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Abstract

The Fit-for-55 report set a condition for member states to reach a fair, competitive, and green
transition. In addition, countries must include energy poverty in the energy transition policies
(European Commission, 2021). In response to this report, Mulder et al. (2021) conducted research into
the actual rates of energy poverty in the Netherlands in which several risk factors emerged that could
indicate both energy injustice and an unequal transition. This research will focus on how these risk
factors emerge in existing policies. This study examined the layers within the transition towards a
decarbonised housing stock, using the multi-level perspective and transition management model. This
revealed that municipalities have an important task and considerable potential to address energy
poverty. To examine municipal policies, a textual analysis was conducted using self-prepared
dictionaries on the 'Transitie Visie Warmte'. The topics related to a green transition were found to
recur in the documents. This research showed that in less than half of the municipalities, the topic of
energy poverty is mentioned and more focused on the risk factors related to energy justice than those
of an equal transition. There is little focus on those with a financial investment barrier and limited

attention in areas where tenants of private landlords are living.
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1. Introduction
Energy poverty was voted as the Dutch word of the year in 2022 (Onze Taal, 2022). The focus on this

word stems from rising energy prices with more people struggling to pay their energy bills. In the
report written by the ‘Nationale Ombudsman’ in 2022, it became clear that energy poverty is not only
about the affordability of the energy bill. The residents most affected by rising energy costs are those
living in poorly insulated homes whom themselves have little to no influence on the energy transition

in their houses (van Zutphen, 2022).

The foundation of the energy transition lies in the Paris Agreement and involves a change from fossil
fuel use to green energy use (Bruyninckx, 2016). The agreement is a token of awareness and an action
plan to reduce and limit climate change. In 2019, as a follow-up to the Paris Agreement, the Climate
Agreement was signed in the Netherlands (Rijksoverheid, 2019). Within this agreement, the energy
transition is being tackled in five different sectors, one of which is the energy transition in the built
environment. Municipalities have a leading role and should cooperate with housing corporations to
decarbonise the housing stock (Mulder et al., 2021). Various actors, such as grid operators, heat
companies and governments, need to join forces to achieve the targets of the Climate Agreement (van

Berkel et al., 2021).

The interplay between the energy transition and energy poverty, as highlighted in the report of the
‘Nationale Ombudsman’, was already highlighted in the European Union's Fit-for-55 report. This
report was released in 2021 and emphasises the need to comply with the commitments made in Paris.
(European Commission, 2021). This report no longer focuses only on the achievement of climate
targets but also looks at the allocations within this transition. The objectives indicate a broader
purpose: a fair, competitive, and green transition. The European Commission highlights energy
poverty in this approach and makes demands on the various member states (Planbureau voor de

Leefomgeving, 2021).

Researchers from the independent research organisation TNO, therefore, published a report on
energy poverty in the Netherlands (Mulder et al., 2021). The report revealed that 550,000 households
are currently experiencing a form of energy poverty, which is approximately 7% of all households. A
household is at risk of energy poverty when it has difficulties with paying the energy bills, when the
housing quality is too low, or when it is unable to participate in the energy transition. The latter group
consists of people that live in a low-energy house, have low financial resources, or cannot decide on
investments themselves because they rent a house (Mulder et al., 2021). As a result, people are unable
to invest in decarbonising their houses. Also, the investments are often not profitable due to the

inferior quality of the house (Tigchelaar et al., 2022).



1.1. Research question
Currently, climate change and energy poverty are interrelated problems in the Netherlands. This is

also reflected by the European Fit-for-55 report stating that these issues should be solved
simultaneously (European Commission, 2021). The Netherlands should report annually on the
statistics in terms of energy poverty, where the report by Mulder et al. (2021) can be perceived as a
first step. As a second condition, the Member States must include energy poverty in the energy
transition of the residential houses, also referred to as the decarbonisation of the housing stock. This
transition can be achieved through two pathways, firstly making homes more efficient and secondly
adapting the energy supply to low-carbon sources (Deloitte Netherlands, 2022). This study will map
out the approach of the transition towards a decarbonised housing stock and whether it incorporates

the problem of energy poverty. The research question therefore reads:

To what extent has energy poverty been taken into account by the governance of the transition to a

decarbonised housing stock in the Netherlands?
To answer this main question, several sub-questions have been formulated:

1. How can the transition towards a decarbonised housing stock be described from the transition
management model and which actors fulfil the roles in this classification?

2. How do the risk factors of energy poverty relate to housing decarbonisation in the tactical role
of the transition in the Netherlands?

