks focus. The extent to which goal setting
was supported clearly depended in the way the goals were formulated. Grin mentioned
that goal setting lies within human nature, but could limit creativity, which is essential
for innovation. Grin recommended a meta-problem description, which combines goals
with the allocation of resources. He also mentioned that goals should evolve over-time
when the prior formulation of the goals seems unachievable (Grin, 2006). Kemp
emphasized that the contrast between goal setting and free-development is not that
distinctive. He continues with the following description about goal setting:
“Goal-setting could be formulated in such a way that a lot of development
can occur relatively free within that goal. For example, goals concerning
CO2 reduction can leave open a lot of options on how to reduce the CO2.
Goals can also be set to push certain options forward and to stimulate
developments. It is important that goals contribute to long-term visions and
stimulating radical innovations. However, the appropriate formulation of
goals is quite difficult. When focusing on a relatively short term of
approximately five years, goal-setting is relatively easy since the feasibility
of options is quite easy to assess. However, long-term goals are necessary
but a lot harder to formulate” (Kemp, 2006).
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When comparing this to the goal setting in practice, it appears that the goals in practice
seemed to be formulated too narrow and focus too much on short-term
accomplishments, therefore, limiting creativity.
4.2.6 Aim at radical innovation versus aim at incremental innovation
This is an issue on which the researchers disagree. Kemp clearly stated the preference to
focus on radical innovations “since these innovations need the most support and may
have the highest potential” (Kemp, 2006). In order to identify radical innovations Kemp
suggested “using a stakeholder process including societal discussions”. Concerning the
energy transition, dr. R. Kemp had articulated the idea of a sustainable energy election
on television to involve the wider public. “This would enable new ideas to get into the
picture” (Kemp, 2006).
Grin stresses the importance of the feasibility of options. When introducing a focus on
either an incremental path or a radical path it is important take the implementation into
account (Grin, 2006). Schot favours aiming to both incremental innovations and radical
innovations, since it is often impossible to assess the effect an invention has on society.
According to Schot:
“A lot of innovative solutions could have either an incremental effect or a
radical effect. This effect is not fully embedded in the solution itself.
However, it is possible to assess ex ante whether an innovation is more
likely to develop radical or incremental” (Schot, 2006).
The transition paths in the current transition policy have been identified along the
investment patterns of large market actors. However, this does not mean that the effects
of these paths cannot be radical. On the other hand, transition management offers the
opportunity to discover less obvious paths, based on the ideas of smaller actors. More
effort could be put in finding these types of innovation for example by a sustainable
energy election on television as Kemp suggested.
4.2.7 Which variables to monitor?
The monitoring issue is an aspect which is currently being researched. Even though all
researchers confirmed the importance of this issue, they also confirmed that this issue is
not completely developed yet. Concerning the prevention of premature directionality of
transition paths due to the monitoring variables Schot suggested:
“Embedding of more diffuse effects like network effects, learning and the
development of new expectations. The creation of some new indicators that
are less focused on clear identifiable, measurable goals is necessary since
these concrete goals lead to strategic behaviour of the actors involved. They
will attempt to achieve the goals even when it might not make sense”
(Schot, 2006).
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Schot also warned not to overestimate the danger of lock-in:
“Temporary lock-in would be useful since at a certain time decisions have
to be made about an option to pursue and incest in. In an early stage of
transition (just like the current transition towards a sustainable energy
system) it would not be a problem to stimulate several opposing options
simultaneously. The options that eventually won’t make it do create a
network, learning effects, experience and other spillovers.
Since there is also the option of lock-out, a lock-in position shouldn’t be
overestimated. The fear of lock-in often results in lacking results since no
decisions are made” (Schot, 2006).
The issue of monitoring is closely related to the realisation of a trajectory since the
monitoring variables can steer the realisation of a path. The expectations of a trajectory
depend on experiences as formulated by Geels and Raven concerning local activities
“Outcomes give rise to learning processes that may be aggregated into generic lessons
and rules. Outcomes are also used to adjust previous expectations and enrol more actors
to expand the network” (Geels and Raven, 2006 p. 379). This principle is illustrated in
figure 4.2.

Figure 4.2 The dynamics of niche development trajectories (Geels and Raven, 2006
p.379)
This change in expectations is also the basis of a new monitoring principle that is
currently developed. The main point of this monitoring mechanism is that the
monitoring variables are adapted to the transition process. The variables are defined
every year and are based on meetings with the stakeholders. The involvement of the
stakeholders enables to focus on those variables that the stakeholder find important.
Additionally, the yearly evaluation of the variables enables the inclusion of those
variables in the monitoring process that are important at that specific stage of the
transition process. The testing of this method starts in September 2006 (Taanman,
2006).
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When relating these theoretical findings to the transition practice it does not seem
surprising that no monitoring mechanism is currently in practice. The theoretical
knowledge concerning monitoring is so recent that implementation on such a short time
span would be unrealistic to expect. However, due to the importance of monitoring for
the progress of the transition policy it is advisable to start the monitoring system as soon
as possible. Such a monitoring system can best be an adaptive system based on the
current expectations of a certain path and evaluated on a yearly basis.
4.2.8 Niche protection versus market effect
Kemp stresses the necessity for a balance between protection and selection pressure,
however, Kemp also mentions that such a balance is hard to achieve. According to
Kemp:
“Protection should be temporary and there should be clear guidelines on
when support is available (…) The option with the highest potential, and
that needs the most support, should receive the most support” (Kemp,
2006).
All researchers stress the temporary aspect. Schot elaborates on this:
“When the collective interest is large enough, protection could really last a
long time. Aviation took 50 years to become commercially feasible whereas
currently protection only lasts a few years. Sustainable development is
currently not commercially interesting for market actors, therefore, the
government should invest. The responsibility for sustainable development is
currently placed on market actors too easily. It is important to make a
realistic assessment about the possibilities for the innovation. However, this
does not protect for a failure every now and then and this should be
accepted” (Schot, 2006).
Schot continued by adding that market actors should also be involved in this process
(Schot, 2006).
Grin focused more on regime change:
“The idea of niche protection is based on the conception that this protection
results in an innovation that is mature enough to survive in the regime
without protection. However, the real goal is to change the regime.
Therefore, in addition to making the innovation stronger the regime should
be made less hostile. The protection of the niche should therefore only focus
on the characteristics of the regime that should be changed. It is an issue of
regime-niche interaction” (Grin, 2006).
Based on the information of transition researchers it appears that protection should
always be temporarily even though temporarily is a flexible concept when related to the
actual time protection is needed. For the decision to protect certain innovations
characteristics of these innovations (like its need for protection; potential of the finding;
potential of changing unwanted aspects of the current regime and collective interests)
should be taken into account. The extent and duration of the protection should be clearly
communicated to the market.
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When relating these findings to the current practice, it becomes apparent that the
protection policy is lacking consistency. For example, the Dutch government announced
to focus on more advanced biofuels (Gave, 2006 [1]). However, there is no clear policy
on how to stimulate these advanced biofuels. The EU directive on biofuels stimulates
the more conservative options. Based on this directive the Dutch policy obliges a sale of
biofuels at gas stations corresponding to 2 percent of energy content in the year 2007
(VROM, 2006 [1]). However, long-term policy concerning biofuels remains absent. The
same holds for other transition paths.
It is necessary to define a long-term policy for stimulation of (each of the) transition
paths with long-term clarity concerning the stimulation of the most innovative and
environmental options developed at that time. This does not imply that only the most
innovative finding is eligible for protection. The support system should be formed by a
range of support options, reducing the support for inventions closer to market
introduction but preventing a gap between funding and commercialisation of promising
findings.
Long-term support to achieve a sustainable energy system is justified concerning the
large collective interests that are at stake and the unfair competition formed by fossil
fuels due to the exclusion of externalities in the price; this makes the pricing of
sustainable alternatives uncompetitive. Since security of supply and global warming are
the negative characteristics of the current regime these characteristics should be
changed in a new regime. It is therefore important to take the performance of the
alternatives concerning these negative effects into account as well as for other (possible)
disadvantages.
4.2.9 Regulation versus development
Regulation is based on the existing regime and is often an obstacle for development. In
order to realise the new regime, new regulation is required. An important issue is when
and how to change regulation. For this issue the transition researchers give the
following advice:
Kemp mentions that new regulation can lead to a new lock-in:
“This also implies that the adaptation of regulation should not happen too
fast. Adapting regulation too soon will change the regulation towards the
current situation and therefore favour the solutions that are available at
that moment. This usually leads to short-term solutions. Regulations should
cover goals like CO2 reduction, energy saving or reduction of traffic deaths,
and not prescribe means” (Kemp, 2006).
Schot argues to work with exceptional positions since:
“Changing the entire regulation is a long and hard process. At the same
time there are reasons why the regulation is formulated in a certain way”
(Schot, 2006).
However, Shot also mentions:
“There is a lack of willingness to create specific experimentation areas with
specific conditions. This results in a collision with the existing regulation
and if an exception is created, this decision could be cancelled by court
ruling” (Schot, 2006).
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When comparing this input to the transition practice it seems that the approach of (tax)
exemptions could work, however, it induces practical problems (uncertainty towards the
market and chance of cancellation by court ruling). Consistency in granting exemptions
would provide market atmosphere stimulating innovation.
4.2.10 Top-down versus bottom-up steering
According to Grin the top-down approach is doomed for failure:
“Top-down steering is a misconception; the government is unable to steer
top-down. Since top-down steering will not work, there is also no danger for
lock-in. However, the attempt to implement a top-down approach could lead
to alienation and lack of legitimacy. Transition management is embraced by
the government from the understanding that a top-down approach is
impossible. This formulation of the problem as top-down vs. bottom-up
steering creates an unreal choice” (Grin, 2006)
This formulation is based on the perception that a top-down approach solely concerns
the relationship between government and market (Grin, 2006). However, top-down can
also be used in a broader concept; indicating influence from a higher position in the
hierarchy to a lower position in the hierarchy. With such a broader conception top-down
can also be interpreted as influence from the Taskforce and strategy groups, which are
elite in composition to the market.
Schot and Kemp indicate that both are necessary for a proper balance (Schot, 2006;
Kemp, 2006). When linking this information to the actual situation, both aspects are
present (top-down steering in the broad concept formulation is present in the interaction
between Taskforce and strategy-groups towards market. The bottom-up approach is
present due to market initiatives). However, the interaction is out of balance since the
operational level does not perceive actual policy steering and the market feeling in the
Taskforce and strategy groups is quite limited. More interaction between transition
policy and the market would create a better balance. This could be realised through the
involvement of market actors of the operational level in the decision-making on the
level of Taskforce and Strategy groups.
4.2.11 Personal interests versus societal interests
Based on the three dimensions of this issue explained in section 3.4.11, the transition
researchers focussed on different issues. The responses will be outlined below.
Kemp focused on the tension between personal interests and organisational interests:
“The tension is more between personal interests and organizational interest
since the actors involved in the transition process are chosen based on their
function within the organization. However, personal commitment to the
transition process is also desirable so that their support is not limited
towards options that are supported by the affiliated organization. According
to dr. R. Kemp, personal interests are strongly related to societal interest
and organizational interests and should be considered separately” (Kemp,
2006).
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Schot11 focussed on communication within the arena:
“The solution lies in a well-designed communication plan. Within the arena
there are people who structurally disagree. In order to work together, the
(sub) aspects in which the different actors agree should be dealt with.
Cooperation could be established out of strategic reasons, complete
congruence is not essential. The actors in the arena should be willing to
cooperate under these circumstances, and the actors should be selected on
this aspect” (Schot, 2006).
Grin focused on the consumer aspect:
“Environmental goods sometimes do break through into mainstream. These
occasions form the opportunities to study how to introduce environmental
goods successfully. It also illustrates that the issue is not about the inability
to reach consumers with the environmental message, however, it is an issue
of the lack of behavioural change as a response to the message” (Grin,
2006).
When taking these responses together, one can conclude that it is important to take the
possibility of tension between personal interest, societal interests and company interests
into account. This tension forms an aspect that cannot be eliminated since it is directly
associated with the involvement of individuals. However, selecting arena participants
carefully can reduce this. This selection process should include several aspects. The first
aspect is to make explicit why the person is invited into the arena. If the invitation is
based on the position a person holds in an enterprise, than this should form the basis for
the interaction in the arena. However, if a person is invited on personal account, his
personal opinion should be the basis on the interaction. As Grin mentioned; the
communication within the arena should be adapted on the position hold by the actors in
the interaction in the arena. A question like “What do you think of this?” is much too
broad (Grin, 2006). In the formulation of such a question the position of the actor
should be articulated as well e.g. “Would your company support such an initiative” or
“What are the advantages and disadvantages you personally foresee for such an
approach?”. In order to deal with structural disagreement between arena actors, it is
important to seek cooperation between actors due to strategic reasons as Schot
mentioned (Schot, 2006).
The issue to get sustainable innovations adopted by customers is an entirely different
matter. As Berkhout put forward, the adoption of sustainable inventions is often
ineffective (see section 3.4.11) However, Grin outlined that this is not always the case.
Sufficient knowledge concerning the motives of the target group is a precondition for
successful intervention; for avoiding counterproductive behaviour and unintentional
side effects (Aarts et al., 1995 p. 6-7). Aarts et al. also concluded that there is little
societal support for the governmental enforcing of more environmental behaviour.
However, there is a large degree of support for governmental stimulation to voluntarily
change consumers’ behaviour towards more environmental decision-making (Aarts et
al., 1995 p. 10). A policy approach to stimulate more environmental behaviour would
be a general commercial campaign. Such a campaign could change the environmental
attitude of people, which forms the basis for decision-making in concrete situation.
11

