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Abstract: By 2050, the Netherlands wants to reduce its use of natural gas for heating to zero. Currently, over 90% 
of houses are dependent on the fossil resource to warm their houses. As such, the phase-out of natural gas has 
become an important policy project. The government delegated the formulation of the phase-out strategy and 
execution to the 347 municipalities. This thesis examines how one municipality, Leiden, has formulated and 
implemented this strategy. In doing so, the thesis addresses two matters in the literature on energy transitions 
which have received little attention: heating and deliberate decline. Traditionally, the focus within this field has 
been on electricity and innovation. This thesis aims to find out to what extent the Transition Management (TM) 
framework by Derk Loorbach (2010) can be applied as a guide to a phase-out policy formulation process of the 
Warmtevisie of the Dutch municipality of Leiden. The thesis uses the process tracing methodology to combine 
data generated from document analysis and two interviews with policy makers involved in the policy formulation 
process. By comparing the process followed in Leiden with the analytical framework of TM, the thesis shows that 
the TM framework could be used to guide to the phase-out policy formulation process to a large extent. However, 
the case study also shows that knowledge and expertise must increase substantially for a sound strategy to emerge. 
Additionally, it shows that even within phase-out strategies the focus remains on innovation practises.  
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1 Introduction 
Through the adoption of the Paris Agreement in 2015, a large share of the world’s countries committed 
themselves to ambitious targets to limit average global temperature rise below two degrees Celsius 
compared to pre-industrial levels. Consequently, countries individually submitted Nationally 
Determined Contributions (NDCs) under the framework, in which they quantified their individual 
commitments to reduce carbon and other greenhouse gas emissions. Within these NDCs, countries’ 
intentions for a transition to low-carbon energy sources are prominent, as energy-related carbon dioxide 
emissions form a significant share of total greenhouse gas emissions, counting up to two thirds globally 
(IPCC, 2014). 
 
The energy-related NDCs and consequently also countries’ national climate policies mostly focus on 
electricity generation and the introduction of renewable energy into the energy mix (Popp, 2010; Rogg 
and Johnstone, 2017). The result of these efforts are slowly starting to show: the International 
Renewable Energy Agency (IRENA) reported that in 2019 almost three quarters of the new electricity 
generation capacity built uses renewable energy. This is an all time record (IRENA, 2020a). The share 
of renewable energy in the total energy mix is also slowly increasing, from 11,6% in 2017, 12,9% in 
2018 to 13,4% in 2019 (Frankfurt School-UNEP Centre/BNEF, 2020). Despite these hopeful 
developments, IRENA (2020b) made two important remarks. It mentioned that annual investments in 
the energy transition must be doubled by 2030 to be able to tackle the climate crisis. Additionally, it 
stated that only 56 out of the 188 parties to the Paris Agreement have formulated targets outside the 
electricity sector (e.g. direct heat and transport) despite these accounting for respectively nearly half 
and one third of global energy consumption. Their decarbonisation is thus key to achieving the targets 
set under the Paris Agreement.  
 
Efforts to accomplish the energy related climate targets often focus on the introduction of low-carbon 
energy sources into the energy mix. This includes, for example, scaling-up energy from wind, sun and 
thermal heat as quickly as possible. However, due to the magnitude and urgency of decreasing carbon 
levels, some argue that to be able to keep temperature increase limited to below the two degree level, 
time is wasted when focusing solely on innovation (see e.g. Kivimaa and Kern, 2016). As one can see 
from the percentages of renewable energy of the total energy used, despite new capacity being mostly 
renewable, fossil fuels still make up over three quarters of the total energy used. So instead of focusing 
on innovation alone, it is argued that to speed up the process, policies should simultaneously actively 
take action to decrease the use of fossil-based energy.  
 
This focus on innovation and ‘phase-ins’ is also present in academic literature. Recently more attention 
has been paid to discontinuation trajectories, but this still remains an overlooked aspect of the energy 
transition developments (Stegmaier, Kuhlmann and Visser, 2014; Kivimaa and Kern, 2016). Questions 
remain on how the management of decline efforts should be shaped in a way in which economic and 
social sustainability are addressed while at the same time environmental impacts are reduced. The 
acceleration of decline also brings up questions, as well as how society can re-configure the existing 
socio-technical systems. Which regime should be maintained and which should be abandoned (Köhler 
et al, 2019)? This thesis aims to start to address part of the existing gaps in decline within the academic 
literature.  
 
The energy transition in the Netherlands provides an excellent case study opportunity in this regard, as 
it combines several challenges mentioned above. As a country, the Netherlands has ratified the Paris 
Agreement and has formulated high ambitions to reduce carbon emissions. Besides transitioning the 
electricity sector to a more sustainable alternative, it has a grand challenge in reducing the amount of 
natural gas used for heating homes. At the moment, over 90% of households generate their direct heat 
from natural gas, mainly coming from national production in the north of the country (Centraal Bureau 
voor de Statistiek, 2021). As stated above, the environmental impact of heating cannot be 
underestimated. To facilitate the energy transition, the natural gas to heat homes has to be replaced by 
a more sustainable alternative. The Dutch government has set the goal that in 2050, the whole of the 
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Netherlands must be completely disconnected from the gas network (Rijksoverheid, 2016). This is a 
huge challenge comprising infrastructure adjustments, alternative resource production and individual 
home renovations. This transition will impact every citizen directly. In this enormous effort, the central 
government has delegated many of the responsibilities for phasing out the use of natural gas to 
municipalities. As they have jurisdiction over a smaller territory, they have the ability to look at ‘tailor-
made’ solutions for the local circumstances. In response to this, municipalities have formulated their 
individual phase-out policies: ‘Warmtevisies’. In these Warmtevisies, they set out how they aim to 
approach the heating transition in their municipality.  
 
One of these municipalities is Leiden, which is located in the province of South Holland and has 125.099 
inhabitants (Gemeente Leiden, 2020b). Leiden was one of the first municipalities to finish drafting a 
phase-out policy, acting as an inspiration and example for other municipalities (Dutch Enterprise 
Agency, 2017). The municipality provides for an interesting case study as it faces a wide range of 
challenges exemplifying other municipal bodies of which the old historic center, the large number of 
houses owned by individuals which cannot be forced to comply with desired expenditures on their house 
and the unavailability of renewable resources are only a few. Despite these challenges, the municipality 
was able to formulate a comprehensive policy document in 2017 outlining the trajectory to a city 
without natural gas for heating homes in 2050.  
 
In this thesis, I investigate how Leiden developed its phase-out policy. As mentioned earlier, academic 
research and policy formulation processes primarily focus on innovation. There are many frameworks 
focusing on the formation of policies for transitions, but they merely focus on the role innovations play 
in these transitions. By doing so, the degree to which energy systems are stuck in unsustainable patterns 
is underestimated (Geels, 2004). More research is especially identified as necessary in the policy 
formulation process of phase-out policies. Here, I therefore offer a novel perspective for understanding 
how policies are developed to phase out these unsustainable forms of energy.  
 
One framework focusing on policy formulation for transitions is the Transition Management (TM) 
framework by Derk Loorbach (2010). In this framework, Loorbach defines a transition as a process in 
which all actors involved need to cooperate in order to make the transition into a success. The actors 
involved thus go beyond (local) governments, and include among others energy producers, network 
operators, academics, energy providers and academics. Loorbach (2010) maintains that when all actors 
crucial in executing the transition are included in the policy formulation process, the chance of success 
increases significantly. Therefore, the Transition Management framework seems applicable in the 
policy formulation process of Leiden’s Warmtevisie. However, the TM framework, as many other 
frameworks within transition studies, was formulated and intended to use with a focus on the role of 
innovation in transitions. The various elements of the framework clearly highlight the importance of 
innovation (Loorbach, 2010). This thesis aims to find out whether this specific framework could be 
applied as a useful guide to the phase-out policy formulation process. This framework has not been 
applied to a phase-out context, and as such adds to the academic research on deliberate decline. The 
research question this thesis aims to answer is the following: “How can the Transition Management 
framework be used to facilitate the development of natural gas phase-out policy in Leiden, The 
Netherlands?”  
 
To answer this question, I have formulated 3 subquestions:  

1. How was the policy formulation process of the phase-out of natural gas shaped in Leiden? 
2. How does the development of the phase-out policy formulation process of natural gas in 

Leiden correspond to the activities within the TM framework? 
3. To what extent can the TM framework as it is be used as a guide for the policy formulation 

process of natural gas in Leiden? 
 
Answering subquestion 1 provides a descriptive account of what the policy formulation process looked 
like in Leiden. To answer subquestion 2, I will analyse how Leiden’s policy formulation process 
matches with the activities of the TM framework. The third question is of a more prescriptive nature, 
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as it identifies to what extent the TM framework could be applied to a phase-out context instead of an 
innovation context.  
 
The thesis consists of eight parts. After the introduction, in the second part I review the literature on 
transition research and the role phase-outs have played within this field. In the third chapter I elaborate 
on the TM framework and identify how it could be relevant to analyse phase-out policies. In the fourth 
part I will introduce the methodology and the methods used and explain why the Warmtevisie of Leiden 
was selected. In the fifth chapter, I introduce the case study’s institutional context and the roles of each 
actor in the heating transition. In the sixth chapter. I analyse how the policy formulation process of 
Leiden correlates to the activities described in the Transition Management framework. In the seventh 
chapter, the discussion, I interpret the results in relation to existing literature. In the eighth and final 
chapter I summarize and conclude.  
 
2 Literature review  
 
In this chapter, I elaborate on the academic literature in which the thesis is grounded. The chapter begins 
in section 2.1, where I introduce the research field of sustainability transitions. In section 2.2, I identify 
deliberate decline as an area within sustainability transition research in which additional research is 
required. Within this area, I identify phase-outs as a promising and popular strategy, which is the subject 
of section 2.3. 
 

2.1 Sustainability transition research 
Unsustainable production and consumption patterns have resulted in many environmental problems, 
including climate change, resource depletion and biodiversity loss. These grand challenges cannot be 
addressed by incremental changes: it has been widely acknowledged that large scale, long-term 
systemic societal transitions have become crucial to make the switch to a sustainable society (see e.g. 
OECD, 2011; Tucker et al, 2008). These transitions need to take place across many industries, ranging 
from buildings to energy provision to mobility to agro-food. The academic field focussing on the how, 
what and why of transitions is the field of ‘transition research’. Although the idea of and research on 
transitions is not necessarily bound to sustainability, its insights on systemic change have lately received 
substantial attention in societal challenges specifically related to sustainable development, resulting in 
the emergence of an increasing amount of research on sustainability transitions (Geels, 2010). Due to 
the focus of this thesis on transitions in our energy system to a more sustainable mix, the focus of the 
literature review will be on sustainability transition research rather than transition research as a whole.  
 
A sustainability transition is defined as a radical shift to a new socio-technical system which is more 
sustainable than the system previously in place (Elzen et al., 2004; Markard et al., 2012). Sustainability 
transition research has the same aim as transition research: it aims to discover, conceptualize and explain 
the dynamics of transitions. In other words: researchers in this field aim to find out how transitions 
occur. Among transition scholars there is a common shared assumption that a large number of sectors 
should change fundamentally to be more sustainable in the long term. Before characterizing 
sustainability transitions more in depth, it is worth pointing out that the research on sustainability 
transitions, in contradiction to much research on sustainability, focuses on the meso-level of systems 
(Geels, 2004). The meso-level concerns the ‘regime’ of a system. This refers to the dominant patterns 
of structures and actors in the system. Traditionally, a large share of research in sustainability focuses 
on the macro- or micro- level. Macro-level research focuses on slow societal trends, such as grand 
debates on the nature of capitalism. Micro-level analysis finally focuses on individual organisations or 
actors. As such, sustainability transition research embarks on a different path, steering away from broad 
trends or narrowing the focus towards individual choices (Köhler et al., 2019). This micro-, meso- and 
macro-level division is visualized in Figure 1.  
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Figure 1. Visualisation of the micro, meso and macro levels of analysis within transition research (Geels and Kemp, 2000) 
 
Sustainability transitions are complex processes. The characteristics result in large challenges for 
strategy formulation, theory building and policy making (Smith et al, 2010; Kern and Markard, 2016; 
Stirling, 2014). One of these characteristics is that sustainability problems fall in the category of ‘wicked 
problems’, meaning that there is no clear problem definition, that possible solutions and outcomes are 
not well understood, that economic-technological developments and the political processes are 
unpredictable and that the preferences of society are not uniform and/or defined (Rittel and Weber, 
1973; Mowery and al., 2010). This poses challenges to policy makers and other actors involved.  
 