3. How do the strategic, operational, and reflexive governance roles address energy poverty in
the Netherlands?

4. To what extent are energy poverty and energy poverty risks reflected in municipalities' policies
and does this follow the current state of energy poverty in the Netherlands?

5. To what extent is the approach from the other governance roles regarding energy poverty in

the transition reflected in municipalities' policies?

1.2. Set-up research
All sub-questions can be partially answered with the literature review. To be able to answer all the

questions comprehensively, a textual analysis will be conducted where the distinct roles within the
transition will be researched in more detail, which involves sub-question 1. The transition
management model used will be explained in the literature review. The textual analysis will examine
energy poverty within municipalities (sub-question 4) and the existing instruments against energy

poverty (sub-question 5).



2. Literature review
The literature review aims to map the available information regarding the governance of the transition

towards a decarbonised housing stock and its focus on energy poverty. Firstly, the meaning of
governance will be discussed, as well as the different fields in which governance is important. This is
followed by a discussion of transitions and the governance models that allow transitions to be

analysed.

Thirdly, the phenomenon of energy poverty will be discussed and linked to the energy transition
through the concepts of energy justice and just transition. Finally, Chapter 4 summarizes the
information about the governance of the transition in the Netherlands using a multi-level perspective
and the transition management model. This last chapter also describes the approach to reducing

energy poverty.

2.1. Governance
To analyse the governance of transitions, it is necessary to understand the meaning of governance

and the fields in which this form of research is used.

2.1.1. Definition of governance
There are different ideas within the literature about the exact definition of governance. One of the

most cited definitions of governance is described by Rhodes (1997) as: “the self-organizing inter-
organizational networks characterized by interdependence, resource exchange, rules of the game and
autonomy from the state”. Ikenberry & Florini (2003) define governance in a broader sense: “how all

how groups of people collectively make choices”.

Within governance literature, three main principles emerge. At first, a governance network is
not only about government but about different actors within a governance network. Secondly, these
self-organising networks aim for less government control and existing hierarchy. Even though the
government may have an overview of the tasks to be accomplished. Thirdly, the networks, therefore,
revolve around different actors who each have their interest in a task and are dependent on each
other. This is in line with research by Kerbergen & Waarden (2004), who showed the trend from
traditional hierarchical governance mechanisms to more modern inclusive arrangements. Governance
can therefore be seen as a coordinating mechanism that structures action and interaction between

actors with some authority and/or legitimacy.

2.1.2. Governance research
A huge amount of research has been done regarding the conditions in which a governance network

emerges, in which networks have been mapped within different dimensions. This resulted in different
frameworks and models that scholars believe are the best to use to identify certain preconditions and

difficulties to make the networks more effective (Klijn, 2008).



These studies may focus on a particular sector such as the private sector, or on the contrary, the public
sector (Klijn, 2008). Several studies have also been done on, for example, healthcare governance

(Siddiqi et al., 2009) or IT governance (Almeida et al., 2013).

Governance studies can be categorised into certain geographical scales such as global
governance or a smaller scale in regional governance (Hoppe and Miedema, 2020). Research has also
been done on the governance of transitions; the governance of a major change in society. Several
models can be used to analyse such a major change. To select the right model, it is important to first
understand the meaning of transition and identify the specific characteristics of the transition towards

a decarbonised housing stock.

2.2. Transitions
The energy transition is an example of a (socio-technical) sustainability transition. This section will first

explain what this means. Next, the models for analysis will be explained, the multi-level model and
the transition management model. These two models are often used to analyse (socio-technical)
sustainability transitions. Finally, the energy transition and the role of decarbonisation of the housing

stock in it will be explained. This is important to eventually discuss the issue of energy poverty.

2.2.1. (Socio-technical) sustainability transitions
Loorbach et al. (2008) describe a transition as a transformation on a large scale in society, in

which society or important subsystems change fundamentally. The term refers to a long-term
nonlinear shift from one equilibrium to another that lasts at least one generation. According to

Markard (2018), this process lasts at least 50 years or more and is continuous and gradual.

Transitions can be technological, economic, ecological, socio-cultural, or institutional and can
influence each other (Rotmans et al., 2001). Sometimes transitions are used to solve broader problems
in society and to reach a sustainable new situation (Avelino et al., 2016). These transitions are known

as processes of social change in response to social challenges and are called sustainability transitions

Apart from the fact that sustainability transitions are intended to solve problems in society,

other characteristics distinguish them from general transitions.