The contribution of Shot on this issue is actually derived from the response on the issue ‘Diversity versus
communication’. However, due to its relevance on this issue it is firstly presented in this subsection
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Therefore, a general campaign will not change people’s behaviour directly; it changes
their attitude to make them more perceptive to change their behaviour in a more specific
situation (Aarts et al., 1995 p. 11).
When applying this to the transition towards a sustainable energy system it would be
advisable to launch a general commercial campaign for the transition towards a
sustainable energy system. In addition to that it is essential that each pillar for the
energy transition identifies a campaign (or several campaigns, each based on a sub
aspect with a different target group) based on the specific target group(s).
4.2.12 Diversity versus focus
The inclusion of many actors in the arena is considered positive since this facilitates a
diversity of viewpoints represented in society; it prevents tunnel vision and stimulates
the articulation of assumptions (Kemp, 2006). However, Kemp acknowledges that there
should be a certain amount of focus since it is impossible to include an infinite number
of actors. A proper balance between diversity and focus: including short-term options
and long-term options as well as robust options and more risky ones is required (Kemp,
2006). In order to include a diversity of people Schot proposes to introduce a welldesigned communication plan and to select the participants on the willingness to
communicate, even if they disagree (Schot, 2006).
Grin contributed on this issue by the concept of congruence:
Congruence is the idea that different actors could have a different
understanding and different criteria of the same concept. Despite this
difference actors can agree that certain action is useful and support that
action. Congruence also implies that due to the different motives the actors
might have to split into subgroups up during the process. Each subgroup
then pursues the same goals in a different manner (Grin, 2006).
When applying this input on the situation of the transition policy one can conclude that
a greater extent of diversity could be achieved when involving more actor types in the
strategy groups (and to a lesser extent this advice also holds for the Taskforce energy
transition). Greater diversity also means an increase in disagreement between the
participants. The disagreement could be dealt with by the concept of congruence as
described by Grin.
4.2.13 Determination crucial timing
Timing is an important issue in order to actually achieve something. Therefore, timing
is also really important in transition management. However, the question arises how to
recognize the right timing and should everything stay on hold until the timing is right?
According to Grin the issue of timing resembles the Collingridge dilemma:
“Developments should be initiated when all consequences are known,
however, the consequences are only known completely by the time that
developments are so advanced that steering of the process is impossible”
(Grin, 2006).
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Since this is an insoluble dilemma it is a wrong principle to start with (Grin, 2006).
Even though, Schot also expects difficulties in estimating the right timing, he also
mentions that the resistance evoked by the establishment of an arena is an indication for
timing:
“When in the founding of an arena a lot of resistance is evoked it is a sign
that it is too early for the establishment of such an arena and it is best to
focus on another issue” (Schot, 2006).
Kemp adds that even though timing is important it never concerns a crucial point in
time:
“Timing should make use of windows of opportunities. These windows of
opportunities should be used and worked at” (Kemp, 2006).
Even though, the best method to assess the right timing is to wait until it passes by and
the consequences are easier to assess, timing is an issue that should be dealt with in the
present. Therefore, guidelines are necessary to assess the present situation. As Schot
mentioned the extent to which resistance is provoked when an arena is founded, is
certainly an indication whether time is right. However, also other signs should be
recognized and sometimes the right circumstances need to be created. Grin mentioned
to approach this timing issue by strategic action, based on the current situation with the
current amount of knowledge and which is will be adapted to a changing situation. A
combination of these methods will probably work best.
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5.

Conclusions and Recommendations

Transition management and transition policy are both relatively young concepts that are
not fully developed yet. Partly this is a characteristic of transition policy itself since it
facilitates the dynamic process of long-term regime change. Partly this is due to the
novelty of transition policy in general. Due to this novelty the optimal balance of the
critical choices still needs to be found.
This report contributed to the further development and improvement of transition
management as well as transition policy. The recommendations for transition
management will be directed towards transition scientists in section 5.1. Section 5.2
outlines the critical choices and the approach of each of these critical choices based on
the input of the transition researchers. Section 5.3 presents policy advice concerning
transition policy and is directed policy makers responsible for the formulation of
transition policy.

5.1

Transition management

The principles of the current scientific knowledge concerning transition management
are outlined in chapter 2 of this report. This chapter also formulated some objections
embedded in the four activity cluster framework; a framework that is often used in
transition management. Based on these objections this report formulated and used an
alternative four-cluster framework as depicted in figure 5.1

Figure 5.1

Alternative activity cluster framework
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5.2

Critical choices

Chapter 3 formulated 13 critical choices based on the puzzles and problems experienced
by transition practitioners. These critical choices formed the input for interviews with
transition researchers. Based on the information of the transition researchers an
approach for each of the critical choices was formulated as outlined in table 5.1.
Critical choices

Approach

1

Concreteness of a vision

2

Actors involved in vision
formulation
Arena dynamics versus
stable in-group security
Regime actors versus nonregime actors

To improve the vision formulation process in transition
management several visions have to be formulated
dependent on target group, including goals and the expected
realization of these goals.
The vision formulation process should be a coevolutionary
process including a careful selection of a diversity of actors.
Arena dynamics should be balanced with a careful actor
selection a healthy dynamics will most likely be realized.
Both types of actors should be included in the arena. The
inclusion of non-regime actors with a large network would
be beneficial for the arena. However, these actors are hard
to reach.
Free development lacks focus and should not be aimed for.
Goal setting was supported when the focus of the goals was
quite broad. This type of goal-setting is closely related to
vision formulation.
On this issue researchers disagree. The aim at radical
innovation is based on necessity and great potential benefit.
Whereas the aim at incremental innovation was supported
based on feasibility.
Monitoring is important, though not fully developed. Based
on the most recent findings monitoring adaptive system
based on the current expectations of a certain path and
evaluated on a yearly basis.
Protection should be based on characteristics of the
innovation like need for protection, its potential and
collective interests. Protection should be temporary,
depended on the situation this could imply a long-time.
Regulation is often an obstacle for development. However,
changing it too soon could lead to a new lock-in. Even
though consistency in providing exemptions forms a
solution this can result in legal problems.
Bottom-up steering is essential in this process. There is
disagreement to the extent to which a top-down approach is
useful.
There is always a possible tension between personal,
organizational and societal interests. Elimination is not
possible; however, careful actor selection can reduce this.
For the adoption of environmental innovations a welldesigned commercial campaign can work positively.
The inclusion of a diversity of actors is positive,
developments can be ensured based on congruence.
For estimating the right timing in the present, different
options were mentioned; strategic actions; observed
resistance to the arena; the use of windows of opportunities.

3
4

5

Goal setting versus free
development

6

Radical innovations versus
Incremental innovation

7

Which variables to monitor?

8

Niche protection versus
market effect

9

Regulation versus
development

10 Top-down versus bottom-up
steering
11 Personal interests versus
societal interests

12 Diversity versus focus
13 Determination crucial
timing

Table 5.1 Approach of the critical choices
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5.3