Adding to this complexity is that elements such as behavioural patterns, cultural aspects and institutional 
dynamics are also vital (Holz et al, 2009). Transitions encompass the institutional, social, technical and 
economic domain, making them multidimensional processes (Wieczorek and Berkhout, 2006). A 
transition is said to have occurred when the societal system functions in a different way, for which the 
composition of the system has had to change fundamentally. This includes its structures, practises and 
cultures (Loorbach, 2007). Transitions could thus be defined as processes of gradual change from 
system A to system B which results in a transformation of practises, structures, cultures and institutions 
of a society (DeWulf et al., 2009). As transitions are such complex processes and should change many 
aspects in a society, factors need to mutually reinforce each other in a variety of subsystems such as 
technology, ecology, economy and belief systems (Geels and Schot, 2007). Due to this involvement of 
subsystems and complexity, transitions generally involve several actors, timescales, goals and 
governance levels (Dewulf et al., 2009). This fact makes top-down management unsuited for transitions, 
as not one actor is capable of changing the entire system. All actors are vital to succeed.   
 
Within sustainability transition research, innovation has played a fundamental role. The diffusion and 
development of new and sustainable technologies has been highlighted as vital to the chance of success 
a transition can have (Geels et al., 2008). Academics and policy makers assume that due to market 
competition, innovations have the ability to cause transformations (see e.g. Gielen et al., 2019). As such, 
innovations can be vital for transitions to occur. However, despite a large amount of effort in the form 
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of innovation stimulating policies and subsidies, the use of renewable energy has not taken off 
substantially yet. In order to achieve the Paris Agreement targets, additional measures should be 
executed. Technological fixes in the form of innovation alone are not sufficient to facilitate the energy 
transition (Elzen et al., 2004; Grin et al., 2010). Nor are market forces alone capable of driving down 
the demand for fossil-based energy sources. In order to achieve a sustainable energy mix, an effort to 
deliberately decrease the use of fossil fuels is needed, i.e. to ‘exnovate’ their use (David, 2017). Without 
a decrease of their use, sustainable innovations may not get the demand they should get, as financial 
resources are still supporting incumbent resources (Davidson, 2019).  
 

2.2 Deliberate decline 
As mentioned above, traditionally the focus within sustainability transition research has been on the 
pressure innovations put on existing regimes which in turn may lead towards the desired transition. For 
the global energy system, this effect has not occured yet. In 2019, 80% of global energy generated still 
came from fossil sources (BP, 2020). When actors focus too heavily on innovation and its dynamics, 
the ‘lock-in’ of unsustainable practises may be underestimated (Arthur, 1989; Unruh, 2000). The term 
lock-in refers to the system’s preference for the status quo and its resistance to change (Seto et al, 2016). 
When a system is said to be in a lock-in situation, this is thus not necessarily negative. However, a lock-
in related to the energy transition is unwanted considering its negative environmental impact.  
 
Research by Seto et al. (2016) on carbon lock-in has identified three types of lock-in patterns which 
reinforce each other’s effects: 1) technological and infrastructural lock-in patterns, 2) institutions and 
their decision-making lock-in patterns and 3) individual behaviours combined with routines and 
discourses lock-in patterns. Technological and infrastructural patterns occur due to the long lead 
decision time and substantial costs associated with investments in either technologies or infrastructure. 
This lock-in pattern emphasizes the importance of timely decision making to prevent a lock-in situation 
based on technological or infrastructural grounds. Institutional lock-in refers to the inability of current, 
long standing institutions to radically change behaviour and thus radically break with earlier decisions. 
This lock-in pattern rarely arises by chance, but is willingly put in place by powerful actors favoring 
the status quo, e.g. oil and energy companies (see e.g. Erickson et al, 2015; Klitkou et al., 2015). The 
final lock-in pattern Seto et al. (2016) identify is the element of individual behaviour. This pattern arises 
as humans favour routines and are stuck in normative structures, i.e. long-lasting patterns of the norms 
and expectations people have of each other within a unit of analysis, in this case the society. It is difficult 
and requires effort to change these habits. Cultural values, social norms and individual human practises 
are slow-moving variables and have historically evolved over centuries rather than decades or years 
(Sahakian and Wilhite, 2013). All three patterns are hard to change on their own and require efforts to 
change. Making transitions even more complicated, is the fact that the three lock-in patterns also 
mutually reinforce one another’s effect.  
 
The emergence of a lock-in situation and the difficulty to escape from it explain why despite decades 
of innovation policies, novelties have failed to take up a significant share of the energy market. 
Warnings have been made that “policy makers (...) have high (probably unrealistic) hopes that ‘green’ 
innovation will be sufficient” (Geels, 2014, pp. 36-37). This focus of policy makers on innovation can 
also be explained from a different kind of view: innovations are popular, politically palatable (no vested 
interests are directly threatened) and exciting. However, decades of incremental successes have shown 
that innovation alone is not going to bring about the changes necessary.  
 
Luckily, innovation is not the only way a transition can be stimulated. A system can also change because 
an undesired element is decreased deliberately in order to make space for the increased application of 
desired innovative solutions. Therefore, a lately increasing amount of research has begun to focus on 
how steering for the decline of unsustainable system elements can make the emergence of sustainable 
alternatives smoother (see e.g. Turnheim and Geels, 2012; Kivimaa and Kern, 2016). Also in policy, 
intentional decline has become more commonplace. Policies focusing on the phase-out of coal-fired 
power generation (Jewell et al, 2019) or inefficient light bulbs (Howarth and Rosenow, 2014) are 
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examples of this. Without decreasing the use of fossil fuel based energy, novel, clean energy sources 
will not gain a significant market share fast enough (Davidson, 2019).  
 
Getting out of these lock-in patterns is thus important if transitions from unsustainable systems to more 
sustainable ones need to occur. Seto et al. (2016) argued lock-ins can result from 
technological/infrastructural patterns, institutional patterns and/or behavioral patterns. They argue 
many systems are at this stage where progress is hard to accomplish. Research by Rosenbloom and 
Rinscheid (2020) distinguishes between three strategies of deliberate or intentional decline for escaping 
these lock-in patterns in the energy transition: phase-out, divestment and destabilisation. These three 
concepts address different sources of energy ‘lock-in’ situations and as a result offer different ways to 
move on from them. Each trajectory highlights a deliberate decline dimension, emerges from different 
settings and is used for a different purpose.  
 
A phase-out is defined as the “managed termination of carbon-intensive technologies and 
infrastructures” (Rosenbloom and Rinscheid, 2020, p. 3). When looking at the patterns identified by 
Seto et al (2016), a phase-out especially focuses on the institutional lock-in pattern. Breaking this pattern 
can be realized if institutional plasticity can be achieved by either intentional efforts or advantageous 
circumstances (Jacobsson and Lauber, 2006). This is what happens when government bodies decide it 
is necessary to phase out fossil fuel energy sources. By phasing out, also behavioral lock-in is addressed. 
By slowly phasing out unsustainable energy sources, routines change as elements to accomplish them 
alter (Watson, 2012).   
 
The second deliberate decline method discussed by Rosenbloom and Rinscheid (2020) is divestment. 
In the context of carbon-lock-ins, divestment became related to the social movement demanding social 
actors to pull back their investment in fossil fuel companies. Besides a social movement demand, 
divestment is also a ‘policy and investment strategy’ for economic actors such as philanthropic 
foundations and pension funds. From divestment as a strategy, the divest-invest strategy has emerged, 
referring to the trend of investors to use the money divested in fossil based industry to invest in low-
carbon alternative strategies. This strategy can also be employed by governing authorities (Hestres and 
Hopke, 2019). As such, divestment is a broad approach, requiring action by both private and public 
actors. Looking at the patterns of lock-in described by Seto et al., one could argue divestment primarily 
addresses the technological/infrastructural pattern as the financial capacity required is eroded. 
 
The final deliberate decline strategy identified is destabilisation, which focuses on transforming the 
carbon-intensive systems by pressuring to upset a stable socio-technical system. The energy system is 
an example of such a socio-technical system. Destabilisation is “change that affects the regime’s core 
structures, potentially breaking a lock-in” (Martinez Arranz, 2017, p. 127). These pressures to upset can 
come from outside the system in the form of e.g. resource crises, but could also come from within 
(Karltorp and Sandén, 2012). This makes destabilisation a complicated phenomena to plan for or to 
predict. Destabilisation especially underlines the need to undermine strong connections between the 
fossil fuel companies and government authorities to limit institutional lock-in. Also it underlines the 
necessity to develop new problem frames to undermine current carbon-intensive behavioural patterns, 
thus addressing the behavioral lock-in.  
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Besides increased attention in the academic sphere, also policy makers employ the strategy of deliberate 
decline more and more. Across the world, an increasing amount of legislation is emerging aiming for 
the discontinuation of carbon intensive energy systems. Many of these policies are phase-out policies, 
such as policies in the United Kingdom, in Quebec and in Germany (Foxton, 2007; Tomesco, 2016; 
Rogge and Johnstone, 2017). Phase-outs have come to play a crucial role in managing the decline of 
fossil fuels in carbon-intensive systems (Rosenbloom and Rinscheid, 2020). As a result, phase-outs are 
more broadly studied than the divestment and destabilisation methods discussed in section 2.2. Due to 
the fact that phase-out policies are recently frequently implemented and are also the strategy adopted in 
the case study of this thesis, I will focus on phase-out strategies. In the remainder of this chapter, I will 
discuss the existing literature on phase-out.  
 
In history, many different elements have been phased out from many different systems, but what unites 
these elements is that they are all “a specific technology, substance or process associated with a negative 
externality deemed intolerable” (Rosenbloom and Rinscheid, 2020, p. 6). Typically, a phase-out is the 
result of actions from a government and/or of another political authority. The idea is that a gradual 
decline taking place over a specific period of time can reduce the costs of switching to a new 
technological and behavioural system by allowing supply chains time to develop and by providing a 
clear signal of the direction the system will head (Howarth and Rosenow, 2014). Although attention has 
increased during the last years, the available literature and analysis on phase-outs remains limited. For 
this reason, the Sustainability Transition Research Network underlined phase-outs as one of the areas 
in which future research is needed (Köhler et al., 2019). Especially the analysis of the coming about of 
phase-out policies and the decision-making process in these policy formulation periods remains 
limitedly studied. Traditionally, frameworks on energy transition policies focus on innovation and 
neglect the important role phase-out processes can take in the overall transition process. But, phase-
outs are an essential part of the transition trajectory, as underlined by Kivimaa and Kern (2016), who 
argue transition policies need both innovation and ‘destruction’ to succeed. With destruction, they refer 
to the discontinuation of old practises, which this thesis understands as phasing out an undesired 
element. They outline that a transition policy should ideally be a mix of supporting niche innovations 
and ‘destructing’ fossil based energy. In their analysis, they show that if both are incorporated in the 
policy, the chance the transition will succeed increases.  
 