First of all, sustainability transitions involve more governance and guidance (Smith et al.,
2005). This is because they often require many different actors to work together in a coordinated way.
This corresponds with Markard (2018) who indicates that public policies often play a significant role
and that there is an elevated level of complexity and uncertainty. Secondly, the transition is value-
laden; the goals cannot be viewed objectively. Thirdly, sustainability transitions often have winners
and losers and are often highly contested. Fourthly, sustainability transitions are often context
dependent. Different regions often have different values, political systems, natural resources, and

established practices (Markard, 2018).



The latter characteristic has two negative consequences. Firstly, the lock-in of certain systems
makes it difficult to change things in these systems (Klitkou et al., 2015). Secondly, it creates path
dependency whereby the events that took place before still influence the course of events now
(Cairns, 2014). Within the literature, sustainability transitions are often associated with socio-
technological changes. This suggests that the transitions require changes in both the technological
side and consumer practices, cultural meanings, public policies, markets, models, and infrastructures
(Geels, 2019; Elzen et al., 2004).

2.2.2. The multi-level perspective on transitions

Previously, socio-technological transitions were studied using more general theories such as
the evolutionary economic theory (Nelson & Winter, 1993). Additionally, theories have been used that
focus more on technology, constructive technology assessment (Jacobson et al., 1997) or technology
future studies (Porter et al.,, 2004). To examine sustainability changes, literature on sustainability
sciences (Kates & Clark, 2001) or green management and corporate social responsibility (Porter &
Kramer, 2006) can be used as examples. In recent years, this shifted to more transition-focused
studies. As a result, more models emerged that allowed transitions to be analysed and understood

(Bergek et al., 2008; Carlson, 2002).

An example of an emerging model is the multi-level perspective. This model divides a socio-technical
system in which a change takes place into three levels. Figure 2.1 shows the different layers and the
flows between them. The overarching layer is the macro level, also known as the landscape, which
consists of the major autonomous social developments in the field of politics, culture, and world views.

The tempo within this layer is low (Ernst et al., 2016).
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Figure 2.1 The multi-level perspective on transition
Adopted source: Geels (2002)
Note. From “Technological transitions as evolutionary reconfiguration processes: a multi-level
perspective and a case-study,” by F.W. Geels 2002, Research Policy, 31(8-9), 1257-1274.
(https://doi.org/10.1016/s0048-7333(02)00062-8)



Below the macro layer is the meso-level: the regimes. This layer consists of a system of rules and
interests that are shared by certain groups of actors and concerns the historically grown dominant
collective way of thinking. Changes within this stable layer are difficult to implement and there is a
focus on preserving the changes to the system (Ernst et al., 2016). Finally, the micro level: the niches.
Within this layer, deviations from the existing way of doing things can occur. For example, through

new initiatives and technologies.

A sustainable transition can be achieved when changes occur in the regimes. These processes
are illustrated in Figure 2.2 When the regime changes, so do the socio-technical systems: including
technology, infrastructure, actors, rules, and behaviour (Geels, 2002). In the multi-level approaches,
the changes can occur through interaction between the layers. Promising forms of innovation must
emerge from the niches to put pressure on the regimes. At the same time, pressure on the regimes
comes from the landscape. This causes destabilization within the regimes and can change the existing

system and the landscape (Geels, 2002).

Several criticisms of the multi-level approach can be found in the literature. First, Rgpke (2016)
shows that the distribution systems in society are not highlighted sufficiently. As a result, there is less
talk about a socially sustainable transition. This, therefore, means that issues such as poverty are
highlighted less in this approach (Jenkins et al., 2018). Second, the multi-level approach deals less with
the impact that a transition makes. This is often due to the Schumpeterian economic approach and
the desire to understand the transition (Geels, 2019). It is assumed that a transition is intrinsically

positive and therefore, transition scholars do not address outcome assessments (Gillard et al., 2016).
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Figure 2.2 Changes in the multi-level model
Note. From "Technological transitions as evolutionary reconfiguration processes: a multi-level perspective and a case-
study,” by F.W. Geels 2002, Research Policy, 31(8-9), 1257-1274.
(https://doi.org/10.1016/s0048-7333(02)00062-8)
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2.2.3. Governance of transitions
The previous two chapters explained the meaning of a transition and the conditions under which a

transition can be successful. Loorbach et al. (2008) have developed a governance model that identifies
these conditions and describes the optimal way to set up the organisation around a transition: the
transition management model. The transition management model builds on the multi-level
perspective seen in the previous section. It assumes a complex system with a lot of uncertainty. The

approach is best summarised in five characteristics:

- Long-term thinking to accommodate short-term approaches,

- Thinking in more than one domain and assuming multiple actors at various levels,
- Focus on learning by doing and doing by learning,

- Initiate system innovation together with system improvement,

- Keep many options open in the process (Rotmans et al., 2001).