Policy advice

The approach of the critical choices as suggested by transition researchers (as outlined
in table 5.2) in combination with the actual situation (outlined in chapters 3 and 4),
policy advice is formulated. This policy advice concerns the following issues;
government involvement, type of support, selection of transition paths, international
positioning and monitoring.
5.3.1 Government involvement
The extent of government involvement in any topic is historically an issue of debate and
depends on the dominant policy paradigm in combination of the specific issue. When
concentrating on the issue of a sustainable energy system, several characteristics
become apparent.
First of all, sustainable energy is currently more expensive than traditional forms of
energy. This means that no adoption will take place based on pure market effect.
Therefore, virtually all realization of sustainable development can be considered the
effect of policy (Harmsen and Menkveld, 2005 p.11).
Secondly, the energy system is an issue of collective interest, which is currently based
on an unsustainable foundation. Change towards a sustainable energy system is
therefore crucial. However, when looking at the relevant actors of the energy transition,
none of the individual actors experience all of the negative consequences of the suboptimal lock-in; energy companies and individual consumers both do not experience the
full consequences of climate change. Therefore, the direct positive consequences of
fossil fuels (successively a high profit margin and cheap energy) outweigh the globally
felt negative consequences. From an individual point of view it does not make sense to
pursue a sustainable energy system.
Generally, market investment tend to have a focus on a shorter term; a majority of
market actors is committed to short-term investments in which investments should be
gained back within a period of 3 to 5 years, whereas investments for sustainable
development will have a significantly longer payback time (Taskforce, 2006 p. 32).
This unprofitable nature of sustainable development in combination with short term
thinking and the large collective interests of a sustainable energy supply make
prominent government involvement essential in order to realize sustainable
development. Sustainable inventions with high potential should be protected from
market selection until the inventions have developed to such an extent that competition
in a normal market environment is possible. When looking at historical development of
technologies, such protection could last a prolonged amount of time in order for the
invention to become profitable (Schot, 2006). From an economic perspective, such
protection could be explained by reasoning that the protection involves the protection
against an imperfect market in which the externalities associated with the use of fossil
fuels are not (fully) embedded in the price.
Based on these aspects intensive and consistent government involvement is necessary.
Both aspects are lacking at the moment. The insufficient funding of the energy
transition is also observed by the Taskforce energy transition and in a joint research of
the Energy-council and VROM-council (Taskforce, 2006 p.24; Energy-council and
VROM-council, 2004 p.27-28). Both researches also emphasize the need for a
consistent long-term policy (Taskforce, 2006 p.2; Energy-council and VROM-council,
2004 p.13). For the advice formulated in the next few sub-section these basic principles
are taken as preconditions.
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5.3.2 Type of support
In order to realize a transition towards a sustainable energy system, and especially
sustainable mobility, a facilitative and supportive government is necessary. This support
and protection could manifest itself in many forms. Currently, governmental stimulation
mainly takes the form of funding. Innovative findings that fit an officially identified
transition path can receive funding. However, a gap is expected between the point that
an innovation cannot be seen as innovative anymore and the point in time in which the
market is able to develop the innovation further (Aubert, 2006).
A solution would be to stimulate an invention until a certain market penetration is
achieved (Scholte, 2006). Based on that percentage of market penetration it is expected
that the innovation is able to maintain market share in a competitive situation.
Such an approach will be an improvement to the current stimulation system. However,
this is also a type of funding-based stimulation as already established by the
government. This approach is limited in scope since there are a great number of
measures that can stimulate sustainable mobility. For example, governmental
investments based on a public-private partnership in which the government receives a
part of future gains once the innovation has been successful (Faaij, 2006); the creation
of stable demand, therefore, stimulating investments by market actors or investment in
infrastructure.
A general guideline would be the necessity to define a long-term policy for stimulation
of (each of the) transition paths with long-term clarity concerning the stimulation of the
most innovative and environmental options developed at that time. This does not imply
that only the most innovative finding is eligible for protection. The support system
should be formed by a range of support options, reducing the support for inventions
closer to market introduction but preventing a gap between funding and
commercialisation of promising findings.
5.3.3 Vision
It is important to pay sufficient attention to the formulation of visions and the
articulation of those visions towards relevant actor group(s). In the case of the transition
towards sustainable mobility the vision was aimed at goal setting on a short time-span,
failing to contribute to the functions of visions.
In order to work effectively, several visions have to be formulated dependent on the
target group. The formulation of these visions should not only include goals but should
also involve how these goals could be realized.
5.3.4 Selection of transition paths
The selection of the transition paths, and therefore the selection for the funding of
experiments, is based on the formulation of market actors in an elite composition. The
formulated transition paths correspond to the investment patterns of large market actors
and therefore represent the interests of these actors, whereas the inclusion of more
diverse actors in the decision making process would improve the creativity and
innovativeness. In order to facilitate this process it would be advisable to include more
diverse actors in the strategy groups of the platforms like lower governments, interest
groups and knowledge institutions. In addition to that, the selection of transition paths
could also be facilitated through a large-scale stakeholder process including societal
discussions, for example through a sustainable energy election on television (Kemp,
2006).
In the assessment of the chosen paths it is essential to include the disadvantages of the
paths as well. Since security of supply and global warming are the negative
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characteristics of the current regime these characteristics should be changed in a new
regime. It is therefore important to take the performance of the alternatives concerning
these negative effects into account as well as for other (possible) disadvantages.
5.3.5 Monitoring
Monitoring is a vital aspect of transition management since monitoring indicates the
potential of a certain innovation or path. The information derived from monitoring
forms the input in the cyclic iteration within the (alternative) four-cluster framework.
Even though the importance of monitoring is recognized both in theory as in practice, it
is not yet implemented in transition policy due to recent acquirement of the theoretical
knowledge. It would be advisable to implement a monitoring system based on the recent
insights in transition policy as soon as possible. Such a monitoring system can best be
an adaptive system based on the current expectations of a certain path and evaluated on
a yearly basis.
5.3.6 International positioning
The Dutch transition policy has a national focus. However, a sustainable energy system
is an international issue; more international focus would improve the transition process
and could facilitate focus. This is also concluded by the joint report of the VROMcouncil and Energy council (VROM-council and Energy council, 2004 p.42-44). At the
same time the international community is progressing on this issue. The European
community formulated a directive, which prescribes a biofuel share of 2% in the year
2005 and 5.75% by 2010 (Gave, 2005). The Dutch government embraced this European
ambition fairly late.
However, when the international community chooses a certain direction, this also
implies that this specific direction has potential. Investment in this area therefore
becomes a fairly safe investment. When a country is lagging in that specific direction,
the government’s role would be to facilitate that path; waiting for a new radical
innovation to emerge would not be advisable. Even if the international community is
wrong and is heading towards a suboptimal lock-in, not following the international
community could result in permanent lagging since international standards will be set
on the decisions made by the international community.
Therefore it would be advisable to increase the support on biofuels. This support can
have many forms; however, it should fit some general guidelines. For example, it should
be clear, consistent and fit the national ambitions as well as the European ones.
5.3.7 Advice in a nutshell
In order to make the elaborate advice of this section more concise, this subsection
briefly summarised the given advice. The advice concerns the following five issues:
Firstly, in order for transition policy to work effectively consistent and intensive longterm government involvement is necessary. This involvement can have many forms
such as funding, tax-exemptions, public-private partnerships, demand creation and
facilitation of infrastructure.
Secondly, it is important to pay sufficient attention to the formulation of visions.
Visions should be adapted to the target group and also include methods for the
realization of the long-term goals.
Thirdly, the selection of transition paths should include a diversity of actors. Therefore
the Taskforce energy transition and the strategy groups should include more diverse
actors in addition to the current dominance of large market actors on board level. The
selection of transition paths could also be facilitated through a large-scale stakeholder
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process including societal discussions, for example through a sustainable energy
election on television.
Fourthly, monitoring is essential for the transition process since this ensures new input
for the adaptation of visions and forms the input for new experiments. Such a
monitoring system can best be an adaptive system based on the current expectations of a
certain path and evaluated on a yearly basis.
Fifthly, The Netherlands are not alone in the world; in order for transition policy to be
successful increasing international focus is required.
When this advice would be followed, the chance of a successful transition policy would
be improved.

5.4

Recommendations for further research

Transition management and transition policy are relatively young concepts and both not
fully developed. This research contributed to the theory by defining drawbacks for the
use of the four-cluster framework and through the formulation of an alternative
framework some of these drawbacks were solved. However, more research is necessary
to formulate and test an optimal framework in which none of these drawbacks are
present.
The international aspect also needs more research. Transition policy is a typical Dutch
phenomenon. Within this policy the focus is also mainly national (VROM-council and
Energy council, 2004 p.42-44). However, the issue on which the transition policy is
based (transition towards a sustainable energy system) is important to many countries.
Further research should focus on this international pillar. It is important to know
whether there might be other countries that execute a similar policy with another name
and to see how such a country is progressing. In a broader perspective, it would be
interesting to compare policies of different, comparable, countries in their policies and
progress to realise (aspects) of a sustainable energy system.
Another interesting recommendation for further research is to monitor the transition
process in the Netherlands (the Dutch Research Institute for Transitions (Drift) is
already working on this item) as well as internationally. Such a research will generate
understanding on the success of the transition policy in comparison to other forms of
policy over time. The time aspect is important since transitions cover such a long time
span that a comparison at one single time could easily be biased due to occasional
circumstances.
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Appendix A Interview summaries of practitioners
This appendix gives an overview of the interviews held for this research. It includes the
names and positions of the interviewed experts as well as some brief overview of the
interview itself. The interviews are arranged in order of interview date.

Dr. A.P.C. Faaij
Dr. A.P.C. Faaij is an associate professor and a coordinator of the research cluster on
Sustainable Energy Supply options of the Copernicus Institute for Sustainable
Development and Innovation Utrecht University and member of the Ministerial
Working Group on Transition Policy for the energy system covering Long term Vision,
Sustainability of Bio-energy and Development Strategy (2003-2004) and external
advisor of the GAVE program.
Interview results
The future of the biofuels is bright; however, the Dutch government is lacking policy to
anticipate on this. For hydrogen dr. Faaij sees little future since it is too expensive and
logistically complex; it can only be an option when derived from fossil fuels in
combination with CO2 confinement. Additionally, dr. Faaij expects electricity to
become more important.
When focusing on the transition towards sustainable mobility, dr. Faaij questions the
reserved governmental attitude prescribed by theory and executed by the government
since this reserved attitude of the government is not supported by any anecdotic prove.
Dr. Faaij prefers a bottom-up approach in combination with a consistent government
policy. As concluded by the VROM-council and the Energy council, the quick
withdrawal of the government results in a deadlock.
Experiments should be part of trajectories and contribute to the goal of large-scale
production; this is possible since there is profound understanding about the technologies
with potential. In order to realize the trajectories, the range of current initiatives should
be more coordinated.
The government support in trajectories could have the form of an investment in which
the government receives a share of the profit. The Dutch government is ignorant to such
an approach, and due to cutbacks in recent years the competences to formulate such a
contract have diminished.

Ir. ing. W.W. M. van der Laak
Ir. ing. W.W.M. van der Laak is policy executive concerning air quality at the Dutch
province of North-Brabant; agency Environmental innovation, board of ecology. In
addition to that he participates in the Energy 2050 program of the board Economy and
Mobility.
Interview results
Currently, the province of North-Brabant notices market initiatives concerning
sustainable mobility. This often manifests itself in the use of biofuels and natural gas
since these technologies are close to market introduction. Until recently, in the policy of
the province of North-Brabant biofuels were part of the biomass policy. In order to treat
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biofuels separately in a strategic policy approval of the Provincial Council, this approval
was given on April 4, 2006.
The province of North-Brabant will deliver three documents concerning biofuels this
year; checklist with subsidy details; a position paper on the relevant policy choices;
strategic action plan until 2010.
In addition to the policy the province contributes to the transition by positioning itself as
a stimulator and facilitator of projects, to couple market actors, to formulate a vision and
to develop a framework sometimes this also includes subsidizing or co finance of
projects.

Ir. J.M.J. Scholte
Ir. J.M.J. Scholte is policy executive for the Dutch province Drenthe and focuses on a
wide range of bio-energy issues. This range entails small-scale projects, in which Ir.
J.M.J. Scholte has the function of facilitator, to project leader or stimulator of strategic
policy formulation for the province Drenthe.
Interview results
The policy of Drenthe concerning sustainable mobility covers a wide range of issues.
Currently, there are little biofuel projects, however, in a new policy plan biofuels are
embedded in the topic bioenergy. When formulating policy Drenthe prefers the
approach of setting boundary conditions in which the market can choose the optimal
solution in order to live up to the defined conditions.
Even though the province Drenthe does not have an embedded vision, the province is
starting to think more strategic. However, the initiation of strategic projects remains
difficult. The province and its municipalities experience two different variables to
manage; the political climate that changes every four years on one side and
entrepreneurs that come with (unexpected) initiatives on the other side. The province
has to anticipate on both variables.
Drenthe participates in Energy Valley, the main benefit the province receives from this
membership is the branding and network effects.
The main brake on the development of biofuels in the province is the policy of the
national government. The national government leaves all responsibilities on the side of
market actors and does not provide stimulating arrangements such as providing a sales
market. There is no stimulation for the adaptation of vehicles, no infrastructure and
currently it is even questionable whether the national government will live up to made
contracts. Basically the province experiences a passive posture towards biofuels of the
national government.