In this thesis I will build on that notion, acknowledging that policies should not merely focus on 
innovation. Instead, deliberate decline and specifically phase-outs are a crucial part of managing and 
shaping a transition. One of the phase-out related areas the Sustainability Transition Research Network 
(2019) identified as in need of future research is its policy formulation process. Many transition policy 
formulation frameworks have been designed with a focus on innovation, and frameworks on this process 
with a phase-out focus remain absent. In this thesis I aim to find out whether an existing, innovation-
focused framework could be adjusted in such a manner that it will also provide insights into the phase-
out part of the transition. In the next chapter, I will introduce the main policy formulation frameworks 
for transitions: Transition Management by Derk Loorbach.  
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3 Analytical Framework 
Chapter 2 illustrated that sustainability transitions research has mainly focused on the role of innovation 
in bringing about transitions. This is reflected in the emergence of a large range of policy frameworks 
on transitions. Frameworks focusing on phase-outs and specifically on how to structure the phase-out 
policy formulation process do not exist. As the importance of phase-outs and other deliberate decline 
efforts increases, it is important frameworks focusing on these policy formulation processes come about. 
In this thesis, I want to find out whether a frequently used transition framework could also be used to 
formulate phase-out policies. In chapter 3, I introduce the analytical framework Transition Management 
and I will make hypotheses to what extent this framework could be applicable to phase-outs instead of 
innovation policies. In section 3.1, I introduce the framework itself. Sections 3.3 upto 3.5 elaborate on 
the different parts within the framework and how phase-out could play a part in the framework.  
 

3.1 Transition Management 
There are four founding theoretical frameworks in the field of sustainability transition research: the 
Multi-Level Perspective, the Technological Innovation Systems Approach, the Strategic Niche 
Management and Transition Management (Van den Bergh et al., 2011). All four frameworks take into 
account the complex nature of transitions and focus on the role of innovation in driving transitions 
(Smith et al, 2010). As in this thesis I aim to address the lack of knowledge on the policy formulation 
process of phase-out policies, Transition Management (TM) is the most applicable to that context and 
will be the focus of the thesis.  
 
TM is a framework which can be used to understand the governance of (historical) transitions. Here, 
‘governance’ refers to the practise of including a diversity of (social) actors into the policy development 
process (Hooghe and Marks, 2001). With this framework, Loorbach (2010) takes into account the move 
away from top-down, centralized decision-making process towards more liberalized, decentralized 
decision-making structures. Due to the magnitude and complex nature of sustainability transitions, 
Loorbach argues support of all actors in the system is vital to succeed. He considers top-down policies 
not to be suited for the guidance and management of the necessary transitions for sustainable 
development (Loorbach, 2010). A plethora of theories on governance have emerged during the last three 
decades. However, most of these theories were highly analytical and descriptive, providing limited 
prescriptive bases of which governance could benefit during policy-making processes. This is the gap 
Loorbach aims to address with the TM framework. TM is a tool for policy makers to structure and 
manage a transition and/or to analyze governance trajectories (Loorbach, 2010). As such, TM can be 
applied for prescriptive or descriptive purposes (Stephens et al., 2010). Applying the TM framework in 
policy formulation processes can also help improve the governance for current and future transitions 
(Kemp et al., 2005). Within the field of the governance of transitions, there is an increasing demand for 
research moving away from historical lessons and analysis towards looking at how to develop policy-
relevant scenarios and toolboxes (Nilsson and Nykvist, 2016). So far, the framework has been applied 
in different sectors: water, transportation, education and electricity (Geels, 2006; Geels 2005; Stephens 
et al. 2010; Verbong and Geels, 2007). 
 
The framework is a multi-scale, long-term, multi-actor approach and analytical framework to promote 
and understand transitions of social systems (Loorbach, 2007). The focus is on the governance side of 
transitions, acknowledging a transition cannot be governed from a top-down perspective, but a range of 
actors needs to be involved in a bottom-up approach (Kooiman, 2003). TM is a policy-oriented 
framework and the approach combines ideas from complexity science and governance studies. It adopts 
a multi-level perspective (MLP), acknowledging the importance of taking into consideration the 
interactions between the three levels of a system: landscape, regime and niche. It is a prescriptive 
framework, suggesting policy makers can, through four sequential steps, shape transitions (Loorbach, 
2010).  
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In the TM framework, the policy formulation cycle identifies four types of governance activities: 
strategic, tactical, operational, and reflexive. Figure 2 shows a visualisation of the TM framework. 
These activities are relevant in all societal transitions: although all TM processes have their unique 
contexts, these four activities are functional in every practise. It is based on theoretical deduction and 
practical experience.  
 
 

 
Figure 2. The Transition Management Cycle, visual representation of the actions the transition management framework 
consists of (Loorbach, 2010). 

As stated before, the TM framework focuses on the implementation of innovative and new technologies 
to bring about change. As such, it does not focus on the importance of phase-outs in designing policy 
for transitions. In this thesis, I build on the notion that for a transition to occur as effectively as possible, 
phase-outs are an essential part and should get a more prominent role in the transition process. The aim 
of this thesis is to find out to what extent the TM framework could be a suitable guide to a phase-out 
policy formulation project in Leiden, the Netherlands. To do so, sections 3.3, 3.4, 3.5 and 3.6 will first 
elaborate on what the four activities within the framework are about. As will become clear, these 
activities have an innovation focus. Therefore, each section will also include hypotheses on how 
applicable this framework could be to the formulation of phase-out policies in particular. These are 
preliminary thoughts on what might be helpful. The analysis of the case that follows in the remainder 
of this thesis might point to alternative adjustments.  
 
But before addressing the TM activities in detail, I find it important to address the compatibility of the 
ways phase-out literature and TM maintain a transition should be addressed: bottom-up and 
decentralized or top-down and centralized.  
 
3.2 Transition Management and phase-out strategy: bottom-up 

or top-down? 
As stated in section 2.1, transition research showed that top-down management is unsuited to guide the 
complex nature of transitions (see e.g. Kooiman, 2003). Due to the fact that several subsystems 
(technology, ecology, economy, belief systems) need to be addressed, the involvement of multiple 
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actors is vital for success. It is also crucial to take into consideration several governance levels, 
timescales and goals. As such, a top-down management approach in which the national government 
mandates by policies what changes need to be made, is insufficient and poorly fitting to address a 
transition. Loorbach (2010) in his framework TM underlines this complex nature of transitions and 
recognizes the involvement of actors beyond the political establishment in the formulation of transition 
policies. As such, in this thesis I categorize TM as a bottom-up approach to transitions.  
 
The phase-out litterature, on the other hand, focuses on the important role of political authorities in 
guiding transitions. By guiding the managed termination of carbon intensive system structures in a 
centralized process, this strategy is top-down. It focuses on the institutional patterns and aims to achieve 
institutional plasticity (Rosenbloom and Rinscheid 2020).  
 
I recognize and am aware of the contradiction of these strategies based on earlier research. I recognize 
that on the one hand, Loorbach’s TM adopts a bottom-up perspective, while on the other hand the phase-
out literature sets on a top-down management approach. Acknowledging this theoretical tension, I do 
regard TM framework and phase-out as compatible and believe the two can be combined in this research 
project as I see the real work context differs significantly from the theoretical assumptions.  
 
A phase-out strategy is indeed initiated by government authorities: they set the targets and formulate 
the end goal. This authority determines what it wants to achieve by transitioning the system. However, 
the national government cannot execute this phase-out trajectory by itself. For the execution, it is 
dependent on other parties’ efforts and willingness to cooperate. Some of these parties are likely to be 
private entities or individuals, who can often not be forced to act in the way the transition requires.  As 
such, the government cannot execute the phase-out strategy by itself and thus depends on the 
cooperation of actors beyond the political arena. Recognizing this dependence on other actors in the 
execution of the policy, the thesis deems it relevant to combine phase-out and TM in this research 
project.  

   

3.3. Strategic activities: Transition Arena 
Loorbach (2010) classifies activities and developments dealing primarily with the culture of the system 
as strategic activities. This includes processes such as vision development, long-term goal formulation 
norm setting and strategic discussions. Discussions of this nature are important, as they define the way 
identity and ethics will shift as a result of the desired transition. These activities are usually drawing 
attention, as they revolve around the way society is heading. During this stage, there is still a lot of 
uncertainty as to where the path is leading, which gives opinion leaders and innovative parties the 
opportunity to voice alternative directions and as such steer the developments in their desired direction. 
Despite the importance of this stage of policy formulation, politicians and therefore policies rarely focus 
on long-term visions for the future. Normally, policy making is concerned with the short to medium 
time span. This makes sense, as government cycles are short and results need to be made in order to 
convince voters to vote for the governing parties again. This short-term focus is seen by Loorbach 
(2010) as a flaw of the government which has a negative impact on the success of sustainability 
transitions, which due to their long time span require long term policy formulation and envisionment.  
 
In practise, this part of TM‘s policy formulation process implies there needs to be a group that comes 
together to discuss this long-term vision, goals and norm setting. It is important this is a multi-
disciplinary group representing different backgrounds and perceptions. This group of actors should 
remain small, about 10 to 15 participants. Some competences expected include the ability to: at a high 
level of abstraction consider the complexity of problems, think further than their background and 
discipline, have authority within networks and being able to explain visions within these networks, work 
together with people from different disciplines and backgrounds and being open to new ideas instead 
of already having made up your mind about specific solutions. Important at this stage is the involvement 
of actors outside the current establishment (innovators, scholars, etc.) as these are crucial in the actual 
execution of transitions.  
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Summarizing, strategic activities focus on the formulation of a long term vision a transition policy 
should work towards. This should be a broad discussion including many different disciplines and it 
should also include actors outside of the current establishment. For phase-out policy long term vision, 
this is also important. As the phase-out of a resource directly influences the entire society and requires 
possibly significant operational and infrastructural adjustment, it seems relevant to also include parties 
concerned with the execution of these visions and incorporate representation of the people who are 
directly affected as well. During this stage, the dot on the horizon should be identified: where do we 
want to be in 30, 40 or maybe even 50 year? As for the successful completion, the efforts and willingness 
to cooperate of many actors is necessary, it is important to take into consideration their points of view 
from the start of the process.  
 

3.4. Tactical activities: Transition Agenda 
Strategic activities thus concern actions focusing on the envisionment of the end goal. Tactical activities 
are actions such as developing programs, institutional and financial regulation and frameworks to 
achieve these end goals (Loorbach, 2010). Within this sphere of activities, the actions are more interest 
driven than strategic activities. This means that actors operating in this stage of the transition policy 
formulation aim to get their personal interests translated into programs and/or regulations. These goals 
are possibly not concerned with the long term vision, but have a time horizon of 5-15 years. One could 
say, these activities are “strategic” from the point of view of the individual actor, but not of the entire 
system undergoing a transition. This is an important point, as sometimes the activities of these 
individual actors are suboptimal to the transition needed at the system level. Therefore, an integrative 
strategic governance level is imperative for a successful transition.  
 
In practise, tactical activities require that the visions formulated in the previous stage of strategic 
activities are translated into transition paths. Transition paths are understood as the route to the end goal 
via intermediate objectives (Loorbach 2010). In this phase, it is important to make sure the interests of 
the various actors are brought to the table and come together. Talks about investments to be made, 
individual plans and also strategies will happen in this phase. In the end, a common direction and plan 
is established which will be followed and forms the basis for the execution of the transition policy.  
 
Tactical activities must thus translate long term visions into concrete programs, regulations and 
frameworks. As individual actors will have the tendency to push for their own best interest, in this phase 
it is essential not to lose sight of the bigger picture and end goal. As phase-outs are usually extremely 
costly and are economically not viable (see e.g. Jarvis et al., 2019; Cherp et al., 2020 which have shown 
that the costs of phasing out respectively nuclear power in Germany and the phase-out of coal power in 
several countries outweigh the benefits), it is important to take into consideration actors might want to 
slow down or redirect developments at this stage. This must be prevented at all costs. Besides actors 
concerned with the bigger picture, in this stage the involvement of individual household representatives 
is vital as they cannot be forced to make investments on their personal possessions, in this case their 
residence (Gemeente Leiden, 2017). Their perspective must be taken into consideration at this program 
formulation stage. Without their participation, phase-outs have little chance of success.  
 