There are several important concepts in the transition management model. At first, the transition
objective needs to be clear but can change during the transition. The transition visions must be
appealing and imaginative and can be used to mobilize the social actors. The interim objectives are
derived from the long-term objectives and are about the process, learning process and the content of
the transition. It is important to evaluate these. The last important note is public support on all levels

(Rotmans et al., 2001).

Within this approach, four different governance activities emerge that are relevant to transitions.

First, the strategic activities. These focus on strategic discussions, long-term and collective
goals, norm-setting and long-term anticipation. The activities revolve around changing the entire
system and achieving consensus about future development. This task takes place within the landscape

(Loorbach et al., 2008).

Secondly, the tactical activities. These are interest-driven and relate to the dominant regimes of the
system. They revolve around rules, institutions, organisations, infrastructure, and routines. The actors
move into different subsectors. These subsystems can be, for example, different sectors or different
domains such as technology or policy. The goals often have a period of 5-15 years. These activities

take place at the regime level (Loorbach et al., 2008).

According to Loorbach et al. (2008), a problem that often arises is the fact that within a regime,
the long-term goal for that regime is often assumed by the landscape. But the actors within a regime
already have a long-term vision because of negotiations with the actors within the system, causing
them to miss the overall goal. In doing so, the goal for the entire social system is undermined and a
long-term integrative policy cannot be implemented. To avoid this, it is important to involve all actors

in the processes.
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The third governance role is the operational activities. These experiments and actions also often have
a short-term vision and are often released for innovation (Loorbach et al., 2008). These activities take

place in the niches.

Finally, the reflexive activities, are related to monitoring, assessments, and evaluation of existing
policies. These are partly already in existing institutions, but also on the Internet, in the media and in
the research world. The reflexive activities are interwoven with the previous three activities

(Loorbach, 2010).

To influence the various activities, certain instruments must be designed. Loorbach and Rotmans

(2006) have done this by placing the model in a cyclical model which is presented in Figure 2.3.
This model consists of the following elements:

1. Structure the problem and create a long-term sustainability vision. Organize the transition
arena which is a network of various important actors in the transition. It is primarily a
strategic task.

2. Develop visions of the future and a transition agenda. Derive the necessary transition

pathways from this which is primarily a tactical activity.

3. An operational task is to ensure transition experiments and bring the transition networks
together.
4. Evaluate and monitor the transition experiments and adjust where necessary. Described

as a reflexive task (Loorbach, 2010).

Problem structuring,
establishment of the

Figure 2.3 Transition Management cycle
Note. From “Transition Management for Sustainable Development: A Prescriptive, Complexity-Based
Governance Framework” by D.Loorbach, 2010, Governance, 23(1), 161-183.
(https.//doi.org/10.1111/j.1468-0491.2009.01471.x)
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2.2.4. Decarbonisation of the housing stock
An example of a (socio-technical) sustainability transition is the energy transition. The energy

transition involves a change from existing polluting fuels such as coal, oil, and gas to clean energy such
as wind, biomass, or solar power. This decarbonisation process involves both a change in energy

production and energy consumption sectors (Sievers et al., 2019).

There are several reasons for these changes in the energy sector. Reasons could include trade prices
or political goals such as market liberalization and less dependence on other countries because of the
scarcity of fossil fuels (Solomon & Krishna, 2011). But as indicated earlier, the basis of this
sustainability transition is the goal to reduce energy-related CO2 emissions to combat climate change

(Grubler, 2012).

As said, the energy transition can be seen as a socio-technological transition. Innovative technologies
emerge to replace the current energy system. On the other side, the social part, new consumer

practices, new policies and a new culture emerge in the energy system.

The concept of lock-in, as discussed in Section 2.1, plays an influential role in the energy transition.
Fossil fuel energy is an advanced system which has led to being optimised and often the most efficient.
As a result, it is difficult for modern technologies to break through (Loorbach & Verbong, 2017).
Several other difficulties in the energy transition have been summarised by Rotmans and Verheijden

(2021) in three points.