Ir. M.A. Uyterlinde
Ir. M.A. Uyterlinde is coordinator of the second part of the European Cascade Mints
project which compares and develops energy models for integrated technology systems
for long term development. Ir. M. A. Uyterlinde is also sustainable mobility coordinator
within Energy Research Center of The Netherlands (ECN).
Interview results
On the long-term perspective, hydrogen is one of the few options that remain a serious
option, eventually oil and gas simply will run out. This is also displayed in the
preliminary results of the Cascade Mints project, which reports a large potential for

92

hydrogen in the period around 2050. On the short term, the perspective of biofuels is
positive due to the policy efforts such as the sales obligations.
The Dutch government supports the introduction of the second-generation biofuels. This
is recommendable since the large-scale introduction of first generation biofuels would
entail supply limitations. On the other hand, The Netherlands is lagging on the policy
framework; only recently introduced the sales obligations whereas the market was
already waiting for such action.
Ir. M.A. Uyterlinde welcomes the initiative of the sustainable mobility platform, since it
activates private actors and creates support. However, a real transition requires more
since market actors on a voluntary basis will not make the large changes, which are
necessary in the transport sector. Therefore, government involvement is essential.

Dr. R.F.J. Hoogma
Dr. R.F.J. Hoogma received his PHD title for his research on sustainable transport using
the strategic niche management approach. Currently, dr. R.F.J. Hoogma is the
Sustainable Mobility Platform secretary. This function includes the information flow
control, enables the functioning of strategy groups and workgroups.
Interview results
The sustainable mobility platform is founded in April 2005 for a period of four years.
Within this period the results are communicated to the government. A four-year period
is not enough to achieve a transition, but some crucial developments can be initiated.
The sustainable mobility platform has four transition paths defined; hybridization,
hydrogen, biofuels and intelligent transport systems. The attention areas and the
transition paths cover similar issues. The attention areas and transition paths are both
part of the vision and strategy. The website of the platform is outdated and does not
represent the actual situation properly.
When founded, the platform had defined only two transition paths the addition of the
other two paths is the result of discussions in the strategy groups and by pressure of the
formulation of the Transition Action plan. These issues accelerated the process, but the
chosen paths represent the issues in which enterprises invest money and effort. When
taken from this perspective, the paths are not surprising.
Dr. R.F.J. Hoogma identifies three discrepancies between the transition theory and the
practical situation. First, the theory describes the ideal situation in which all actors
pursue the general transition interests whereas in practice other interests (e.g. personal
or the enterprises' interests) are involved. Second, the realistic level of change is
ambiguous; there are little allies for changing the entire regime. Third, innovative ideas
often come from small companies; however, large companies often seize these ideas.

Drs. ing. P. Cnubben and drs. P.R. Luimstra
Drs. ing. P. Cnubben and drs. P.R. Luimstra are both project expeditors at Energy
Valley. Energy Valley is a public private partnership to stimulate sustainable economic
development and strengthen the European energy position of the Northern Netherlands
increasing. In the function of project expeditors drs. ing. P. Cnubben and drs. P.R.
Luimstra act in the area of network facilitators; they couple different actors and
therefore initiate, facilitate and expedite projects.
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Interview results
Energy Valley has three pillars; Conventional Energy Business; Energy transition and
knowledge and Innovation. Energy Valley is a cluster organization that attempts to
break down barriers and to establish cooperation. The exchange of tacit knowledge is an
important aspects of Energy Valley. Energy Valley is able to facilitate this exchange
since intermediary position ensures an independent position. This position enables
Energy Valley to discover difficulties relatively easily. Often difficulties between actors
are the result from interpersonal conflicts. This is an aspect that is often underestimated
and due to Energy Valleys independent position they can mediate to reach a solution.
Energy Valley operates according to the strategic transition paths formulated by
transition policy. Therefore, Energy Valley now focuses on the initiation and facilitation
of the first generation biofuels including its logistics. However, Energy Valley also
works towards the next step of innovation; the second-generation biofuels. Similarly,
after the initiation of several natural gas projects; the focus will shift towards green gas.
Drs. ing. P. Cnubben and drs. P.R. Luimstra are very positive about the Dutch transition
policy. The last two years the energy transition network has grown drastically.
However, the government investments are relatively conservative. There is little venture
capital from the government. Risk averseness is embedded in government policy.
However, venture capital is sometimes really successful and necessary for innovation.
In the past the national government has changed arrangements regularly whereas
consistency is important in order to reach a leading position.

Drs. P.J. Aubert
Drs. P.J. Aubert was in charge of the formulation of 'long-term vision of the energy
system' (LTVE) of the ministry of Economic Affairs. This initiated the management
position of EZ in the transition process and drs. P.J. Aubert was put in charge in the
exploration of for to execute such a management position.
Drs. P.J. Aubert is a member of the New Gas platform; the core group energy transition
and scenario group of the Taskforce energy transition. Drs. P.J. Aubert is a contact of
Energy Valley. In addition to that drs. P.J. Aubert develops transition policy
instruments.
Interview results
The core of the energy transition is represented by the 6 transition platforms. Each of
these platforms develops its own vision on the specific sub-aspect of the energy
transition for which it is founded. Because market actors also participate in the
platforms, the vision of the platforms is often formulated for the year 2030. This is
because a vision of 2050 is often too long for market actors.
Based on the vision, the platforms formulate transition paths. In order to facilitate the
implementation of these paths, workgroups are often founded. One of the tasks of the
transition platforms is to pick up market signals and international developments through
the networks of the participating actors. However, drs. P.J. Aubert could add that the
international focus is limited at the moment.
The current subsidy programs like the UKR12 are focused on the transition paths. Only
experiments that are contributing to one of the officially recognized transition paths can
12

The UKR is an abbreviation of the Unique Chance Regulation (Unieke Kansen Regeling) and
stimulates projects in which Dutch market actors cooperate in concrete projects towards the transition to a
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be funded. At the moment no attention is paid to the cumulating of experiments towards
the realization of the transition paths. According to drs. P.J. Aubert, this hasn’t been a
problem since the funded projects still have a unique character. However, at some point
the filed projects will become more of the same idea and the decision has to be made
that the invention is not new anymore and is therefore not eligible for funding. This
does not mean that at this point the invention is developed fully enough to be carried by
the market. There could be a gap and currently it is investigated how this can be solved.
Besides the platforms there are some other institutions involved in the energy transition.
On January 1, 2006 the Interdepartmental Program Board (IPE) is founded. IPE is
founded by the 6 departments participating in the Energy transition. IPE forms the
governmental part of the Energy Transition, consisting of a Management Team and a
Core Team. The members of IPE are government employees with a policy formulating
functions, who participate part time in IPE. The establishment of IPE facilitates shared
responsibility of all departments involved in the energy transition. The department of
Economic affairs therefore does not want to be seen as leader in the energy transition
even though it still has the responsibility in the parliament.
The Taskforce energy transition is another important institution of the energy transition.
The Taskforce was founded as a coordinating mechanism based on advice of the
VROM-council, innovation platform and the AER. The Taskforce consists of market
actors and the platform chairmen. Since the Taskforce is a coordinating mechanism
whereas coordination is a sensitive issue in the platforms, the relation between the
platforms and the Taskforce need to be developed over time.
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Appendix B Technical background of the transition paths
This appendix provides background information for the transition paths. The
information provided in this appendix is selected carefully and directly quoted from the
references sources. The sources are mentioned below the quotes.
This appendix consists of a biofuel subsection and a hydrogen subsection.
The biofuel subsection will first give a general introduction on biofuels and will then
outline the characteristics of the different types of biofuels. The hydrogen subsection
outlines some of the characteristics of hydrogen.

Biofuels
The use of biofuels in automotive engines has been known for a long time, but in
Europe the production and use of these fuels has been developing more seriously only
just the past five to ten years. This is partly due to European and national environmental
policies aiming at the reduction of CO2 emissions. Biofuels are an important technology
for reducing the emissions in transport, as they do not lead to any additional CO2
emissions released to the air, apart from the emissions due to production and transport
of the biomass and biofuels.
For fuels produced from biomass, various conversion routes are available that follow
from the different types of biomass feedstocks. These routes include direct conversion
processes such as extraction of vegetable oils followed by esterification (biodiesel),
fermentation of sugar-rich crops (ethanol), pyrolysis of wood (pyrolysis oil derived
diesel equivalent), and HydroThermalUpgrading (HTU) of wet biomass (HTU oil
derived diesel equivalent). Another possibility is to produce liquid biofuels (methanol,
DME, Fischer-Tropsch liquids) from synthesis gas, which results from gasification of
biomass. Most of these biofuels will not be commercially available on the short term.
Although insights on technological and cost developments and the expected commercial
availability of these biofuels are changing continuously, it can be stated that these
biofuels will probably not be produced and applied on a commercial scale before 2010.
Currently, only ethanol (and its derivative ETBE) produced from food crops and
biodiesel (mainly Rapeseed Methyl Ester, RME) are applied on a commercial basis on
the European market. They will remain the dominant biofuels in the coming decade, as
alternative biofuel technologies
are still in the development stage.
Thuijl van E., Roos C.J. An overview of biofuel technologies, markets and policies in
Europe Digital version http://www.ecn.nl/library/reports/2003/c03008.html
Accessed: July 24, 2006 p. 5
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Pure vegetable oil (PVO)
Pure vegetable oil is produced from vegetable oils that are derived from oil seeds by
mechanical pressing or solvent extraction. Rapeseed is by far the most used feedstock in
Europe, followed by sunflower. Outside the EU also soybean and palm derived oils are
used. Pure vegetable oil can be used as automotive fuel, but is not suitable for use in
regular diesel engines, due to unfavourable properties, such as its very high viscosity, its
poor thermal and hydrolytic stability, and its less favourable ignition qualities (low
cetane number). However, pure vegetable oil can be used in diesel engines that
are adapted specifically for the application of PVO. PVO is currently being used
on a small scale in a number of EU Member States.
Biodiesel
In order overcome the problems regarding the use of pure vegetable oils in diesel
engines described above, these oils can be converted to biodiesel13 by transesterification
with
methanol. The
end
product of this process
is a
fuel that is
similar
to fossil diesel. Fuel properties of biodiesel are much better than those of pure vegetable
oil in terms of stability, viscosity (although it is still higher than fossil diesel) and cetane
number. The volumetric energy content of biodiesel is about 10% lower than
that of diesel. An important by – product of biodiesel production is glycerine that can
be sold to the cosmetic and pharmaceutical industry. In Europe, the most commonly
used biodiesel is Rapeseed Methyl Ester (RME). However, other vegetable oils can also
be used as feedstocks, as well as used fats, such as waste cooking oils from restaurants.
Biodiesel can be blended with fossil diesel up to a proportion of 20% without the
necessity of adapting the vehicle engine for application of biodiesel. If higher
proportions of biodiesel are applied, a number of relatively minor changes are required,
such as the use of alternative materials due to the chemical aggressiveness
of biofuels towards metallic materials, rubber seals, coatings and elastomers that are
used in vehicle engines. Furthermore, there are some implications for handling and
storage of biodiesel, since it should be kept away from air and water.
Biodiesel is used is low -biofuel blends (typically 5%, in line with the European
diesel standard) with fossil diesel, for example, in France, Italy, Germany, and
Sweden. Higher proportion blends (France and Czech Republic, blends of 30% and
31% biodiesel, respectively) and pure biodiesel (Germany, Austria) also occur using
modified vehicle engines.