3.5. Operational activities: Experiments 
While strategic and tactical activities thus have a long(er) term character, the opposite is the case for 
operational activities, which are concerned with short-term horizons and are executed as innovation 
projects and programs. Central to innovation in this context are practises that operationalize or introduce 
new actors, structures, routines or culture. Innovation can include all kinds of practises from 
technological to institutional to behavioral. Innovations are usually acts driven by individual ambitions 
which emerge in niches (Kemp et al., 1998) often without a specific link to policies, but the actions 
have the ability to turn into mainstream options. These kinds of activities are focused on finding out 
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which projects can be repeated in other contexts (i.e. broadening of the experiment) or can be applied 
at the meso-context of the system (i.e. scaling up of the experiment).  
 
Taking in mind that in this thesis I will focus on phasing out unwanted fossil fuel resources, the focus 
on testing and developing innovative solutions as a separate category of the framework might seem 
contradictory and/or even irrelevant. However, when a specific resource is phased out from a system, it 
needs to be replaced. One needs to find out which solution works in which context and under which 
circumstances. Innovative solutions could still be necessary in this regard. This requires trial-and-error, 
especially when the transition is unprecedented, in size or complexity. Operational activities should 
thus also be part of the phase-out policy formulation process. It should however not be the primary 
focus. Additionally, experiments could be interpreted more broadly than new, innovative technologies. 
One could also ‘experiment’ in other ways: for example the creation of new legislation, subsidies or 
taxes could also be tried. A good example of this is found in another Dutch municipality, Amstelveen 
(Gemeente Amstelveen, 2021). Here, the municipality has introduced a subsidy for house owners who 
want to insulate their house. It would be interesting to see whether this incentive tempts house owners 
to take the step to a more sustainable home earlier. The results of experiments like this could be of 
added value to the heating transition as a whole.       
 
3.6. Reflexive activities: Monitoring and Evaluation 
Looking back and monitoring ongoing policies and the ongoing societal changes are essential within 
TM. The importance of continuous monitoring is also underlined by e.g. Taanman (2008). The media, 
internet, researchers and policy makers are all important during this phase of the cycle. The internet and 
the media are important actors, as they have the potential to influence the population’s opinion to a 
significant extent. Contrary to public institutions, they are in direct contact with people. The role of 
researchers is also vital: their analyses of longer term social dynamics can be put on the political agenda. 
Reflexive activities are crucial in preventing lock-ins and to make sure new ideas and trajectories keep 
being explored in case lock-ins do manifest. TM emphasizes the role of monitoring and evaluation, as 
this is currently often not implemented sufficiently. Too often, reflection comes afterwards or is 
unattached to the governance itself.  
 
In practice, two things need to be monitored when following the TM framework: the transition itself 
and the management of the transition. The monitoring of the transition itself includes monitoring the 
physical and non-physical changes to the system desired to transform. The monitoring of the transition 
management includes the actors active in the ‘Transition Arena’. Their behaviour, responsibilities, 
activities, instruments and projects. Also the ‘Transition Agenda’ should be the subject of monitoring. 
It should be monitored whether the actions, instruments, goals and projects that were agreed upon during 
the tactical activities are actually executed to a sufficient extent. The ‘Experiments’ as agreed upon 
during the operational activities part of the cycle should also be monitored. Are new insights gained 
during these experiments, and how is this transferred? Lastly, the transition process itself should be 
monitored. Is the rate of progress sufficient? Should barriers identified be improved? As such, each 
phase within the TM-cycle should include monitoring activities to stimulate social learning by doing. 
By reflecting collectively and by applying what has been learnt, next steps can be formulated 
informedly.  
 
As phase-outs touch upon a broad range of structures in society (e.g. infrastructure, economic, social), 
monitoring and learning-by-doing should go beyond what has been executed within this specific policy 
system. It is important to also learn from what others have found out. This applies to what other policy 
makers have identified, but also research organisations or other private parties. Phase-outs are a new 
phenomenon and new information is learnt constantly. Therefore it is crucial to reflect and adjust the 
strategy when it is wise to do so based on new information.  
 

 Activity Timescale Level of Potential issues 
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‘influence’ 

Strategic 1 Long-term goal 
development: what 
do we want to 
achieve when? 
2 Assemble a group 
of representatives 
of all actors crucial 
for making the 
transition a success: 
who do we need to 
succeed?  

Long-term 
(>30 years) 

Societal 1  Representatives of crucial 
actors are missing, e.g. 
actors beyond the current 
establishment 
2 Actors are not represented 
sufficiently by present 
actors   

Tactical Translate long-term 
goal to programs, 
regulations and 
frameworks: how 
will we achieve the 
long term goal? 

Mid-term (5-
15 years) 

Institutional Individual actors’ interest 
contradicts the collective 
long-term interest 

Operational Experiments to test 
new techniques or 
appliances to speed 
up the transition 

Short-term 
(<5 years) 

Project Experiments are not 
executed and/or effective 

Reflexive Monitor the 
progress of the 
transition and 
transition 
management 
process 

Continuous Societal, 
institutional, 
project, 
governance 

Without adequate 
monitoring mechanisms 
potential lock-ins can arise 

Figure 3. Summary of key takeaways of the TM framework as discussed in chapter 3.  

 

3.7. Summarizing section 

In the previous sections of chapter 3, I demonstrated that the TM framework can be used as an analytical 
or prescriptive framework. As the former, it can be used to analyse how a policy formulation process is 
shaped, while as the latter it prescribes how the process should be shaped. Both of these functions are 
applied in this thesis. The analytical function is employed to answer the second research question, which 
focuses on the correlation between the policy formulation process of natural gas in Leiden and the TM 
framework. The prescriptive function is employed to answer the third research question, which 
identifies whether the TM framework can be used as a guide for the policy formulation process of the 
phase-out of natural gas in Leiden.    
 
Additionally, I demonstrated that the TM framework consists of four activities: strategic, tactical, 
operational and reflexive activities. The key findings of each activity can be found in Figure 3. This 
framework was developed to guide the transition policy formulation process with an innovative focus. 
But since recently more attention has been drawn to phase-out transition policies, it is interesting to 
determine the applicability of this framework to guide these processes, which is what I do in this thesis.    
 
4 Methodology and Research Methods 
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In chapter 4, I present the case study approach of the thesis in section 4.1, in section 4.2 I elaborate on 
why the Leidse Warmtevisie has been selected as a case study, in section 4.3 I set out the data collection 
and analysis methods and I end the chapter by outlining the methodological approach of process tracing.  
 

4.1 Case study 
In this thesis, I adopt a qualitative case study method to determine whether the TM framework could 
(with adjustments) be used for future phase-out policy formulation processes. In this section, I will 
shortly describe what a case study is and why it is an appropriate research method for this research.  
 
This thesis uses the case study definition adopted by Gerring (2004, p. 341) in which he defines a case 
study as  “an intensive study of a single unit with an aim to generalize across a larger set of units”. By 
zooming in on one unit, case studies provide the opportunity to understand complex phenomena of real-
life events and their holistic and meaningful characteristics (Yin, 1994). As mentioned earlier in this 
thesis, transitions are highly contextual and what might work in context A might not work in context B. 
Therefore, a case study is an appropriate method when it comes to transition research. However, it is 
important to note that outcomes of a case study can be indicative of larger trends (Gray, 2004). While 
case studies can be used to generalize, this must be done carefully because phenomena such as 
transitions are thus highly contextual. In the next section, I will explain the ways in which Leiden is 
both similar to, and different from, other municipalities in the Netherlands and therefore makes for an 
interesting case study.    

 

4.2. Case Selection  
 
In this thesis, I will analyse the formulation of the phase-out policy of the municipality of Leiden in the 
Netherlands. There are several reasons why I choose the phase-out policy of natural gas from this 
specific municipality for this thesis. In this section, I will elaborate on this choice.  
 
Leiden is a municipality in the western part of the Netherlands (see figure 3) and has 125.099 inhabitants 
(Gemeente Leiden, 2020). As such, it ranks as number 21 on the list of largest municipalities in Leiden. 
It is thus not among the big cities in the Netherlands, but is of an average size, with a number of 
municipalities of approximately the same size. Leiden was one of the first municipalities to deliver a 
‘vision’ and policy document on how it was going to make sure all residences were disconnected from 
the gas network by 2050. Compared to other municipalities, Leiden’s transition away from fossil gas is 
going relatively fast. In 2019, 21,2% of the homes were not dependent on gas for their heating 
(Vattenfall, 2020). Comparing this to the average of all municipalities within the province, which is 
7,5%, this number is significant. Also on a national level, Leiden is doing well. It is in the top 10 list of 
municipalities with the least amount of natural gas used for heating (Vattenfall, 2020). As such, the 
phase-out of natural gas in this medium-sized municipality with an already relatively good starting point 
provides an interesting case study for this thesis.  
 
Additionally, there are some themes and challenges in Leiden which are exemplary for a large number 
of municipalities in the Netherlands and therefore Leiden serves as an excellent case study. First, the 
city center of Leiden is full of old, badly isolated buildings. Many municipalities have a similar 
challenge concerning their downtowns, so how Leiden addresses this issue could prove useful for other 
municipalities. Second, Leiden is facing a population drift towards the city (Gemeente Leiden, 2020; 
Centraal Bureau voor de Statistiek, 2020). The past ten years, the population increased by 7% (from 
117.145 in 2010 to 125.099 in 2020). For the coming ten years, the increase is estimated at 10% (from 
approximately 125.000 to approximately 138.000). These inhabitants need housing and the municipality 
expects new build is necessary (Gemeente Leiden, 2020). This brings with it challenges as energy 
demand will therefore also increase, potentially making the phase-out more complicated. Currently 
(2021), the municipality has the authority to demand property developers to use alternative heating 
sources than natural gas, but it has only required that power in 2018 (Rijksoverheid, 2018). Finally, 
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Leiden is one of the most densely populated cities in the Netherlands with more than 5000 inhabitants 
per square kilometer (Centraal Bureau voor de Statistiek, 2016). This also brings challenges for energy 
provision, as a lot of energy is needed in a relatively small area.  
 
Combined these matters make Leiden an interesting case to study for this theme. Its middle-size, good 
starting numbers,  its early visualisation and policy formulation and the challenges of the old city center, 
the increasing inhabitant number and dense population add to the complexity of the phase-out.  

 

 

 
Figure 4. Location of the Municipality of Leiden within the Netherlands (Wikipedia, 2016).  

 

4.3 Data collection and analysis 
In order to analyse the policy formulation process of the Warmtevisie, I collected qualitative data 
between November 2020 and April 2021. I used both primary and secondary sources. My data collection 
efforts mainly involved desk research of text and online sources and two interviews which were 
executed via communication technologies. Data collection efforts with regards to primary sources 
intended to identify the underlying (political) drivers which led to the policy as it has come about in 
order to formulate and reconstruct the timeline. The most valuable sources of information I gathered in 
two semi-structured interviews with two policy officers of the municipality involved in the policy 
formulation process. The questions posed during these interviews can be found in Appendix 1. These 
interviews were helpful to establish a good account of how and why certain policy decisions were made. 
Due to the current circumstances of the government measures to contain the spread of Covid-19, the 
interviews had to be conducted online via Teams. Despite the impossibility of a face-to-face encounter, 
the interviews provided an interesting ‘behind the scenes’ view of the process. Initially, my ambition 
was to interview all stakeholders involved in the policy formulation process, but unfortunately this 
proved to be impossible due to time constraints on behalf of the interviewees. Nevertheless, the 
combination of openness of the municipal staff and access to internal documents provided a sufficient 
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insight into the process. Other valuable insights were gained from legislative records, archival 
resources, speeches and testimonies.  
 