First, the old energy infrastructure needs to be dismantled and new energy infrastructure built.
Second, the system needs to move from a centralised system to a decentralised one. Finally, a change
from the top-down way of operating to a bottom-up approach is required where new laws and rules

are necessary (Rotmans, 2011).

A key event in the energy transition was the Paris Climate Conference, as indicated in the Introduction,
which produced the first legally binding Climate Agreement (UNFCCC, 2015). It became clear that
climate change required a global approach in which countries themselves interpret the objectives and
goals. Within the agreement, the built environment emerged as an important sector, accounting for

38% of total global energy-related CO2 emissions.

In the built environment two emissions are central. First, the embodied emissions, where the gasses
are released during the construction and the life cycle of the buildings (EASAC, 2021). Emissions may
also be operational, these occur when energy is used in the building, for example for heating houses,

delivering hot water and energy for cooking (Parkin et al., 2020).

13



Operational energy-related CO2 emissions can be reduced through several pathways. Two ways
emerge as the most important. First, adjusting the energy efficiency of buildings reduces energy
demand (Knobloch et al., 2018). The energy solutions within this pathway can be insulating the

building and replacing current heating systems with more efficient ones.

Second, adjusting the current energy supply with renewable energy is important. This represents

phasing out fossil fuel use (Langevin et al., 2021).

As mentioned in the Introduction, the Climate Agreement was published, in which they also
committed to reducing energy demand and adapting energy supply (Rijksoverheid, 2019). In this
covenant, the difference between buildings and houses is an important distinction. Both parts of the
built environment have different goals and approaches to bringing down emissions. The goal consists
of decarbonising 7 million residential houses and 1 million other buildings, such as schools or offices

(Rijksoverheid, 2019).

Within the energy system of the built environment, two systems are currently in use in the
Netherlands: the gas system and the electricity system. Gas will start to change in the transition to a
system where no fossil gas is used but rather renewable gases such as hydrogen and green gas.
Electricity will play a bigger role than it does in the current system. Additionally, a third system will

become active, using heat networks. This is the heat energy system.

2.3. Energy poverty
The transition is changing energy systems and the relationships within them. A concept that aligns

with these systems is energy poverty. To interpret this concept, the definition, drivers, and

consequences of energy poverty will be discussed.

A prerequisite for an equal energy system is energy justice with, as part of it, a just transition. This
specific concept is highlighted in the Fit-for-55 report as indicated in the Introduction. This assumes a
fair transition. From this perspective, the research institution TNO conducted research on the state of

the Netherlands, which is presented in the last section.

2.3.1. The definition of energy poverty
A fuel poverty phenomenon was first reported in the UK by Brenda Boardman (1991), which involved

fuel to heat houses. Later, the term energy poverty was introduced to also refer to other forms of

energy carriers such as electricity (Bouzarovski & Petrova, 2015).

In the literature, a distinction is made between the definition in developed and less developed
countries. In the latter, energy poverty is about having access to forms of energy, without which they
remain dependent on traditional biomass for cooking and heating (IEA, 2010). In more developed

countries, it is often about affordability (Bouzarovsk & Petrova, 2015).
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In the European Union, different definitions and indicators of energy poverty are used. Several
European countries have an official definition of energy poverty. For example, France defines energy
poverty as a person who encounters in his/her accommodation difficulties in having enough energy
supply to satisfy his/her elementary needs. This is due to the inadequacy of resources or housing

conditions (ONPE, 2014).

Austria has defined energy poverty as: “A household is considered energy poor if its income
is below the at-risk-of-poverty threshold and, at the same time, it has to cover above-average energy

costs.” (E-control, 2013).

In the Netherlands, there is no official national definition defined. For a long time, it was seen as a
general poverty problem and was therefore combated in this way. However, since 2017, more and

more research is done and energy poverty is starting to gain more attention (Feenstra et al., 2021).

2.3.2. Drivers of energy poverty
Some drivers of energy poverty have already been discussed in Section 2.3.1, such as having a low

income. Yet this is not the only driver, as energy poverty is a multi-dimensional problem. It is therefore
difficult to understand how and why households experience this form of poverty (Dubois, 2012).
Nevertheless, in the literature, these are often summarized in three main drivers: the households’

income, the energy efficiency of the home and the energy prices (Hills, 2011; Straver et al., 2020).