13

Also called FAME (Fatty Acid Methyl Ester), referring to the chemical structure of biodiesel
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Bioethanol (from sugar and starch crops)
On a world level, bioethanol is the most used biofuel. It is produced from sugar containing agricultural products such as sugar cane (Brazil), corn (United
States), wheat, sugar beet, molasse14, or sweet sorghum. The predominant technology
for converting biomass to ethanol is fermentation, which is a mature bio-chemical
technology. In this process, the biomass is decomposed using micro organisms (bacteria
or
enzymes).
Then,
yeast
converts
the sugars present
in the biomass
to alcohol. Finally, the ethanol is distilled and dehydrated to obtain a higher
concentration of alcohol to achieve the required purity to make the bioethanol suitable
for the usage of automotive fuel. Ethanol is best used in a spark ignition or Otto engine
because of its high octane tating, implying very good anti-knock
characteristics. However, when applying bioethanol as a petrol substitute, the lower
vapour pressure and volumetric energy content (ca. two-third of that of petrol) should be
taken into account. Moreover, ethanol is corrosive towards certain kinds of plastics and
metals, but this does not cause problems in low-portion blends with petrol. At present,
bioethanol is applied in several EU Member States, however mostly in the form of its
derivative ETBE (Ethyl Tertiary Butyl Ether15), for example, in Spain and France, The
reason for this is to avoid corrosiveness problems as a result of ethanol/petrol blends.
ETBE is perfectly mixable with petrol (ETBE is allowed in blends blends up to 15% in
European petrol) and improves the combustion properties of petrol. Bioethanol can be
used in blends up to 20% with fossil petrol without necessary engine modifications, but
currently only blends up to 5% in European petrol are allowed. In Sweden, a
high‐proportion bioethanol blend E85 (85% ethanol and 15% petrol) is being used in
Flexible Fuel Vehicles (FFVs) with modified engines that are able to run on either E85
or petrol, or any mixture of the two.
Bio-SNG (Digestion)
SNG (Substitute Natural Gas) is a gas consisting mainly of methane and its quality is
close to that of natural gas. It can be produced from biogas (50‐70% CH4 and 30‐50%
CO2), which is the result of anaerobic digestion of biomass or organic waste. This is a
mature technology for waste treatment and is mostly used for combined heat and power
(CHP) production. Although SNG from biogas is currently used as an automotive fuel
for city buses on a small scale in several European cities, it is expected that CHP will
remain the main application in the future due to the limited availability of biomass
feedstock.
Biohydrogen (Digestion)
Similar to the production of bio‐SNG, biohydrogen can be also produced by anaerobic
digestion. Compared to the production process of SNG from biogas, hydrogen
production requires an additional process step, i.e. steam reforming, to convert the
methane from biogas into H2 and CO. The hydrogen yield is then increased by applying
the water gas shift, which converts the remaining CO with water into H2 and CO2. After
the CO2 removal, the end product H2 remains, which can be used as an automotive fuel.
Although the production technology is available, hydrogen from biogas cannot be
14