Besides these primary sources, I also used secondary sources. The secondary sources described, 
interpreted or synthesized information gained in the primary sources. Secondary sources I used were 
articles in newspapers, articles on websites and (scholarly) studies. These sources helped me to provide 
the broader (past) context of the case study at hand. As the case has not attracted international attention, 
all records, resources, speeches, testimonies and newspaper and online articles I consulted were written 
in Dutch. A table in which all consulted primary and secondary sources are listed is to be found in 
Appendix 2.   
 
I analysed the data by comparing the activities of the analytical framework Transition Management 
described in chapter three to the policy process as reconstructed based on the collected data. First, the 
collected data was structured based on the process tracing methodology described below. In hindsight, 
the large majority of the information essential to establishing the timeline and reconstructing how the 
policy process of the heat transition policy came about was gathered during the interviews. The 
documents provided insufficient insight in which decisions have been made, when and why. However, 
during the interviews there was time and space to ask these questions and the answers provided 
sufficient insight in the shape of the process. Having this information in place enabled me to compare 
these developments with the transition management framework. The results of this comparison are to 
be found in chapter 6.  
 

4.4 Process Tracing 
In this thesis, I have formulated three subquestions: (1) a descriptive question to find out how the phase 
out policy of the municipality of Leiden was shaped, (2) an analytical question to analyse how the 
development of the phase-out policy in Leiden matches the transition process as identified by the TM 
framework and (3) a prescriptive question to identify whether the TM framework can be used as a useful 
guide in future phase-out policy formulation processes.  
 
In order to examine how the policy formulation process was shaped (the first subquestion), I employ 
process tracing as a methodology. This methodology is developed in the field of political science and 
aims to reconstruct a chain of events in order to identify causal mechanisms (Beach and Pedersen, 
2019). To do so, it divides the analysis into two parts. In the first part, it reconstructs the historical 
record. In other words, when have decisions been established and what are these decisions? This part 
as such focuses on the sequence of events: which decision led to which outcome and when? In the 
second part of the analysis, the researcher focuses on the why and how of political decisions. It aims to 
explain why certain occurrences have prevailed over others and how this has happened. The first part 
of the methodology is more descriptive, while the latter tries to make the causal references between the 
different elements as described in the first part.  
 
The ultimate goal of an analysis that uses process tracing is to explain how the specific outcome could 
have come about. It has been used in psychology to analyse decision making on the individual level, 
but it also applies well to inferences on structural or macro-level explanations (Jacobs, 2015). The 
methodology of process tracing has been identified as an important development of theory building and 
testing in social sciences (Trampusch and Palier, 2016). It enables researchers to follow the positions 
and actions of actors carefully and it also helps them to unravel the mechanism of changes in preferences 
and institutions. What makes this methodology especially suitable for this thesis, is that besides the 
combination of description and analysis, time and context are being considered. As such, it does 
combine social and institutional structure and context with individual agency and decision making. The 
causal explanation between X and Y needs to be understood.  
 
The process tracing methodology helps me understand how the policy formulation process was shaped 
for the Warmtevisie in the municipality of Leiden. After this overview of the when, what, how and why 
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has been gathered, I can continue by analysing to what extent this process corresponds to the activities 
identified within the TM framework. Finally, I will identify to what extent the TM framework could be 
used as a guide to (future) phase-out policy formulation processes in Leiden.  

 

5. Case Study Background 
To fully understand the context of this thesis, in chapter 5 I provide insight into the roles of and 
relationship between the national government, municipalities and private actors within the heat 
transition in the Netherlands. Furthermore, I describe the instruments the municipality as the leading 
party in the execution can use in section 5.2. 
 

5.1 Institutional context 
The Dutch government has committed itself to the ambition to reduce greenhouse gas emissions with 
49% by 2030 and at least 90% by 2050 compared to 1990 (Energieagenda, 2016). As energy use was 
in 2016 responsible for 39,4% of these emissions, this is one of the sectors in which action was to be 
taken (Centraal Bureau voor de Statistiek, 2019). In 2016, the government published the Energieagenda 
(Rijksoverheid, 2016) in which it sets out how it wants to achieve a low carbon energy supply by 2050. 
This includes measures to reduce the use of fossil fuels for electricity generation, production processes, 
transportation, cooking and of course heating. The Energieagenda’s aim is to provide a long term 
perspective of where the nation should be heading regarding its fossil fuel consumption up to 2050.  
 
Recent data shows that over 8 million buildings (houses, shops, institutions, etc.) are heated by natural 
gas in the Netherlands (Klimaatakkoord, 2019). Additionally, many of these buildings are old, poorly 
insulated and have inefficient boilers (Hoppe, 2012). The government wants the Netherlands to use 
100% alternative, sustainable heating sources by 2050. This is an enormous challenge, considering over 
90% of buildings are still dependent on natural gas (Centraal Bureau voor de Statistiek, 2021). The 
transition requires the commitment and effort of many actors. The most important being the national 
government, municipalities, network operators, housing corporations and civilians. The remainder of 
this section will briefly discuss what these roles entail and how the different partners work together to 
make the transition a success (Milieudefensie, 2018).  
 
In this heating transition, the national government’s role is to provide national direction, to amend 
legislation and regulation, support municipalities with financial resources and information and 
communicate clearly on a national level the when, how and what of the heating transition. The exact 
strategy on how to achieve this elimination and the leading role in the execution of the transition have 
been delegated to municipalities. The municipalities have to provide their inhabitants insight into how 
they want to execute this transition and provide a time path for when which neighborhood will be 
disconnected from the gas network and what alternative heating source becomes available to the 
civilians in that neighborhood. This strategy and time path must be drafted and ratified by the municipal 
councils at the latest by the end of 2021 (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 
2019). Some municipalities got to work immediately after the publication of the Energieagenda, among 
which Leiden.  
 

Crucial in the heating transition are also the network operators. When more and more houses get 
disconnected from the gas networks, alternative heating resources become a necessity. Expansion and 
construction of the electricity network is essential and the cooperation of network providers is thus 
important. The same goes for housing corporations. They possess a significant share of residential 
buildings (especially in cities) and rent these out to the population. As such, their cooperation and efforts 
to search for suitable alternative heating sources for their properties as soon as possible is vital. Finally, 
private house owners need to be moved to choose an alternative to natural gas and adjust their homes 
to make them suitable for these alternatives. Most important in that regard is insulation. In section 5.2, 
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I will elaborate on the toolbox of instruments the municipalities, as the ‘leading’ party in the execution, 
can use.  
 

5.2 Instruments of municipalities 
In section 5.1, I stated that municipalities are in the lead to draft a strategy and time path for their cities. 
They have to decide when which neighbourhood will be disconnected from the gas network and what 
the replacement resource will be. In this section (5.2), I elaborate on the toolbox of instruments the 
municipality can use to actually get houses disconnected. 
 
The document the municipalities are expected to draft by 2021 contains the strategy and time path the 
municipality expects to be feasible in their city-specific context. It should highlight which parts of the 
city they want to have transitioned when to which alternative resource. The municipality does however 
not have the capacity to force neither private house owners or housing corporations to actually switch. 
What they can do is make alternatives financially more interesting (Klimaatakkoord, 2019). A list of 
actions the municipalities can undertake is listed below (Milieudefensie, 2018).  
 

1. Municipalities can set the example. By transitioning the heating supply of the buildings in their 
possession, municipalities can lead the way. Municipalities traditionally own a number of large 
office buildings in the city where the civil servants work. Also they are responsible for school 
buildings. By setting the example and disconnecting these buildings from natural gas, they can 
inspire others to do the same.  
 

2. Enforce Milieubeheer. The only legislative instrument the municipality has concerns offices 
and factory buildings in possession of organisations and companies. Because of the legislative 
act called ‘Milieubeheer’, municipalities can demand companies and organisations to take 
energy saving measures if the current energy mix is disproportionally bad.  
 

3. Issue of Permits. When individuals, companies or organisations ask the municipality for a 
permit, the municipality can think along and set demands regarding sustainability and energy 
efficiency.  
 

4. Expand heat networks. The municipality can grant permission to build and/or expand heat 
networks in their city/village. By doing so, it will provide alternative heating resources to a 
larger share of their inhabitants.  
 

5. Stimulate insulation. The better a building is insulated, the less energy is needed to heat it. 
Municipalities can stimulate individuals, corporations and companies to insulate their 
properties. 
 

6. Inform. The most important role the municipalities have in this transition is to provide people 
information and help them make the right decision for them. People in the Netherlands have 
the freedom to choose their own energy provider and resource. If they do not want to transition 
to a heat pump for example, the municipality cannot force them to do so. Therefore, it is 
important people are informed of the benefits and disadvantages of each alternative. The 
municipality has an important role in this process.  

 
In chapter 5, I have demonstrated that although the municipality does have the leading role and is 
responsible for the execution of the transition in their territory, it has only limited ‘enforcement’ 
mechanisms. It can carry out some power when ‘Milieubeheer’ can be enforced or when permits are 
requested, but besides that they can merely act as an inspirational or informative actor. Property owners 
can not be forced to adapt their possessions or change their energy sources. This goes to show how 
complicated leading the execution of the transition is for the municipality.   
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6. Empirical analysis 
In this chapter, I compare the policy formulation process of the Warmtevisie of the municipality of 
Leiden with the different activities (strategic, tactical, operational and reflexive) that make up the TM 
framework. In previous chapters, I introduced all components of the analysis. The results of this analysis 
will help answer the first and second subquestion: “How was the policy formulation process of the 
phase-out of natural gas shaped in Leiden?” and “How does the development of the phase-out policy 
formulation process of natural gas in Leiden correspond to the activities within the TM framework?” 
 
In this chapter, I elaborate upon the four TM activities in a separate section. I begin each section by 
quickly repeating what the activity at hand entails. The key points of each activity can also be found in 
Figure 3 on page 13. Secondly, I describe in each section what the policy formulation process in Leiden 
looked like. Finally, I analyze in each section how this relates to the TM framework.  
 
6.1. Strategic activities: long term goal formulation 
 
As elaborated upon earlier in section 3.2, strategic activities are concerned with developing a long term 
vision and formulating a long term goal. These activities determine what the system will look like in 
30, 40 or 50 years time. During this stage, the ‘end point’ of the transition is identified: it indicates not 
‘how’ to achieve this destination, but focuses on the direction of change desired. This time frame goes 
beyond government cycles and concerns not only the current politicians in power, but also other parties 
involved in the process of making this transition a success. As such, this vision development requires 
the presence of all parties essential in making the transition reality. Loorbach (2010) assumes strategic 
activities require a maximum of 15 participants representing all essential actors within the system, 
emphasizing also the presence of actors beyond the current establishment.  
 

For the municipality of Leiden and its gas phase-out policy, the long term goal formulation had already 
been formulated by the national government in the Energieagenda (Rijksoverheid, 2016). For the 
elimination of natural gas used for heating, the exact strategy on how to achieve this and the execution 
of it have been delegated to the municipalities. The government asked municipalities to formulate a 
policy on how they plan to achieve the goals set: 1 million individual buildings (residencies or other 
units such as offices, shops and institutions) disconnected from the gas network by 2030 and in 2050 
all units need to be dependent on alternative heating sources. 
 