Another often-encountered term is energy vulnerability. This implies the risk factors that
contribute to the precariousness of groups of people (Bouzarovski & Petrova, 2015). Several factors

can be identified:

- Accesses, the availability of energy carriers that households need,

- Affordability, the ratio between the costs of fuels and the income of the
household,

- Ability to invest in new infrastructures,

- The flexibility of moving to an appropriate form of energy,

- The energy efficiency of the homes,

- Practices, the governance of the energy market

- Needs are the match between energy requirements and available energy services

(Bouzarovski & Petrova, 2015; Middlemiss & Gillard, 2015).

In the research of Mulder et al. (2021), various drivers of energy poverty emerge. They argue
that it is important to look at the social component of energy poverty and found several indicators.
One of these is the gender income gap which concerns differences in life expectancy and the
sociocultural distribution of tasks between men and women. Disability and chronic illness can also

cause people to require extra warmth. The social isolation of a household can make it difficult to pass
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on information. Literacy and educational background can limit a person's ability to receive
information. The tenure status, is someone an owner or tenant? The occupancy rate, is someone
single or living in a large family? Mental health, because of this, someone is less able to deal with
energy consumption. A migrant background can also play a role where cultural habits or language

issues form a barrier (Mulder et al., 2021).

2.3.3. Consequences of energy poverty
While the previous section highlighted the various causes of energy poverty, there is also

research on the effects of this form of poverty. One of the effects that are often observed is the vicious
circle of energy poverty and general poverty. General poverty also goes up when energy poverty is

experienced (Rademaekers, 2016; Vergeer et al., 2019).

Another major financial consequence is people's saving behaviour on energy due to high
energy bills. This indirectly results in health problems (Bridge, 2015; Pye et al., 2016; Bouzarovski et
al., 2021). Because of this under-consumption of energy, it is often difficult to identify and map energy

poverty (Vergeer et al., 2019).

2.3.4. Energy justice
The various drivers and consequences of energy poverty have shown that energy can increase

disparities in society when looking at, for example, the vicious cycle of overall poverty. It is therefore
important to look at the distribution of benefits and burdens of the energy market; the energy justice
(Bouzarovski et al., 2021). Energy justice means: “Providing all individuals, across all areas, with safe,
affordable and sustainable energy" (McCauley et al., 2013). Jenkins et al. (2014), therefore, define this

as a safe, affordable, and sustainable energy supply for all.

Energy justice involves the entire energy system and consists of three separate parts: the distributive,
procedural and recognition principles. Distributional energy justice is concerned primarily with the
equal distribution of benefits and burdens, for example, having access to energy, its price, and the

energy efficiency of homes (Walker & Day, 2012).

Procedural justification is concerned with an open, fair, and inclusive decision-making process
(Jenkins et al., 2016). Justification by recognition looks at the social factors that influence how the
benefits and burdens are distributed. There may be a lack of focus on, for example, the well-being of
vulnerable people in the energy system Walker & Day, 2012). Within justification through recognition,
then, one often looks at how the distribution runs within the energy transition. People at risk could
be older people or households who are unable to take part in the energy transition because of their

residential houses (Vergeer et al., 2019).
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Part of energy justice is the concept of a just transition, an equal transition. How the just
transition concept relates to energy justice is shown in Figure 2.4 The conditions of an equal transition
have to do with the justification by recognition principle where attention is paid to those who are not

keeping up with the transition and is therefore in line with the energy transition.

The themes and associated risk factors in Figure 2.4 are based on the report of Mulder et al.
(2021), the study which emerged earlier. As already discussed, because of the Fit-for-55 report,
member states must identify both general energy poverty originating from energy inequality and
energy poverty originating from an unequal transition. The states must report on this and include the

problems in transition policies.

Mulder et al. (2021) researched the nature, extent, and regional distribution of energy
poverty. To measure the drivers of energy poverty, they recognised two themes, energy affordability,
related to the risk factors of energy prices and the income of a household. Second, they depicted the
theme of housing quality as a prominent issue within energy poverty which is measured by the energy
label. An overlap was identified with distributional justice within energy justice research (Jenkins et

al.,2016).

In the research of Mulder et al. (2021), the risk factors of an unequal transition were examined. At
first, they saw housing as an important theme. This affects both the efficiency of the transition and

the overall transition adjustments required. This effect will be discussed further in Chapter 4.2.2.
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Figure 2.4 Overview of energy justice, theme, risk factors and energy poverty.
Adopted source: Mulder et al. (2021)
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Mulder et al. (2021) went a step further by looking at the people who live both in low-energy houses
and have no/little influence on improvement. This ability can lie in two types of components. First,
whether someone is experiencing a financial investment barrier, someone does not have the financial

means to make certain modifications and whether someone is a renter or a buyer, the tenure status.