This refers to waste streams from sugar refineries
ETBE is produced by catalytic etherification from ethanol and isobutylene. For bio-ETBE only the ethanolcomponent is derived from biomass. According to the EU biofuel directive, ETBE is considered 47% biofuel, which
is based on the volume ratio of ethanol and isobutylene in the production process.
15
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implemented in the short term, since fuel cell vehicles are not commercially available
yet and a distribution infrastructure for hydrogen cannot be realised n the short term. In
addition, analogous to SNG from biogas, it is expected that due to limited availability of
biomass feedstock for digestion, the role of biohydrogen from biogas will remain
limited.
Bioethanol (from lignocellulosic biomass)
Lignocellulosic or woody biomass is considered a future alternative for the agricultural
products that are currently used as feedstock for biothanol production, because it is
more abundant and less expensive than food crops, especially when waste streams are
used. Furthermore, the use of lignocellulosic biomass is more attractive in terms of
energy balances and emissions. Lignocellulosic consists of three main components, i.e.
carbohydrate polymers called cellulose and hemicellulose that can be converted to
sugars, and a non‐fermentable fraction called lignin that can be utilised for the
production of electricity and/or heat. Although the decomposition of the material into
fermentable sugars is more complicated, the fermentation, distillation and dehydration
process steps are basically identical for bioethanol from either agricultural crops or
lignocellulosic biomass. Various process configurations are possible for the production
of cellulosic ethanol, however, the most common method combines cellulose hydrolysis
and fermentation of five‐ and six‐ringed sugars in the same reactor (Simultaneous
saccharification and co‐fermentation, SSCF). In a more advanced process called
Consolidated Bio‐Processing (CBP), which will take long development, enzyme
production, hydrolysis and fermentation all take place in the same vessel.
One of the main challenges for the production of ethanol from woody biomass is the
development of an efficient pre -treatment process in order to break up the fibre
structure of the biomass. There are several methods being developed: mechanical,
thermal, chemical and biological processes and combinations thereof. However, none of
them has proven to be suitable so far, due to their high costs, low yields, produced waste
or undesired by- products. Another important research project concerns the high-costs
and low productivity of the enzyme cellulose, which is needed to convert cellulose to
glucose in enzymatic hydrolysis.
An alternative, acid hydrolysis is available but for the hydrolysis of cellulosic materials
it is capital intensive and has a negative effect on sugar yield. Although the performance
of enzyme cellulose has improved rapidly over the past years, further improvement is
still needed. Finally, a suitable organism for the fermentation of five‐ringed sugars,
which are present in hemicellulose, needs to be found or developed. Recently a
breakthrough has been achieved by genetic modification of industrial yeast, but its
robustness needs to be improved for industrial process conditions. At present, most
research on cellulosic ethanol takes place in the US. There is one pilot production
facility, which is located in Sweden.
Another technology for producing bioethanol from woody materials is the gasification
of biomass, followed by fermentation to ethanol using anaerobic bacteria. This
eliminates the need for hydrolysis to break up the cellulose and hemicellulose fractions
of the biomass. Furthermore, in this process also the lignin fraction can be converted
into ethanol. The development of this process is still at lab scale. Another process still
under development is the gasification of biomass combined with catalytical processes to
produce bioethanol, which especially gains more attention in the United States. For
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gasification to produce bioethanol the gasification process and the development of
catalysts especially need more research.
HTU diesel
HydroThermalUpgrading (HTU) is a biofuel conversion technology that is especially
suitable for wet biomass feedstocks, such as beet pulp, sludge or bagasse. At a
temperature of 300- 350 °C and high pressure, the biomass is converted to a heavy
organic liquid vcontaining a mixture of hydrocarbons, which is called ‘biocrude’. After
processing, using a well-known refinery technology called catalytical hydro-deoxygenation (HDO), a liquid biofuel can be produced that is similar to fossil diesel. It
can be blended with fossil diesel in any proportion without the necessity of engine or
infrastructure modifications.
Presently, HTU technology is only researched in the Netherlands, where the only HTU
pilot plant is located as well. Research activities focus on the complex chemical
properties of the reactions of the HTU process, the feeding pump to achieve the required
pressure, and testing of several feedstock types. It will probably take a few more years
before the process has been tested and developed sufficiently equivalent can be
produced.
Fischer‐Tropsch diesel
The Fischer‐Tropsch process is one of the advanced biofuel conversion technologies
that comprise gasification of biomass feedstocks, cleaning and conditioning of the
produced synthesis gas, and subsequent synthesis to liquid (or gaseous) biofuels. The
Fischer‐Tropsch process has been known since the 1920s in Germany, but in the past it
was mainly used for the production of liquid fuels from coal or natural gas. However,
the process using biomass as feedstock is still under development. Any type of biomass
can be used as a feedstock, including woody and grassy materials and agricultural and
forestry residues. The biomass is gasified to produce synthesis gas, which is a mixture
of carbon monoxide (CO) and hydrogen (H2). Prior to synthesis, this gas can be
conditioned using the water gas shift to achieve the required H2/CO ratio for the
synthesis. The liquids produced from the syngas, which comprise various hydrocarbon
fractions, are very clean (sulphur free) straight‐chain hydrocarbons, and can be
converted further to automotive fuels. Fischer‐Tropsch diesel can be produced directly,
but a higher yield is achieved if first Fischer‐Tropsch wax is produced, followed by
hydrocracking. Fischer‐Tropsch diesel is similar to fossil diesel with regard to a.o. its
energy content, density and viscosity and it can be blended with fossil diesel in any
proportion without the need for engine or infrastructure modifications. Regarding some
fuel characteristics, Fischer‐Tropsch diesel is even more favourable, i.e. a higher cetane
number (better auto‐ignition qualities) and lower aromatic content, which results in
lower NOx and particulate emissions.
For the production of Fischer‐Tropsch diesel the main technological challenges are in
the production of the synthesis gas (entrained flow gasifier). These barriers also apply to
other gasification‐derived biofuels, i.e. bio‐methanol, bio‐DME and biohydrogen. The
synthesis gas is produced by a high‐temperature gasification, which is already used for
coal gasification. Biomass has different properties than coal and, therefore, several
process changes are necessary. First, the biomass pre‐treatment and feeding need a
different process, because milling biomass to small particles is too energy‐intensive.
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Moreover, small biomass particles can also aggregate and plug feeding lines.
Pre‐treatment processes like torrefaction or pyrolysis (which produces a liquid oil)
could be developed to overcome these problems. Second, due to the higher reactivity of
biomass (compared to coal) the gasification temperature might be decreased, resulting
in higher efficiencies, but this will require different gasification and burner design.
Third, the ash composition in biomass is different from that in coal, which results in
different ash and slag behaviour, which is an important factor in the gasifier and still
needs to be studied thoroughly. This ash and slag behaviour is also important for the
cooling of the syngas, for which innovative development is desired. Other research
topics are the cleaning and conditioning synthesis gas, development of several types of
catalysts, and the utilisation of by‐products such as electricity, heat and steam. In
Germany, a pilot production facility for Fischer‐Tropsch liquids from biomass is
currently in operation.
Biomethanol
Like Fischer-Tropsch liquids, biomethanol can also be produced from synthesis gas,
derived from biomass feedstocks. However, methanol synthesis preferably takes place
in a liquid phase, which results in a higher methanol yield, and methanol production
requires a slightly different H2/CO ratio in the synthesis gas as compared to FischerTropsch synthesis. Biomethanol is most suitable for application as a petrol substitute in
spark ignition (or Otto) engines due to its high octane rating. Just like in the case of
bioethanol, the lower vapour pressure, the lower volumetric energy density (about half
of that of petrol) and the incompatibility with engine materials of biomethanol should be
taken into account when applying it as an automotive fuel. Biomethanol can be blended
up to 10‐20% with petrol without the need for engine or infrastructure modifications.
However, additional safety measures need to be taken for handling of methanol since
pure methanol burns with an invisible flame, unlike ethanol. Moreover, because
methanol is poisonous, contact with skin and eyes should be avoided. Besides use in
internal combustion engines, methanol can be used in fuel cells, directly in the Direct
Methanol Fuel Cell (DMFC) and indirectly after conversion into hydrogen. The main
challenges for further development of biomethanol are similar to those of the
Fischer‐Tropsch process, which have been discussed earlier in this section.
Bio-DME
The production of bio-DME (dimethylether) is very similar to that of biomethanol.
Bio‐DME can be produced directly from synthesis gas, which is still under
development. However, in the chemical industry, DME is produced from pure methanol
by means of a process called catalytic dehydration, which chemically separates the
water from the methanol. This methanol can be produced from coal, natural gas, or
biomass. Often the production of methanol and DME is combined in one process.
Research on the application of DME as an automotive fuel has only started recently. In
the past, DME derived from fossil fuels, was mainly used as a substitute propellant for
chlorofluorocarbons (CFCs) in spray cans. Bio‐DME is a suitable diesel engine fuel
due to its low‐self‐ignition temperature and high cetane number. However, DME
cannot be blended with fossil diesel and its volumetric energy content is much lower,
approximately half that of diesel. Retrofitting diesel engines for the use of DME is
relatively simple. Although DME does not corrode metals, unlike bioethanol and
biomethanol, it may affect certain kinds of plastics, elastomers and rubbers after some
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time. DME is gaseous at ambient temperature, but it is a liquid if the pressure is above 5
bar or the temperature is below ‐25 °C. It is likely to be used as a liquid at 5‐10 bar.
Transport, storage and distribution of DME is similar to that LPG. The main challenges
for further development of bio‐DME are similar to Fischer-Tropsch liquids and
bioethanol, which have been discussed earlier in this section
Bio-SNG (gasification)
Besides the production of bio-SNG from biogas, which was discussed earlier, bio-SNG
can be produced by a gasification process, which aims at producing a large amount of
methane. This technology is able to use a broad range of biomass feedstocks, in contrast
to the digestion for the production of biogas. Since SNG is gaseous at ambient
conditions, it has compressed (CNG) or liquefied (LNG) in order to use it as an
automotive fuel. In both cases, a larger storage and fuel tanks are needed, because of the
lower volumetric energy content of the fuel. The octane number is very high, but the
cetane number is very low, which means that SNG has to be used in spark ignition
engines, which have to be adapted for the use of SNG.
Since for the production of SNG a low-temperature gasification process can be used, the
earlier mentioned technological barriers for gasification processes for production of
Fischer-Tropsch liqiuids, bioethanol, bio-DME or biohydrogen, are non-existent or
easier to overcome. However, in this case the gas cleaning, especially tar removal, and
catalyst development are the most important technological issues. Many solutions for
the tar problem have been proposed in the past, but only two of them, tar scrubbing and
tar cracking seem viable, but they need further improvement. Another technology to
produce SNG is supercritical gasification of biomass, which is currently available on a
lab scale. I this highly efficient process, the oxygen in water is transferred to the
biomass, which disintegrates forming a mixture of carbon dioxide, carbon monoxide
and methane (SNG). Molecular hydrogen is produced from the hydrogen atoms present
in the water and the biomass. This process is expected to be especially suitable for wet
(polluted) biomass.
Biohydrogen (gasification)
Besides the production of biohydrogen from biogas, it van also be produced through
gasification of biomass, similar to the production of bio-SNG, which was discussed
above. A gasification method has to be used that produces a gas with higher hydrogen
content. Otherwise, additional steam reforming is needed to convert methane into
hydrogen. Water gas shift us used to increase the hydrogen yield. Then the remaining
CO2 is removed by pressure swing adsorption or ceramic membrane separation, which
leaves bio-hydrogen, which is to be used as automotive fuel. In order to use it in this
way, it has to be compressed or liquefied, or stored in metal hybrids. Hydrogen can be
used in either internal combustion engines or fuel cells. Since fuel cell vehicles are not
commercially available yet and a distribution infrastructure for hydrogen cannot be
realized in the short term, bio-hydrogen is considered a longer-term option for the
transport sector.
The main challenges for further development of biohydrogen are similar to those of
other gasification-derived biofuels (except SNG), which have been discussed earlier in
this section. Supercritical gasification, which was discussed earlier in this section as an
option for the production of SNG, is also a useful technology for production of
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biohydrogen. However, in that case, steam reforming is necessary to convert the formed
methane into hydrogen, which makes the process more expensive. Another option to
produce hydrogen from wet biomass, which is also still at lab scale, is a technology
called dark and photo fermentation. Hydrogen can be produced directly by anaerobic
digestion (bioga), which was discussed earlier. Dark fermentation is a similar process,
however, it is manipulated in such a way that the desired end-product - hydrogen- is
produced without the forming of methane, whereas hydrogen is normally an
intermediate product in anaerobic digestion. During dark fermentation, besides
hydrogen, organic acids are produced, which can be converted to hydrogen by a process
called fermentation.
Wakker A., Egging R., Thuijl van E., et al., Biofuel and bioenergy implementation
scenarios; final report VIEWLS WP5, modelling studies Digital version:
http://www.ecn.nl/docs/library/report/2005/rx05141.pdf Accessed: July 24, 2006
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Hydrogen
What will power the hydrogen economy?
Lipmans T.E.
Hydrogen can be produced in a variety of different ways, from a large number of
potential feedstocks. Unlike the crude oil used to produce gasoline, the myriad potential
sources of hydrogen are generally well distributed around the U.S. and the world.
Certain regions have greater or lesser availability and suitability for specific hydrogen
feedstocks and production methods, but virtually all regions have at least a few and
many have several possibilities for hydrogen production.
The feedstock diversity for hydrogen is a critical characteristic in that it suggests the
potential for much greater reliance on local resources for energy production around the
world, particularly with regard to petroleum use in the transportation sector (if practical
hydrogen vehicles can be realized). The diversity also raises another critical issue in that
it suggests that in places such as the U.S., where multiple hydrogen production options
are possible, strategic decisions about hydrogen production can be made based on multicriteria analysis of the costs and benefits of various options.
Based on this present and future hydrogen production and distribution assessment, the
following recommendations are made with regard to potential future directions for
hydrogen energy research and development.
Hydrogen Production:
Hydrogen from Coal – This pathway is potentially economically attractive, especially
without inclusion of externalities, but entails inherently large greenhouse gas, air
pollutant, and mining impacts. Carbon sequestration is a potentially promising longterm option to mitigate GHG impacts, but at present has large uncertainties with regard
to cost and ultimate effectiveness.
Hydrogen from Natural Gas – This pathway is a front-runner as a transition fuel in
many areas, but faces distribution and supply concerns, as well as cost issues with
natural gas in the U.S. presently at ~2x historical cost levels. Natural gas is probably
best thought of as a transition fuel to cleaner and more renewable hydrogen production
options, and should be utilized near-term due to the extensive natural gas infrastructure - but in the context of a longer-term hydrogen production strategy and cognizant of
technological “lock-in” concerns. Distributed production of hydrogen from natural gas
appears to be among the most attractive near-term options, as it obviates the need for
transportation of hydrogen, but also precludes the possibility of carbon capture and
sequestration.
Hydrogen from Nuclear Energy– This pathway faces critical and perhaps even
overwhelming (in the U.S.) public acceptance, safety, and access to capital issues. Costs
could be competitive at production level but, like other centralized production options,
hydrogen production at large-scale nuclear plants implies high distribution costs.
Hydrogen from Renewable Energy Sources – This is the only fully sustainable “endgame.” Renewable energy-based hydrogen offers multiple benefits including fuel
diversity and security, and clean and low-GHG hydrogen production. Strategies that
emphasize renewable feedstocks and distributed production (to avoid distribution costs
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and energy penalties), and that are developed in the context of a regional resource base,
may be critical to maximizing the potential benefits of transitioning to hydrogen.
Electrolyzer and solar PV costs remain key issues for the electrolysis-based options, but
hydrogen from biomass using a wide range of potential renewable feedstocks offers
another attractive set of options.
Infrastructure Development:
Distributed vs. Centralized Production – In the early years of the hydrogen transition, a
mix of distributed production with small-scale reformers and electrolyzers, coupled with
some “mobile vehicle refueler” and liquid hydrogen delivery by truck, appears to be the
best strategy. Once hydrogen demand has reached the scale and level of concentration to
begin to justify pipeline delivery, then the development of larger-scale plants can be
pursued, potentially with carbon sequestration.
Integration of Hydrogen Infrastructure and Distributed Power Systems – The potential
for expanded use of hydrogen is relevant to both the transportation and stationary power
sectors, and as a result interesting synergies are possible. These include co-production
of electricity and hydrogen for vehicles with “hydrogen energy stations,” using
distributed power generation to provide electricity for hydrogen production through
electrolysis, and even using hydrogen-powered vehicles for backup power, peak power,
and/or grid ancillary services such as spinning and non-spinning reserves.
Distribution Systems and Onboard Vehicle Storage – As highlighted by the recent
National Research Council (2004) study, further progress with regard to onboard
hydrogen storage is required in order for hydrogen-powered vehicles to become more
practical. While hydrogen storage as a compressed gas is the dominant onboard storage
system at present, this type of system suffers from bulkiness, significant electricity
requirements for hydrogen compression, and potential safety concerns due to the high
storage pressures. Other onboard storage systems such as those based on metal and
alkaline hydrides, cryogenic liquid hydrogen, and carbon nanotubes are under
development.

Policy / Institutional Roles and Priorities:
Incentives for “Clean” Hydrogen Production – Given the many possible ways of making
hydrogen, and the widely varying environmental and social impacts that these pathways
imply, federal, state, and local governments should consider incentivizing the
production of hydrogen in ways that minimize social costs.
These incentives could be in the form of reduced or eliminated taxes on hydrogen
produced from renewables and other clean and “climate-friendly” sources, and tax
breaks on investments in hydrogen production capital equipment.
Role of Government Agencies and the Private Sector – In addition to potentially
providing incentives for the development of clean hydrogen production systems and
distribution infrastructure, the public sector can play several other important roles.
These include public education and outreach on hydrogen safety issues, development
and implementation of codes and standards for hydrogen infrastructure, support for
hydrogen systems research and development, incorporating hydrogen vehicles into
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government fleets where practical, and potentially using other government assets to
assist in hydrogen systems development (e.g. allowing roadside “rights-of-way” to be
used for hydrogen stations and pipelines).
In conclusion, hydrogen is a highly promising energy carrier and fuel for vehicles and
stationary power generation, but the potential expanded use of hydrogen involves a host
of issues and challenges. Primary among these is the fundamental issue of how the
hydrogen is itself produced and distributed. One of hydrogen’s chief advantages – the
ability to be made in various ways and with a diverse array of feedstocks – also
complicates decision-making with regard to planning for the development of hydrogen
production and distribution infrastructure.
Lipman T.E., What will power the hydrogen economy? Present and future sources of
hydrogen energy University of California Institute of transport studies July 2004
Digital version: http://rael.berkeley.edu/NRDC.pdf Accessed: July 25, 2006 p.
x-xiii
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Appendix C Interview summaries of transition researchers
This appendix outlines the reports based on the interviews with three transition
researchers in which the critical choices, derived from the transition practice, were
presented for scientific input.