The Energieagenda and the 2030 and 2050 targets provided a clear direction for municipalities. With 
these targets in mind, the policy officers of the Municipality of Leiden started the process of developing 
the Leidse Warmtevisie (Gemeente Leiden, 2017). When the Warmtevisie was formally adopted by the 
municipal council in 2017, Leiden was one of the first municipalities in the Netherlands to do so 
(National Enterprise Agency, 2017). In the Warmtevisie, the municipality firstly identifies the size of 
the challenge at hand. It estimates that 43.000 out of the 56.000 residences in the city are using natural 
gas for heating. Their collective use is estimated at 59 million square kilometers of gas. The remainder 
of 13.000 residencies are heated by a heat network from Vattenfall and are thus not dependent on natural 
gas for heating. In addition to residences, also companies, industry and institutions use gas for the 
heating of buildings. On a yearly basis, the consumption of non-residential buildings is estimated at 39 
million m². Adding up these numbers, the total demand of energy for heating is estimated at 3.5 PJ. 
Natural gas delivers 80% of that and 20% is generated by Vattenfall (Gemeente Leiden 2017, p. 9).  
 
In the ‘Leidse Warmtevisie’, Leiden repeats the ambition of the national government that in 2050 all 
homes have to be disconnected from the gas network. When asked if there was an option for 
municipalities to ask for an extension, the policy officers stated during the interview they did not have 
this possibility, even if they considered it impossible within the timeframe. Taking in the number of 
houses requiring alternative heating sources, one can understand the rush to formulate and the 
importance of having a sound strategy on how to make this transition a success. To make this work, the 
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policy officers of the municipality stated that they quickly realized this was a collective challenge and 
therefore decided it was necessary to bring together the parties they considered crucial in this transition 
to formulate a strategy. When asked what they believed to be ‘crucial parties’, the policy officers 
indicated that they understand the parties without whose cooperation and right actions the municipality 
could not  successfully conclude this heating transition to be crucial.  
 
At first, the municipality contacted the largest housing associations operating in Leiden: Ons Doel (2732 
units in possession),  De Sleutels (8330 units in possession), Portaal Leiden (6630 units in possession) 
and DUWO Leiden (6763 units in possession). They own a significant number of houses and are 
responsible for the heating provision. As such, they are crucial parties to have on board. Secondly, 
WOON was invited. WOON is a foundation advising local housing organisations. Thirdly, two 
companies were present: Vattenfall (at the time the company used the name ‘Nuon’) and Alliander. 
Vattenfall is the owner of the heat network that was already in place in 2017 and Alliander is the supplier 
of the electricity network. Both networks are deemed crucial by the municipality in making this 
transition a success, as electricity and alternative heat sources will need to increase substantially in total 
in order to reduce the use of natural gas for heating. Finally, the city’s inhabitants were represented by 
EnergiekLeiden, a foundation advising consumers how to reduce energy demand or how to generate 
green electricity themselves. With this small group, the municipality believed it had all vital actors 
represented.   
 

As the end goal of the policy was already established by the national government, the actions that can 
be categorized under ‘strategic activities’ in formulating this policy formulation process mainly related 
to the formation of a group of actors representing all parties in Leiden necessary to reach the ambitious 
goals set. Generally, the municipality had the right intentions when they invited representatives of 
housing associations, city inhabitants and the companies responsible for alternative heating sources. 
However, it can be argued that the group present was not sufficiently representative of all actors 
necessary in this transition. As is mentioned in the Warmtevisie (2017, p. 9), only 30% of the residences 
in the city are in possession of one of the housing associations. 50% is privately owned and 20% is 
classified as ‘vrije huur’1. The efforts of private owners are thus crucial in making this transition a 
success and it is extremely important to have them on board. This reasoning led the municipality to 
invite EnergiekLeiden to join the conversation. Although understandable to a certain degree, in 
hindsight this proved to be a questionable decision. EnergiekLeiden’s website states they represent 
about 100 individuals interested in making their houses more sustainable. As a group of private 
individuals spread out over the city, they have set up a foundation. As such, a clear point of contact was 
established and available to the municipality. However, considering there are approximately 28.000 
house owners in Leiden, it is safe to conclude that EnergiekLeiden does not represent a significant part 
of Leiden’s house owners. By only providing EnergiekLeiden a seat at the table, the municipality failed 
to sufficiently give house owners the ability to get involved in the process. In conversations with policy 
makers involved in the formulation of the Warmtevisie, it was admitted it was a mistake to not include 
civilians more into this process. They acknowledged that this might be the explanation why until today 
the necessity of the transition is not known to civilians and they also show little willingness to help the 
municipality succeed. A more suitable representation of inhabitants should have been invited. This 
proved however difficult, as Leiden’s house owners are not ‘united’ in an association or foundation. 
Taking this aspect into consideration, the choice for EnergiekLeiden is understandable, but this does 
not prevent the insufficient representation.  
 
 
 

 TM framework  What happened in Leiden? 

 
1 ‘Vrije huur’ is best understood as properties which are rented out by individuals or companies with the aim of 
making profit out of it.  
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Strategic 1 Long-term goal development: what 
do we want to achieve when? 
2 Assemble a group of representatives 
of all actors crucial for making the 
transition a success: who do we need to 
succeed?  

1 The long-term goal of when and what 
was decided upon by the national 
government. The municipality had no 
saying in the development of these 
visions.  
2 Crucial private house owners were not 
(adequately) represented during the 
phase-out policy formulation process 

Figure 5. Strategic activities: theory and practise in Leiden. 
 

Applicability Transition Management Framework  

What does this mean for the applicability of the strategic activities of the TM framework to the process 
followed by Leiden? The starting point for the municipality was different from the starting point of the 
TM framework. As the long term goal formulation was already done by the state, the municipality did 
not have the opportunity to formulate one with its partners. By doing so, the state took over some of the 
strategic activities from the municipality. The result was that Leiden already knew what they wanted 
(or better said: needed) to achieve by 2050 and consultation with partners for that was not necessary. 
The municipality still had to bring together necessary parties, but this focused more on the execution of 
the long term goal set. Looking at this situation, one can state that this approach taken by the state and 
municipality does not fit with the TM framework, as the within the TM framework the long term goal 
is formulated by the same actors as the strategy how to achieve this long term goals. Loorbach (2010) 
deems it to be important that actors are involved in the formulation of the long-term goal and commit 
to it, as their interests and activities on a shorter time horizon than the 30-50 years might be contrary to 
the long term goal. By involving all actors from the start, one reduces the chance of contrary actions. 
Another activity within strategic activities is bringing together representatives of actors crucial for 
executing the transition. This was exactly what the municipality did. However, adequate representation 
of house owners lacked. If the municipality would have followed the criteria of actors representative 
capacity that is elaborated upon by Loorbach (2010, pp. 173-174), this could have been prevented and 
a more adequate representing party could have been invited.   
 

6.2. Tactical activities: from long term goals to execution plans  
After formulating the long term goal, policy makers need to determine how to achieve this goal by 
formulating a strategy. Within the TM framework, the formulation of this execution strategy is coined 
tactical activities. During this stage, programs, regulations and frameworks are designed with the aim 
of reaching the long term target. At this stage, it is important to keep the eyes on the end goal, as 
Loorbach (2010) assumes individual actors might on shorter time frames have interest contrary to the 
end goal. Sometimes, actions by one actor can lead to suboptimal outcomes for the entire transition 
process. The ‘Transition Agenda’ translates the long term goal thus into a transition path via 
intermediate objectives.  
 

As stated earlier, the goal of complete independence of natural gas was set for 2050. In Leiden, this 
implies that 43.000 units need to be disconnected from the gas network. The municipality and its 
partners decided to translate this transition to intermediate goals of 1500 houses to be disconnected from 
the gas network on a yearly basis (Gemeente Leiden, 2017). With the group of actor representatives 
elaborated upon in section 5.1, the possibilities and impossibilities were discussed in order to come to 
the best strategy possible (Gemeente Leiden, 2017, p. 7). The overarching principle of the heat transition 
in Leiden is that heating supply needs to be “affordable, trustworthy, sustainable as well as broadly 
based” (Idem). With these four values in mind, the municipality and its partners drafted the strategy. 
The plan is to address the transition by embarking on three paths simultaneously: (1) start with the parts 
of the city deemed most promising and learn from these experiences, (2) reduce domestic heating 
demand and (3) minimize growth of the task by ensuring new building will not be attached to the gas 
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network in the first place and by ensuring houses connected to the warmth net will not be disconnected 
again. All three paths will be discussed below.  
 

Start with promising areas 

The first path is to address the most promising neighborhoods of the city first. The municipality in 
consultation with the stakeholders selected six neighbourhoods as being ‘most promising’. Although 
the Warmtevisie does not justify why these neighbourhoods were labeled most promising, the policy 
officers disclosed the selection criteria during the interview. The selection criteria were: the ‘age’ of the 
houses in the neighbourhoods, the degree of insulation, the construction planning of housing 
associations and the internal planning of the municipality to work on sewer and water pipes. Newer and 
better insulated houses are easier to decouple from gas, as their energy demand is lower. And if 
construction is already planned for, it is cheaper and easier to also take care of the heating network 
when the streets are already under construction.  
 

By comparing the 12 neighbourhoods of the city on these values, six were selected as most promising. 
In these areas, existing technologies can structurally adapt many residencies easily or are the least 
complex to attach to a heating net from an organisational perspective. It was decided by the 
collaborating partners in this transition process to start with these districts, as this will provide for a 
smooth start, an opportunity to learn from less complicated cases and an opportunity to gain experience 
in this overall complex transition. The target is to make these areas natural gas free by 2035. Within the 
Warmtevisie, the municipality assumes that as neighbourhoods have mostly been built at the same time, 
the houses in these areas have similar characteristics and as a result, it assumes the solutions for these 
residencies are similar (Gemeente Leiden, 2017, p. 21). Case by case, the municipality and its partners 
will decide which solution (i.e. technique) will be applied to which area. The municipality considers the 
five following techniques for Leiden to transform the heating supply chain to a more sustainable mix: 
renewable gas, biomass boilers, high temperature heat network, low temperature heat network and heat 
pumps.   
 
Reduce energy demand 
 
Many alternatives to natural gas heating require large amounts of alternative resources. As such, they 
are only viable when houses are ‘extremely well insulated’ (Natuur en Milieu, 2019). In order to make 
for a successful transition, it is thus vital residencies are isolated to a substantial degree to decrease 
energy demand. A large share of the housing stock in Leiden was built at a time insulation was not a 
matter of concern (Gemeente Leiden, 2017, p. 19). The municipality and its partners have taken this 
aspect into consideration by making it the second pillar of the policy. It calls reducing energy demand 
a ‘first and easy step to a gas free city’, and aims to continue and strongly intensify the existing programs 
to stimulate the insulation of residencies (Idem, p. 18). These programs are essential, as for many home 
and building owners the insulation required is financially unfeasible (Natuur en Milieu, 2019). The 
focus is on areas with many privately owned houses and houses where the most substantial success can 
be achieved. This implies old houses with rather bad insulation to begin with. Other ways to reduce 
energy demand proposed by the municipality are showering shorter, putting the thermostat at a lower 
warmth, using smarter thermostats, using energy efficient ventilation systems and using properly 
functioning heating installations (Gemeente Leiden, 2017, p. 19).  
 
 

Minimize challenge expansion 

The final pillar are actions to minimize the expansion of the number of houses that need to be 
disconnected from the gas network. As the challenge is already enormous, it is essential not to make 
the challenge even bigger. This means two things: making sure that new buildings will not become 
dependent on natural gas and making sure buildings which are now heated without natural gas will not 
take a step back to natural gas. Although this might seem common sense, this is not an unrealistic thing 
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to happen. Some housing blocks have been attached to the warmth network for a long time. As such, 
the installations of these complexes connecting the houses to the warmth network are old and inefficient 
(Gemeente Leiden, 2017, p. 7). In the Warmtevisie the municipality states that this results in complaints 
and high energy bills. Therefore, some building owners and associations of residents of complexes are 
therefore considering to detach from the warmth network and to go back to individual gas boilers. 
Especially since this is economically more attractive in the short term. This needs to be prevented in 
order to make the transition a success. Modernising these installations will take care of these complaints 
and lower the energy costs. The municipality can however not force individuals and corporations to 
modernize instead of decouple. They can only encourage and make alternatives to natural gas more/less 
attractive. For new buildings, the municipality has more competences. It has the power to incorporate 
in tenders that the new sites have to be natural gas free.  
 