In the study, they saw that 48% of households in the Netherlands live in low-energy houses.
Over half (26.7% ) of them are renters and the remaining group are homeowners with insufficient
financial resources (21.3%). In doing so, they used data on energy labels of houses for energy value,
information on borrowing capacity and home equity for the financial investment barrier and data on

types of ownership to research the tenure status (Mulder et al., 2021).

As said, in the research the regional distribution of energy poverty in the Netherlands is
mapped. In their study, they saw that 7% of households face energy poverty. There are large regional
differences within this group but also a clear dichotomy, a large concentration in the North and (South)
East of the Netherlands and a low level in the Randstad. The large regional differences can also be
seen at the district and neighbourhood level with some municipalities having an extremely high

average (Mulder et al., 2021)

The researchers mapped all the risk factors as a percentage of the entire municipality. The risk
factors related to the transition are shown in Figures 2.5 and 2.6 below. The distribution of people in
a low-energy house and insufficient financial resources follows the distribution of overall energy
poverty. In the research, tenants in an energetically lesser home are the only group that is an

exception, here it follows a very spread distribution across the Netherlands (Mulder et al., 2021).
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Figure 2.5 Geographical distribution of 0.0%  Figure 2.6 Geographical distribution of

low energetic houses and low financial tenants living in low energetic houses. D:0%
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Note. Figure 2.5, & 2.6.
From “De feiten over energiearmoede in Nederland Inzicht op nationaal en lokaal niveau” by Mulder et al., 2021
(https://www.tno.nl/nl/newsroom/2021/09/tno-brengt-energiearmoede-gedetailleerd/)
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The study also analysed the distribution by urbanity. Energy poverty rates within the group of
people who have a low income and an energetically inferior home (energy affordability and housing
quality risk factors), emerged to increase with decreasing urbanity. Not being able to keep up with the
energy transition due to the tenure status follows this distribution. They explain this by the fact that
a lot of investment has been made over the years by urban renewal projects in the Randstad. This has

shifted the focus of energetically inferior houses to the North and East (Mulder et al., 2021).

2.4. The transition toward a decarbonised housing stock in The Netherlands
In Section 2.2.4, the characteristics of energy transitions are discussed. Within the decarbonisation of

the housing stock, two main transition pathways emerged. First, reducing the demand for energy and
changing the supply of energy. This chapter will further explain this transition in the Netherlands using
a multi-level perspective and transition management model classification. Finally, the link to the risk
factors of energy poverty will be made to understand the impact of the transition on this problem and

the policy instruments to address the issue.

2.4.1. Using a multi-level perspective and the transition management model
As emerged in Section 2.2.2 the multi-level model brings out different layers on which change takes

place. In the transition management model, these layers are linked to roles that actors occupy within
these tasks, which are described in Section 2.2.3. This section combines these two models in explaining
the decarbonisation of the housing stock. These models are summarised in Figure 2.7, showing the
classification that will be explained further in this section. In the Netherlands, it was agreed to use the
classification from the transition management model in the approach to transitions (Ministerie van
Volkshuisvesting, Ruimtelijke ordening en Milieubeheer, 2001). Multiple documents emerge within

the tasks that are used which are summarised in Table A.1 in Appendix A.

2.4.1.1. Landscape and the strategic role
The overarching layer is the landscape which consists of developments in the field of politics, culture,

and worldview. The landscape within the decarbonisation of the housing stocks is the concern about
climate change and the realisation of the major influence this sector has. The landscape puts pressure
on the regime as shown in Figure 2.7. The strategic role involves setting a long-term goal and thereby
changing the entire system. The government fulfils this role by drafting the Climate Agreement
(Rijksoverheid, 2019). The long-term goal within the transition of the built environment is
decarbonising 7 million homes. In the Climate Agreement, the government identifies the key players,
in the transition arena. The municipalities, as part of an energy region, emerge as important players
that will have to push through the transition in a neighbourhood-based approach. Housing
corporations are also seen as important players that will have to assist the municipalities. Residents

are also described as important actors who should be involved in the policy through participation.
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Figure 2.7 Transition using multi-level perspective and transition management model.
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20



2.4.1.2. The regime and tactical role
Regimes play a significant role in a transition. It differs on what scale one looks at the transition which

network is seen as the regime. When looking at the energy transition globally, the Netherlands can be
seen as a regime. If you look at the transition on a smaller scale and see the municipality as the
landscape, the neighbourhoods can act as the regime. In this study, municipalities were chosen to be
seen as regimes because of the important task they have been assigned in the Climate Agreement

(Rijksoverheid, 2019). This section maps out their role and the key actors within the regime.