Prof. dr. J. Grin
Prof. dr. J. Grin is a professor political science at the Universiteit van Amsterdam
(UvA) with specialization system integration.
Prof. dr. J. Grin considers himself to be a constructivist. Therefore, he considers an
achievable solution to be the main aspect for overcoming issues; the problem definition
is more important than goals (if the problem definition is flawed, the goals will be set
for the wrong problem).
Interview results
The process of what Elmore (1985) has called forward mapping (the problem definition
and formulating a solution) in combination with backward mapping (testing whether the
solution is achievable) ensures the possibility of achieving the realization. See Grin &
van de Graaf, ‘Implementation as communicative action, Policy Sciences, 1996, p. 291319.
Since the 1970s governance literature (Derthick, 1972; Pressman & Wildavsky, 1973)
warns not to make a plan without thinking through its implementation. Not thinking
about the feasibility, results in pretence security in which practitioners make execution
decisions adjusted to the real situation and different than theoretically envisioned. This
misconception lies embedded in the separation between strategic, tactic and operational
level. This distinction is artificial and should not be reified in policy making structure.
According to prof. dr. J. Grin there is a tension between feasibility and innovativeness.
However, the detachment of these concepts is impossible. The prospects of inventions
should appear from its history and a vision should be formulated because there is a path
that could lead to the realization of the vision.
According to prof. dr. J. Grin transition paths should be selected based on proven
perspective. Only when historical evidence suggests that a certain path is fertile effort
should focus on that path. From innovation sciences it is generally known that
technologies could fail even when everyone believes in it. Historical results form a
reliable estimate for the prospects of technology.
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Evaluation critical choices
Each of the critical choices presented in chapter 3 was discussed during this interview.
This section presents the information that prof. dr. J. Grin has added.
Goal-setting vs. free development
Goal-setting lies within the human nature as a means for solving problems. This
viewpoint implies that goals should be evolve over time and if a goal seems
unachievable different goal can be sought to solve the same problem. However, sticking
to specific goals will reduce the creativity which is essential for innovation.
Free development has other problems, it misses a problem definition. Additionally,
when free development would lead to sustainability, sustainability would already be
achieved. The best solution is to work with a meta-problem description in combination
with the allocation of goals and resources.
Vision formulated by actors vs. vision formulated to enthuse actors
This is indeed a chicken-egg problem. It is exactly the same problem as in the
Interactive Technology Assessment at the Rathenau Institute, this involved the selection
of the participants and the problem definition. The issue is that the actors should be
picked dependent of the content and the content is dependent on the actors. Since this is
not possible, the solution is coevolution. One should alternate between these two
approaches keeping the boundaries of this process in mind.
In order to initiate this process, a start is necessary which should be picked dependent of
the situation.
Niche protection vs. market effects
The idea of niche protection is based on the conception that this protection results in an
innovation that is mature enough to survive in the regime without protection. However,
the real goal is to change the regime. Therefore, in addition to making the innovation
stronger the regime should be made less hostile. The protection of the niche should
therefore only focus on the characteristics of the regime that should be changed. It is an
issue of regime-niche interaction. This is emphasized in more recent SNM literature,
such as Raven (2005).
Top-down vs. bottom-up steering
Top-down steering is a misconception; the government is unable to steer top-down.
Since top-down steering will not work, there is also no danger for lock-in. However, the
attempt to implement a top-down approach could lead to alienation and lack of
legitimacy. Transition management is embraced by the government from the
understanding that a top-down approach is impossible. This formulation of the problem
as top-down vs. bottom-up steering creates an unreal choice.
The relevant issue is about structures, structures are created around habitual patterns.
Since these habitual patterns are hard to change, this could lead to lock-in. And because
the market is just a structure, the market could lead to lock-in.
The real proposition, of the elite composition of the Taskforce energy transition, is the
interaction between local wisdom and elite initiatives. This is a different issue than topdown steering with different characteristics; however, this could lead to lock-in as well
as to alienation and lack of legitimacy.
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Prominent actors vs. communication
People in really leading positions will not be innovative towards the people they
represent. Even when they have innovative ideas behind closed doors, their leading
position requires acting in the best interest of the people they represent. There will not
be an intention to convince these people since this could mean they would lose respect
and prestige. The only way in which leading representatives will convince their backing
is when they are helped with it; they do not see the possibilities themselves, otherwise
they would have already taken action to convince their backing.
Radical vs. incremental innovation
This issue is connected to the feasibility of a path. It will not work to invent a large and
compelling path without thinking about its implementation. It is simply not possible to
invent a feasible plan with the doors closed. However, this is not an issue about
incremental versus radical innovation.
Personal benefits vs. group benefits
It is important to keep in mind that even though environmental goods rarely break
through into the mainstream as Berkhout emphasized (Berkhout, 2006), environmental
goods sometimes do break through into mainstream. These occasions form the
opportunities to study how to introduce environmental goods successfully. It also
illustrates that the issue is not about the inability to reach consumers with the
environmental message, however, it is an issue of the lack of behavioural change as a
response to the message.
On a personal level, the social dilemma the occurrence of the dilemma is context
dependent; a certain social dilemma is not experienced by all consumers. Some
consumers experience dilemma X as a dilemma whereas others only experience Y as a
dilemma (similarly consumers can also experience them both or none). Whether a
consumer experiences a situation as a social dilemma depends on their personal
circumstances which can change during their lifetime. (This issue is covered in Aarts,
Pelikaan and Veen van der; Sociale dilemma's in het milieubeleid). Therefore, the issue
is more complicated and should be approached in a similar manner.
Diversity vs. communication
Prof. dr. Grin contributed to this issue in the scientific literature by introducing the
concept of congruence. Congruence is the idea that different actors could have a
different understanding and different criteria of the same concept. Despite this
difference actors can agree that certain action is useful and support that action.
Congruence also implies that due to the different motives the actors might have to split
into subgroups up during the process. Each subgroup then pursues the same goals in a
different manner.
Diversity may be accommodated by acknowledging that several forms of congruency
may be possible in a specific context. See Grin (2006), in Voss et al., Reflexive
Governance.
Example: Sustainable development can be seen as a form of reflexive modernisation, which focuses on
risks and side-effects concerning ecological, animal welfare and human health aspects. Compared to the
intensive agriculture that resulted from 20th century modernization processes, practices in which such
forms of sustainable agriculture are being designed are much less exclusively oriented to productivity
increase. Each of the criteria considered central in these practices (concerning emissions, animal welfare,
and so on) may be fulfilled in a variety of ways. For instance, emissions may be prevented by traditional
organic farming methods, but also by employing advanced technology to close substance cycles by using
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the remains of one production process as inputs for another one. Similarly, animal welfare may be
promoted by traditional, small-scale organic farming, but also by designing cow housing systems in a way
that allows a farmer to follow rather than control the animals’ natural behaviour. If each of the criteria can
be fulfilled in various ways, optimising

Individual interest vs. group interest
For this issue it is essential to keep in mind why, and in which position, someone was
asked to participate. If this is on personal account, this should be the way that person is
addressed. Methodologically speaking, a question like 'What do you think of this?' is
much too broad and should be avoided.
Crucial timing is always known afterwards
This resembles the Collingridge dilemma; developments should be initiated when all
consequences are known, however, the consequences are only known completely by the
time that developments are so advanced that steering of the process is impossible. This
is an insoluble dilemma and therefore a wrong principle to start with.
Therefore, the approach should be different. The process should involve strategic
actions, constantly adapting to the changing situation and taking the side effects into
consideration.
References suggested by prof. dr. J. Grin
Collingridge D. The Social control of technology Frances Pinter publishers) limited
London 1980
Derthick M. New towns in town: why a Federal Program Failed The Urban Institute
Washington DC 1982
Grin J. Reflective modernization as a governance issue, or: designing and shaping restructuring in Voβ J.P., Bauknecht D., Kemp R., Reflective Governance for
sustainable development 2006
Elmore R.F. Forward an Backward mapping: Reversible logic in the analysis of public
policy in Hanf K., Toonen A.J. Policy implementation in Federal and unitary
systems Martinus Nijhoff Dordrecht 1985
Pressman J.L.; Wildavasky A. Implementation: how great expectations in Washington
are dashed in Oakland, or why it is amazing that federal programs work at all this
being a saga of the Economic Department of Administration as told by two
sympathetic observers who seek to build morals on a foundation of ruined hope
University California press 1973
Raven R.P.J.M. strategic niche Management for biomass: a comparative study on the
experimental introduction of bi energy technologies in The Netherlands and
Denmark Technische Universiteit Eindhoven, 2005
Other references
Berkhout Innovation and the quality of life: Bridging the gap between hope and
experience Oratie Vrije Universiteit Amsterdam March 2, 2006 p. 7
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Prof. dr. J.W. Schot
Prof. dr. J.W. Schot is professor History of Technology at the Technische Universiteit
Eindhoven and Professor Social History of Technology at the University of Twente.
Additionally, prof. dr. J.W. Schot is a member of the board of directors of the
foundation Knowledge network system innovation (stichting kennisnetwerk
systeeminnovatie)
Interview results
During the interview prof. dr. J.W. Schot outlined the difference between the approach
of the Technische Universiteit Eindhoven and the approach of Rotmans. The transition
processes of Rotmans could cover all sorts of transition processes whereas the approach
of the Technische Universiteit Eindhoven covers Technological innovation processes.
The government involvement in sustainable development should be prominent since the
government represents collective interests. Sustainable development is a collective
interest, which could not be dealt with by market actors. The government involvement
could be shaped by delegation for example by Public-Private Partnerships. In such a
construction the government still has an initiator role and a direction role. The
government then creates the possibility for sustainable development.
The sustainable mobility policy can not be considered as an arena, it is a redefinition of
the policy already in progress.
Evaluation critical choices
Each of the critical choices presented in chapter 3 was discussed during this interview.
This section presents the information that prof. dr. J.W. Schot has added.
Concrete vision versus general vision
The best solution is to have one broad vision and at the same time to have several more
specific visions for the foundation of the arena. A broad vision is often multiinterpretable, this makes that a vision appeals to a variety of people. A specific vision
appeals to a smaller group of people. However, such a vision also concerns a smaller
group of people. A vision should be socially located which means that it should be clear
for which actors a certain vision is formulated. The whole scale of visions together
could metaphorically be seen as an accordion; a broad vision can be unfolded into more
specific ones.
On the hand, prof. dr. J.W. Schot is more in favour of strategic niche management
(SNM). SNM is related to transition management, however, the importance of
experiments is much greater in SMN. Rotmans starts the transition process with vision
development and positions experiments on a more operational level whereas SNM
positions visions as a part of an experiment. In order to realize funding for an
experiment, some expectations about the result of the experiments should be formulated
to mobilize actors and to create trust. The formulation of a vision is not only window
dressing; the mobilizing effect of a vision also steers the developments since the goal of
the experiments is to reality closer to the vision.
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Actors involved in vision formulation
This issue is less complicated in practice and therefore, prof. dr. J.W. Schot does not
consider this a real problem. The process is often initiated by one actor that wants to
achieve something. Based on the ideas of this actor, other actors get involved and
together they formulate a vision. The ideas of the first actor are important to get the
other actors involved, however, at the same time the idea that these newly involved
actors can influence the vision formulation in the arena is also an important aspect for
their involvement. At the same time, also other aspects such as personal interests can
also be important for their decision to join the arena.
Dynamics of the arena versus in-group security
The selection of arena actors is important. Too many dynamics should be avoided. A
limited amount of dynamics is realized through a natural process. If there is a lot of
friction in the arena the relevant actor will most likely leave the arena.
Within the arena one should work with radically innovative actors with a broad
perspective, independent of a single solution. In order to establish a link between these
radically innovative actors and the regime, some regime actors could take place in the
arena. However, it should be avoided that these regime actors achieve a too dominant
position.
When focusing on the interests of the actors it is important to realize that people seldom
have a single interest, however, people are able to deal with the several interests they
experience.
Prominent actors versus competent actors
It is not the case that people with a large network are automatically less innovative. The
real distinction concerns regime actors versus non-regime actors. Interesting actors
would be non-regime actors with a large network. An interesting issue is how to reach
actors that are not immediately obvious since they are not part of the regime. Again, the
key is the actor selection; it is important not to base the decision for participation to the
extent that actors press themselves forward.
Goal setting versus free development
This is an important problem. The issue is related to the monitoring instruments. Within
the KSI network new types of monitoring instruments are developed based on the
embedding of more diffuse effects like network effects, learning and the development of
new expectations. The creation of some new indicators that are less focused on clear
identifiable, measurable goals is necessary since these concrete goals lead to strategic
behavior of the actors involved. They will attempt to achieve the goals even when it
might not make sense.
However, pure free development lacks focus. It is important to develop an
understanding about the goals you want to achieve; this could also be a diffuse goal that
is concretely formulated (e.g. the formulation of several development paths).
Aim of radial innovation versus incremental innovation
The focus on radical innovation as well as the focus on incremental innovation is
possible. A lot of innovative solutions could have either an incremental effect or a
radical effect. This effect is not fully embedded in the solution itself. However, it is
possible to assess ex ante whether an innovation is more likely to develop radical or
incremental.
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Rotmans has the approach that a transition arena should be well ahead of the regime.
However, the problem is then how to get the others towards that position. On the other
hand when it starts incremental, it would be less difficult to connect to current practices,
but it is difficult to achieve a sufficiently radical outcome with this approach. A too
incremental approach results in a limited outcome. Therefore, the chosen solution
should have a sufficiently radical potential.
Which variables to monitor?
The fear of lock-in is sometimes according to prof. dr. J.W. Schot overestimated.
Temporary lock-in would be useful since at a certain time decisions have to be made
about an option to pursue and incest in. In an early stage of transition (just like the
current transition towards a sustainable energy system) it would not be a problem to
stimulate several opposing options simultaneously. The options that eventually won’t
make it do create a network, learning effects, experience and other spillovers.
Since there is also the option of lock-out, a lock-in position shouldn’t be overestimated.
The fear of lock-in often results in lacking results since no decisions are made.
Niche protection versus market effects
When the collective interest is large enough, protection could really last a long time.
Aviation took 50 years to become commercially feasible whereas currently protection
only lasts a few years. Sustainable development is currently not commercially
interesting for market actors, therefore, the government should invest. The
responsibility for sustainable development is currently placed on market actors too
easily. It is important to make a realistic assessment about the possibilities for the
innovation. However, this does not protect for a failure every now and then and this
should be accepted. At the same time, market actors should be involved in this process;
overprotection is also not good. All actors should invest in an option.
It is important to realize that experiments bring about experiment-effects; the actors
within an experiment are subject to special attention and are situated in an exceptional
position and these circumstances result in a better outcome that in a normal situation.
The experiment design should deal with this aspect by making the experiments more
difficult or by omitting some of the protection.
Regulation versus development
Regulation can, and often is, an obstacle for development. The best solution is to work
with exceptional positions. Changing the entire regulation is a long and hard process. At
the same time there are reasons why the regulation is formulated in a certain way. There
is a lack of willingness to create specific experimentation areas with specific conditions.
This results in a collision with the existing regulation and if an exception is created, this
decision could be cancelled by court ruling.
Top-down versus bottom-up steering
When there are a lot of initiatives, on all levels, this would be a positive thing.
Therefore there is not necessarily a contrast between these aspects. However, radical
innovations are far from the commercialization phase and are therefore unattractive to
commercial enterprises. A commercial enterprise should get revenue from the market,
however, when there is no market there will be no interest.
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Diversity versus communication
The solution lies in a well-designed communication plan. Within the arena there are
people who structurally disagree. In order to work together, the (sub) aspects in which
the different actors agree should be dealt with. Cooperation could be established out of
strategic reasons, complete congruence is not essential. The actors in the arena should
be willing to cooperate under these circumstances, and the actors should be selected on
this aspect.
Crucial timing
Prof. dr. J.W. Schot expects difficulties in the estimation of the right timing. However,
when in the founding of an arena a lot of resistance is evoked it is a sign that it is too
early for the establishment of such an arena and it is best to focus on another issue.
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Dr. R. Kemp
Dr. R. Kemp is a senior research fellow at DRIFT (Dutch Research Institute for
Transitions) in Rotterdam and at MERIT (Maastricht Economic and social Research and
training centre on Innovation and Technology) in Maastricht and former research
director of STEP (Centre for Innovation Research) in Oslo. Dr. R. Kemp has published
widely in the area of economics of technical change and environmental economics one
of his contributions was his book on environmental policy and technical change
(Edward Elgar publisher, 1997). He has theorized about strategic niche management
and transition management.
Interview results
Several times during the interview the current transition policy was discussed. Dr. R.
Kemp mentions that 26 paths, which are currently defined in the transition policy, are
sometimes considered too much. Even though Dr. R. Kemp does not agree on that, he
does mention that no real choice is made to pursue an option and at the same time some
promising options are outside the scope of these 26 paths (for example concentrating
solar power). The paths should therefore be dynamic.
Dr. R. Kemp has recently written a book on transition experiments (Kemp and van der
Bosch, 2006). Even though, transition experiments are important for the transition
process, the book concludes that the transition experiments of the UKR arrangement are
not really transition experiments since the learning goals are not defined properly.