 

 TM framework  What happened in Leiden? 

Tactical Translate the long-term goals to 
programs, regulations and frameworks 
identifying short-term targets and 
strategies: how will we achieve the 
long term goal? 

When and what is specified, but how the 
municipality aims to achieve annual 
targets remains unclear and undefined 

Figure 6. Tactical activities: theory and practise in Leiden. 
 

Applicability Transition Management Framework 

Tactical activities in the TM framework should result in a well elaborated upon common strategy with 
short term targets. To reach these targets, shifts in consumer routines and regulatory, institutional and 
economic conditions are needed, as well as changes in technologies and physical infrastructures. In the 
case of Leiden, the parties have decided upon a yearly target of 1500 houses decoupled from the gas 
network and they want to reach this target by starting with promising areas, working on insulation 
throughout the city and by minimizing challenge expansion. Although it is fairly clear what the 
municipality wants to achieve when, it remains rather unclear how it wants to do so. Taking the example 
of insulation, it is stated it needs to be done “immediately” (Gemeente Leiden, 2017, p. 19), 
specifications on what actions will be taken are missing. When asking the policy officers how the 
conversations on this matter went when drafting the Warmtevisie, they acknowledged that at the time 
specifics were not discussed thoroughly. This was to be discussed at a later stage. This answer 
corresponds with a line in the Warmtevisie stating that ‘It is important a step-by-step plan will be 
drafted’ (Idem, p.19). These two statements are at odds with each other. There is no time to lose, while 
at the same time the details are worked out at a later time.  
 

The policy officers underlined that this further specification is absolutely vital in making the transition 
a success. Due to the fact that a precise strategy remains absent, there is still the possibility individual 
actors might take actions at odds with the long term goal. Although there is no evidence until today this 
has actually been the case, the possibility is there. Tactival activities ought to prevent this from 
happening. Therefore, details need to be elaborated upon in order to take adequate action. As such, one 
can conclude that although the municipality has taken the first steps in drafting a detailed strategy, this 
has not been reached yet. What this means for the applicability of the TM framework: in essence, the 
policy officers stated they underline the importance of this step to translate long term goals to short term 
targets with detailed strategies.  
 

6.3. Operational activities  
After determining the long term vision and how to make this vision reality by establishing short term 
targets, the next activities within the TM framework are operational activities. Innovation plays a role 



 

24 
 

here, as by executing these activities new techniques, structures or behaviour can be tested and 
developed. If successful, the specific project can turn into a mainstream option by scaling-up and 
broadening. Possibly speeding up the transition. In this stage, one is “thinking about the future while 
acting in the present” (Tielbeke, 2020). It is about imagining the application of specific techniques.  
 

Also in phase-out strategies, experiments can be of added value. Despite this potential, the Warmtevisie 
does not mention possible experiments to execute. One could argue that the strategy to start with the 
most promising areas first could be seen as experimenting. However, due to the fact that nearly half of 
Leiden’s neighbourhoods have been identified as most promising, this is not really an experiment that 
can be scaled-up or broadened. Policy officers of the municipality of Leiden underlined the potential 
during the interview, stating there is a need to experiment with new techniques more than is done until 
today. As we are dealing with an unprecedented transition, there are many techniques to be improved, 
tested or even developed. When asked about this, the policy officers shared they have declared this to 
be an area for improvement already before the interview. They consider this omittance as a missed 
opportunity to think about the potential of innovative solutions. They underlined experiments should be 
included in the updated version of the policy due in 2021. When asked about possible experiments 
related to the phase-out of natural gas, the policy officers instead shared a few opportunities for 
experimentation in Leiden focused on clean energy generation innovations. The experiments they 
named were generating energy from drinking water (a completely new technique), geothermics and 
energy storage. Although these techniques might be highly effective in either generating more 
electricity, generating more heat and storing a surplus of energy for later use, they are not focused on 
phase-out as such. Interestingly, the Economic Institute of Building (2021) even underlined that we do 
not need new techniques to successfully transition to a low-carbon heating society. When asked about 
the role of legislation, taxation and subsidizing in making natural gas use less attractive and alternatives 
more attractive, the policy officers did not provide an answer but restated the desire to experiment with 
above mentioned techniques. This focus on new techniques within a phase-out policy is interesting and 
will be elaborated upon in the discussion (chapter 7).  
 
 

 TM framework  What happened in Leiden? 

Operational Experiments to test new techniques or 
appliances to speed up the transition 

Experimentation (focusing on the phase-
out of natural gas or innovations) was not 
included in the policy and not discussed 
during the formulation stage.  

Figure 7. Operational activities: theory and practise in Leiden. 
 

Applicability Transition Management Framework 

Operational activities aim to test and develop new techniques or new appliances of existing techniques. 
The results of these experiments can be scaled up or broadened, and as such speed up the transition 
pathway. De Leidse Warmtevisie does not include any mention of experimentation and this was also 
not discussed substantially in the policy formulation process. Although the municipality disclosed there 
are multiple opportunities in Leiden to experiment with new techniques or new appliances, this has not 
resulted in policy outcomes. In discussions on future Warmtevisies these conversations are taking place, 
it was underlined. In essence, the operational activities could fit the phase-out policy formulation 
process, but this has not happened in 2017. For the 2021 version of the policy, more attention will be 
paid to this aspect according to the policy officers.  
 
6.4. Reflexive activities  
 
The final stage of the TM framework is reflexive activities. These include monitoring the changes that 
are happening in the system one wants to transition and monitoring the management of the transition 
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itself. Monitoring is important as it can prevent lock-ins from happening and it provides insight into the 
effectiveness of the strategy as such. By continuously monitoring and collecting data, the strategy can 
be adjusted before stagnation occurs. Too often, monitoring is done insufficiently or not at all, even 
though it can be crucial in making transitions successful. Within the framework the following matters 
are subject to monitoring: (1) the fulfillment of targets and actions agreed upon for physical and non-
physical changes to the system, (2) the monitoring of the actors involved in the formulation (their 
behaviour, responsibilities, activities, instruments, projects), (3) the application and/or learning of 
insight gained during experiments. Each phase within the TM framework should be constantly 
monitored and reviewed.  
 

The Warmtevisie does not contain any paragraph devoted to a monitoring process. Without adequate 
data it will be impossible to monitor the progress made in Leiden. This issue was also picked up by the 
‘Lokale Rekenkamer’, an independent organisation that monitors the work of the municipalities. Their 
research into Leiden’s monitoring on the transition away from fossil gas, concluded among other things 
that the municipality of Leiden does not monitor its (lack of) progress at all (Rekenkamercommissie 
Leiden en Leiderdorp, 2020). Policy officers of the municipality of Leiden underlined this in the 
interview. They too consider this a flaw of the Warmtevisie and understand its importance in making 
this transition a success. For now, there is no data available on for example how many houses have been 
insulated since 2017 or how many houses have been disconnected from the gas. As such, there is no 
way of telling to what extent the 2020 target of disconnecting 1500 houses from the gas network has 
been reached. The policy officers stated they have been working on creating an ‘energy transition 
dashboard’. This dashboard should be available online to all who are interested and should show the 
current numbers of e.g. houses running on alternative heating sources and renewable energy generated. 
However, the policy officers underlined the attention paid to monitoring was insufficient during the 
formulation of the Warmtevisie in 2017.  
 

 TM framework  What happened in Leiden? 

Reflexive Monitor the progress of the transition 
and transition management process 

Monitoring mechanisms were not subject 
to discussion and were not put in place. 

Figure 8. Reflexive activities: theory and practise in Leiden. 
 
Applicability Transition Management Framework 

The municipality has disclosed in the interview that they acknowledge the power and importance of 
monitoring the progress made and the management of the transition. However, they had to admit that 
in their policy formulation process there was no attention to actually putting in place the necessary 
mechanisms. Until today, these mechanisms are not realized. As such, the municipality is not capable 
of monitoring either the progress or the management to a sufficient degree. They are working on it at 
the moment, aiming for a monitoring system to be in place by the end of 2021.  
 

 
 
7. Discussion  
In this thesis, I address a matter the Sustainability Transition Research Network has identified as in 
need of additional research: the policy formulation process of phase-out policies (Köhler et al., 2019). 
In order to address this, I identified three sub questions for this research project. By answering these 
questions, I wanted to (1) find out how the policy formulation process of the phase-out of natural gas 
was shaped in Leiden, (2) analyse how this policy formulation process in Leiden corresponds to the 
activities identified in the TM framework and, based on that analysis, (3) identify to what extent the 
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TM framework could serve as a guide to (future) phase-out policy formulation processes. Therefore, in 
chapter 6, I have analysed the correlation between the four types of activities within the TM framework 
and the policy formulation process of the Leidse Warmtevisie. I begin this discussion in section 7.1 by 
evaluating the suitability and limitations of the TM framework for guiding Leiden’s phase-out policy 
formulation process, which provides an answer to the third subquestion: “To what extent can the TM 
framework be used as a guide for the policy formulation process of natural gas in Leiden?”  
 
Consequently in section 7.2, I interpret and describe the meaning and significance of the findings of my 
research based on what was already known and explain what insights my research has added to the 
understanding of the topic of the phase-out policy formulation processes.  
 
7.1 Suitability Transition Management framework 
 
In chapter 6, I analysed the correlation between the TM policy formulation cyclus and the policy 
formulation process of the municipality of Leiden’s phase-out strategy. I ended every section by 
determining to what extent the process overlapped with the activities in the TM framework. Combining 
the text in the Warmtevisie and the information gathered in the interviews with the policy officers, it is 
safe to conclude that how the transition should have been managed in theory diverges significantly from 
how it is managed in practise. This is especially the case for operational and reflexive activities. 
According to the TM framework, operational and reflexive activities include experimenting in small-
scale projects to find out if these can speed up the transition. Reflexive activities include monitoring the 
progress and the management of the transition. However, Leiden is not executing any experiments and 
also monitoring and evaluation mechanisms are not in place. Additionally, strategic and tactical 
activities have been discussed and incorporated into the policy only to a limited extent. According to 
the TM framework, strategic activities include bringing together a group of representatives to formulate 
the end goal of the transition, tactical activities include the translation of the end goal into regulations, 
legislation and frameworks for a shorter time horizon. In practise, the end goal was determined by the 
national government, Leiden failed to represent private property owners and formulated a rather 
unspecified strategy. However, this analysis does not yet answer the question whether the TM policy 
formulation framework could be a suitable framework to guide phase-out policy formulation processes 
in Leiden and perhaps other municipalities in the Netherlands.  
 
Aside from the fact that the partners involved in the execution were not able to participate directly in 
the long term goal formulation, the remainder of the framework could provide to be a useful guide in 
the policy formulation process. This interpretation was shared by the interviewed policy officers. They 
underlined the importance of the other activities of the TM framework: to bring crucial parties together 
(strategic activity) in order to formulate a more detailed strategy (tactical activity), to devote time and 
resources to experimentation (operational activity) and to set up adequate monitoring and evaluation 
mechanisms (reflexive activity). It is an interesting result of this research that the bottom-up approach 
to transitions turns out to be such a good match for the centralized, top-down classified approach of 
phase-outs. The two might, I state based on my research, complement each other better than initially 
expected.   
 
7.2 Complexity phase-out transitions 
 
In this section, I interpret and describe the meaning and significance of the findings of my research 
based on what was already known and explain what insights my research has added to the understanding 
of the topic of the phase-out policy formulation processes. My thesis has shown that the TM framework 
could serve as a guide for future phase-out policy formulation processes, but has also shown that phase-
out focused transitions are more complicated than transition theory sometimes assumes. Specifically, 
the case study demonstrates this in two ways. 
 