Evaluation on critical choices
Each of the critical choices presented in chapter 3 was discussed during this interview.
This section presents the information that dr. R. Kemp has added.
Concreteness of a vision
A vision should be more than a couple of goals; it should be more concrete and also
involve how these goals could be accomplished. General goals are often idealistically
formulated and it is relatively easy to reach consensus concerning these general goals.
At the same time, the methods of realizing the general goals are diverse and complete
consensus will not be obtained. The goals do not actually steer the process, also because
there are not concrete technological components embedded in the goals.
When focusing on a concept like sustainable mobility, there is no consensus in society
on what the meaning of sustainable mobility actually is. Therefore, there will not exist
consensus on the vision. For this reason one has to work with multiple visions. These
visions should be made explicit, be discussed and evaluated in a broad societal
environment; a participatory integrated assessment of the vision involving a great
variety of actors. Disagreement between these actors should be allowed. After the
participatory integrated assessment some promising visions that can be influential in
different perceptions of the future can be directional for system innovation programs.
After vision formulation, a strategic learning process starts based on experiments and
instruments as well as development thereof. In order to realize this aspect, strategic
national policy is necessary and more action should be taken to realize this. Past
experiments are often ad hoc and lack embedding and vision resulting in confirmation
of aspects that were already known.
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Actors involved in vision formulation
Dr. R. Kemp agrees with Rotmans definition concerning the characteristics of the
vision-formulating actors16. These actors should not only be the known market actors
and experts but also more societal actors. For example, lower governments and other
actors that have a good idea on how people feel about things such as people who
worked in politics (ministers) with free thinking capacities. These actors are closer to
the operational level and involvement of these actors also enables other types of options.
The inclusion of these types of actors prevents just perceiving the viewpoints of the
market actors.
Dynamics of the arena versus stable in-groups security
Consensus should not be expected since there are so many interests involved; each actor
has other interests. Actors should also be allowed to disagree through competition
resulting in selection. Beforehand, it is impossible to assess the best option for society;
the best option for society should be discovered in practice.
Regime actors versus non-regime actors
Both types of actors should be represented since both have specific competences. It is
important to involve actors that have little commitment with the existing regime in the
process. Business is part of policy networks, which may have the effect that policy
makers are part of a technological regime.
Goal-setting versus free development
The contrast between goal-setting and free development is not that distinctive. Goal
setting could be formulated in such a way that a lot of development can occur relatively
free within that goal. For example, goals concerning CO2 reduction can leave open a lot
of options on how to reduce the CO2. Goals can also be set to push certain options
forward and to stimulate developments. It is important that goals contribute to long-term
visions and stimulating radical innovations. However, the appropriate formulation of
goals is quite difficult. When focusing on a relatively short term of approximately five
years, goal-setting is relatively easy since the feasibility of options is quite easy to
assess. However, long-term goals are necessary but a lot harder to formulate.
Dr. R. Kemp suggests including a variety of actors in this process and to embed a
diversity of issues into these goals (e.g. also agriculture in the case of sustainable
mobility). Goals should include both the desired outcome and means (technological
options).
Aim at radical innovation versus aim at incremental innovation
Transitions should aim for radical innovations since these innovations need the most
support and may have the highest potential. This does not mean that radical innovations
should always be supported; the disadvantages of these options should also be taken
into consideration.
Policy makers can recognize radical innovations using a stakeholder process including
societal discussions. Concerning the energy transition, dr. R. Kemp had articulated the
idea of a sustainable energy election on television to involve the wider public. This
would enable new ideas to get into the picture.
16

According to Rotmans arena actors have to be forerunners, visionaries, cooperative, have an interdisciplinary
orientated and look beyond their own domain, able to function autonomously in their own organization, able to spend
a sufficient amount of time on the transition arena and have the ability to transfer the developed vision into their own
networks (Rotmans 2003 p. 96)
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Which variables to monitor?
Monitoring is indeed an important issue and transition experiments should be used to
learn from. The ideas of transition monitoring are not completely developed. There are
many activities on this issue; however, there are no concrete results yet. Monitoring
should include aspects like costs, social support, undesirable aspects etc.
Niche protection versus market effect
Dr R. Kemp has worked with Prof. dr. J.W. Schot on this issue. They favour a balance
between protection and selection pressure. However, this balance is hard to manage.
Protection should be temporary and there should be clear guidelines on when support is
available. According to dr. R. Kemp this support should be based on the potential of the
finding. If the potential is not met, support will has to cease. Support should therefore be
a dynamic concept, based on recent developments. All actors should know the rules for
support well in advance. The option with the highest potential, and that needs the most
support, should receive the most support. Support is a broad concept and support should
not only exist out of subsidies. This dynamic governmental support enables the most
environmental option to receive support.
Regulation versus free development
Regulation is necessary, but also dangerous. New regulation can lead to a new lock-in
and this should be taken into consideration. This also implies that the adaptation of
regulation should not happen too fast. Adapting regulation too soon will change the
regulation towards the current situation and therefore favour the solutions that are
available at that moment. This usually leads to short-term solutions. Regulations should
cover goals like CO2 reduction, energy saving or reduction of traffic deaths, and not
prescribe means.
Top-down versus bottom-up steering
Both methods are necessary in a well-defined balance. The definition of transition paths
can be considered top-down. However, local independent initiatives are just as
important.
Personal interest versus societal interests
The tension is more between personal interests and organizational interest since the
actors involved in the transition process are chosen based on their function within the
organization. However, personal commitment to the transition process is also desirable
so that their support is not limited towards options that are supported by the affiliated
organization. According to dr. R. Kemp, personal interests are strongly related to
societal interest and organizational interests and should be considered separately.
Diversity versus communication
Diversity is a positive aspect and communication is always necessary. Therefore, dr. R.
Kemp suggests changing the word communication in the title into focus. The inclusion
of a diversity of actors results in the prevention of tunnel vision and stimulates the
articulation of assumptions. At the same time, it is true that there cannot be an infinite
number of actors and paths included in the process, there should be a certain extent of
focus. There should be a proper balance between diversity and focus including shortterm options and long-term options; robust options and more risky ones.
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Crucial timing is always known afterwards
Timing is important, however, it never concerns a crucial single point in time; timing
should make use of windows of opportunities. These windows of opportunities should
be used and worked at. Dr. R. Kemp referred to Pasteur: “Fortune favours the prepared
mind” concerning necessity for awareness of opportunities.
Transition management should prepare society for the future and therefore enables
better awareness of the windows of opportunities.
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