Firstly, the thesis has shown that the natural gas phase-out project in the Netherlands is a combination 
of top-down and bottom-up management. The Dutch phase-out policy for natural gas is a centralized 
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process initiated and envisioned by the state government (Rijksoverheid, 2016), which is in line with 
the literature on phase-out strategies which are identified as centralized, top-down projects 
(Rosenbloom and Rinscheid, 2020; Howarth and Rosenow, 2014; Kivimaa and Kern, 2016). By 
determining that the use of natural gas for heating should be reduced to 0 by 2050 this top-down 
management is clearly visible. However, the delegation of the leading role in the execution and strategy 
formulations to local authorities is at odds with the centralized nature identified in the phase-out 
literature. This is where the tension between bottom-up and top-down strategies emerges. As noted in 
chapter 3, the TM literature usually assumes a bottom-up approach involving multiple stakeholders 
(Kemp, Loorbach and Rotmans, 2007; Loorbach, 2010). This thesis has shown that the TM framework 
could provide a useful guide for municipalities in their phase-out policy formulation process. As such, 
this thesis has shown that the phase-out transition in the Netherlands includes both top-down and 
bottom-up management.  
 
Secondly, the thesis has shown that innovation continues to play a central role in the minds of policy 
officers working in the heating transition, even if the transition is focused on phasing-out natural gas. 
As stated before, the field of sustainability transition research and policy-making for transitions is 
largely focused on innovative solutions (e.g. Geels et al., 2008; Gielen et al., 2019). This is also the case 
for the TM framework: it was drafted with a focus on innovation. As was also presented in the literature 
review, there is increasing attention for deliberate decline strategies (e.g. Geels, 2014; Davidson, 2019; 
Watson, 2012) and several countries have introduced phase-out policy projects, including Germany, the 
United Kingdom and Canada. However, this thesis’ case study has illustrated that even in the phase-out 
strategy of natural gas, a focus on innovation and experimentation with new techniques remains. This 
was illustrated when the policy advisors were asked whether there were any experiments related to the 
phase-out they would have liked to implement. The reply was that there were indeed some experiments 
they would like to execute, but these were all focused on innovative new techniques. When asked about 
the possibilities for legislative or economic measures to de-promote the use of natural gas, they stated 
they had not focused on that. This goes to show that even when the focus is on the phase-out of a fossil 
resource, those involved in the daily implementation still search for solutions at the innovation-side of 
things. The tendency to prefer innovation in politics also came forward in earlier research (Geels, 2014; 
Krüger and Pellicer-Sifres, 2020), which identified this phenomenon and showed it can be explained 
due to the popularity, excitement and political palatability associated with innovations. It has to be noted 
however that my research shows the interesting matter that this preference for innovation is still 
noticeable in a phase-out strategy.  
 
Consistent with earlier research, the thesis’ case study has provided an example of the non-linear 
development of transitions. Researchers such as Smith et al (2010), Kern and Markard (2016) and 
Stirling (2014) have illustrated the complex nature of transitions: they are multi-actor, are carried out 
over longer timeframes and involve several government levels and sectors of society. All this 
complexity has led researchers to state that transitions are non-linear processes (e.g. Köhler et al., 2019; 
Rotmans and Kemp, 2003; Törnberg, 2018). What this means is that change does not always take place 
in the direction where the transition should go: setbacks do occur. A setback of this kind has also taken 
place in Leiden. As we have seen in the Warmtevisie, some installations connecting the heat network 
to buildings have become old and therefore inefficient. As this has become quite expansive for house 
owners, they are considering the possibility of replacing these installations for gas boilers again. This 
is a clear example of a possible setback and shows the cruciality of the monitoring and evaluation of 
the phase-out transition processes. If the municipality can determine why and how these contrary trends 
are emerging, it can adapt the strategy or react to diminish these trends. As such, the importance of 
reflexive activities is underlined.  
 
A final important outcome of the thesis consistent with earlier research was the expressed need for more 
research on phase-outs. Much remains unclear, especially on how to organise a policy formulation 
process. The policy officers have underlined a few times that since this phase-out policy was drafted 
back in 2017, their knowledge and expertise has increased significantly. For the next version of this 
policy, which municipalities must have ratified by the end of 2021, a more detailed strategy is being 
drafted. But they also stated there is still a lot to learn, particularly on how to shape such a policy 
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formulation process. The lack of knowledge and expertise relating to phase-out strategies and their 
formulation has been identified by other scholars in academia as well (e.g. Köhler et al., 2019; 
Stegmaier et al., 2014). The unspecified strategy and incomplete approach of the municipality of Leiden 
is a clear example of this need to conduct more research and collect more knowledge on the topic of 
phase-outs. Phase-outs are a relatively new development within the energy transition in which many 
aspects are still in need of more research. This could provide for an additional explanation of why 
innovation was still taking a prominent role in the phase-out strategy.  
 

8 Conclusion 
The aim of this qualitative case study thesis was to answer the following research question: “How can 
the Transition Management framework be used to facilitate the development of natural gas phase-out 
policy in Leiden, The Netherlands?” To answer this question, I first determined what the policy 
formulation process of the phase-out of natural gas looked like in Leiden. In order to get a good 
understanding of how this process was executed, I collected data by executing document analyses and 
I conducted two interviews with policy makers. When I had a clear overview of how the process was 
shaped by the municipality, I assessed how suitable the four activities within the TM framework could 
have been in this process and what the suitability and limitations of the framework are when it is applied 
to a phase-out context. The empirical results show that although the TM framework was not designed 
for policies focussing on phase-outs, the four activities in the policy formulation cycle could to a large 
extent be applicable to this process as well.  
 
The analysis suggests that while not all activities of the framework were translated into the policy or 
were discussed during the policy formulation process, the framework itself could provide useful 
guidance in future strategy formulation processes. This is especially the case for tactical, operational 
and reflexive activities as included in the TM framework, which were identified as important by the 
policy officers. Strategic activities seem less applicable in the Dutch heating transition, as the long term 
goal was determined by the national government, which plays a limited role in the actual strategy 
formulation process and execution of the heating transition. This fact however does not reduce the 
applicability of the remainder of the framework on the policy formulation process in Leiden.  
 
Taking into account the findings of the study, future research is advised to look into the suitability of 
the TM framework in other municipalities within the Netherlands. As stated earlier in this research, 
transitions are highly contextual phenomena and therefore generalizations based on this research should 
be made carefully. It would be interesting to find out whether the activities within the TM framework 
would indeed, as I conclude based on this case study, also work within other municipalities' policy 
formulation processes on the phase-out of natural gas.   
 
This thesis has combined two topics within sustainability energy transition research receiving limited 
scholarly attention: deliberate decline and heating. Until recently, research in this field has primarily 
focussed on the role of innovation, largely ignoring the important role of deliberate decline. Also 
limitedly studied within sustainability energy transition research is the heating sector. The majority of 
research projects in the energy transition research community focus on electricity. Heating is however 
responsible for nearly half of the energy sector’s emissions and as such a vital element of the energy 
transition (IRENA, 2020b). By combining deliberate decline and heating, this thesis makes a starting 
point in addressing this lancune in academic literature. Hopefully the generated knowledge in this thesis 
can be of added value to researchers and practitioners who work with deliberate decline and policy 
formulation processes.  
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Appendix 1 
 

This appendix contains the questions asked during the interview with two policy officers of the 
Municipality of Leiden working with the phase-out of natural gas from the city’s energy mix.  
 
Introductory questions 

1. Could you please briefly introduce yourself? 
2. Could you elaborate how you got involved with the Warmtevisie and specify your role in the 

execution? 
 
Strategic Activities 

3. The aim of complete independence of natural gas for heating by 2050 is decided upon by the 
national government, as well as the ‘neighborhood-specific’ approach. Based on these 
guidelines, municipalities got the task to formulate a ‘heating vision’. Could you elaborate on 
the degree of freedom municipalities had to formulate this vision?  

4. When reading this Warmtevisie and the Warmtevisies drafted by other municipalities, I came 
to the conclusion these visions are a bottom-up approach to realize top-down targets. In 
cooperation with partners, the municipality needs to realize the national governments (top-
down) targets. Do you share my analysis on this matter? 

5. The ‘neighbourhood-specific’ approach has been decided upon at the national level. Did this 
approach also make the most sense to the context of Leiden, or were other approaches 
discussed and maybe even better suited? 

6. The vision has been written with partners. Could you elaborate on why these partners have 
been invited and what their contribution to the formulation of this policy has been? 

7. I see private house owners have not been invited to join the policy formulation process, even 
though their action is crucial for success. Was this a deliberate decision? Would you, in 
hindsight, invite them at an earlier stage? 

8. Did you also discuss inviting environmental organisations? To create a broader 
acknowledgement. 

9. In this vision, the heating of offices, industry and shops has not been incorporated, even 
though they are part of the targets set by the national government. Why did you decide not to 
include them in this vision? 

 
Tactical Activities 

10. In this vision, it is clear that the target for 2050 is complete independence of natural gas for 
heating. The annual target is 1500 houses. Apart from these targets, are there additional 
targets set? If so, on what basis have these targets been determined? 

11. In this vision, it is stated you will start with the most promising areas. How have these been 
selected? What values have you taken into consideration when making this selection? 

12. Three main policy themes are identified: start with the most promising areas, reduce energy 
demand and do not make the challenge bigger than it already is. Could you elaborate why 
these three themes have been selected? 

13. Are all partners working on all themes? What are the responsibilities per partner, per theme? 
 
Operational Activities 

14. Do you think experiments related to phasing out natural gas are necessary in Leiden? If so, 
could you think of any experiments that could be executed in Leiden? If not, why so? 

 



 

34 
 

Reflexive Activities 
15. There are signals the neighbourhood-specific approach is not viable from an economic 

perspective. The assumption that adapting houses becomes cheaper when many similar 
houses are adapted at the same time would be false, according to these sources. Is this 
something you have also experienced? 

16. If so, would there still be the possibility to adjust the chosen strategy? Or is there no room for 
adjustment? 

17. How do you monitor the progress you have made in Leiden? Is there for example a steering 
committee that meets once every X months? If so, who participates? 

18. If it turns out that the chosen strategy does not work out, is there a plan B? 
19. In documents from the Ministry of Interior Affairs I read that every five years, municipalities 

have the possibility to revise. Within which boundaries are these revisions allowed? 
 
Concluding question 

20. Is there anything I have not asked or we have not discussed that you think would be 
interesting for me to know? 
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Appendix 2 
This appendix contains the primary and secondary sources used in order to determine the timeline of 
the coming about of the Warmtevisie in Leiden.  
 
Gemeente Leiden (2015). Duurzaamheidsagenda 2016-2020. Gemeente Leiden: Leiden. 
Gemeente Leiden (2015). Leiden Duurzaam 2030. Gemeente Leiden: Leiden. 
Gemeente Leiden (2017). Leidse Warmtevisie. Gemeente Leiden: Leiden. 
CE Delft (2020). Evaluatie Duurzaamheidsbeleid Gemeente Leiden. CE Delft: Delft.  
Sleutelstad (2017). ‘Leidse Warmtevisie: in 2035 zes wijken aardgasvrij’, www.sleutelstad.nl  
 [Accessed March 22, 2021].  
NU.nl (2017). ‘Leiden wil in 2035 zes wijken aardgasvrij hebben’, www.nu.nl [Accessed March 22, 
 2021].  
Van Kleef, R. (2017). ‘Wethouder Paul Dirkse over Leidse Warmtevisie’, Sleutelstad.   
 https://sleutelstad.nl/2017/12/01/leidse-warmtevisie-2035-zes-wijken-aardgasvrij/  
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