24.1.2.1. Regime
In the regime layer networks of actors are linked together by rules, interests, existing

infrastructure, and culture. It is because of these networks that it is difficult to make changes.
Municipalities are divided into energy regions, which thus makes an energy region a patchwork of
municipalities. The role of energy regions is to create an overview in terms of energy demand because
this often goes beyond the borders of municipalities. They are doing this with the release of the
'Regionale Structuur Warmte' (RSW). The energy regions are in turn part of provinces, they have a

supporting role (Nationaal Programma Regionale Energiestrategieén, 2021).

In municipalities, residents live in certain neighbourhoods with existing energy infrastructure
in the neighbourhood and inside the houses, which is known as the technological side of the transition.
The energy infrastructure is linked to energy systems where residents are connected to a certain
energy provider. The energy price is set in the energy market (Energie in Nederland, 2021). Around
these energy systems and markets, certain laws and regulations are active within which actors must
move. Indoors, people have a certain way of receiving and using energy, which is more the social side
of the transition (Netbeheer Nederland, 2021). Also, residents are owner-occupiers or tenants of a
corporation or landlord. This also makes the rental system an important network within the regime

(Rijksoverheid, 2019).

2.4.1.2.2. Tactical role
Pressures from the landscape and niches are going to change these relationships and infrastructure.

This change is elaborated in the tactical role, which is fulfilled at the regime level. The tactical role
involves translating a long-term vision into a medium-term goal considering the networks of actors.
Here, the municipality is responsible for connecting these actors so that the long-term plan can be
implemented. This is therefore the reason the role of municipalities can also be partly classified as
strategic in terms of bringing together the actors in the transition arena (Rijksoverheid, 2019). The
fulfilment of this role is elaborated in a transition agenda which consists of several transition

pathways. The municipalities present this in the ‘Transitie Visie Wamte’ (TVW).
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This document provides insight into the following components:

- How many homes and buildings will be insulated and/or made natural gas-free by 2030,

- The most promising transition pathways,

- The option with the lowest national costs (Derksen, 2019).

The final choice per district is worked out in the 'Wijkuitvoeringsplannen' (WUP). These must be
available eight years before the plans will be implemented in a particular neighbourhood (Derksen,

2019).

2.4.1.2.3. Transition pathways
Several energy solutions emerge in municipalities' TVW, and the most important ones are highlighted.

These solutions are part of the transition pathways: changing the demand or changing the supply. The
possibilities and where these solutions are the most advantageous will be explained, highlighting the
potential impact on residents. Within changing the energy supply, three energy systems are central,

these are explained in Appendix C.

Transition pathway: energy demand

Within changing energy demand, insulation appears as a solution. This is seen as a ‘no-regret’
adaptation to the house, lower energy demand is beneficial for the transition and this solution ensures
no unnecessary energy infrastructure is built. This involves individual adaptations in current houses,
which must go in combination with other transition pathways as insulation is not going to provide

renewable energy itself (Vereniging van Nederlandse Gemeenten, 2021)

Transition pathway: energy supply

Within changing energy supply, existing energy systems will change. Within systems, solutions can be
either collective or individual. A collective solution is when several households are covered by a
particular solution. An individual option is when the solution is used per household. Thereby, solutions
can be an endpoint where the energy consists entirely of renewable energy. However, the approach

may also use an intermediate solution consisting partly of renewable energy (de Boer et al., 2020).
Energy solutions in the heating system

A new energy system that is emerging is the heat energy system. Central to this option is the
construction of heat networks. These form a large part of the transition and are especially suitable in
places where there is a high demand for heat in an area (Rijksoverheid, 2019). This is because these
networks involve investment and a certain demand for energy to make the networks profitable. In
many neighbourhoods, this is the most concrete collective end-solution for the short term, and the
expectation is that by 2030 the heat network will be the solution for 30-40% of the neighbourhoods
(Van Vlerken, 2021).
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Because a heat grid is expensive, this energy solution is applicable in dense buildings. For
decision-making on the application of a heat grid, it is advantageous if there is a single owner of
buildings that use the heat, such as a housing association. Inside the house, only limited modifications
are needed. However, as the gas connection expires, residents will have to switch to electric cooking

(de Boer et al., 2020).
Energy solutions in the electricity system

Within the electricity system, two solutions are central. At first, the all-electric solutions,
where the entire energy demand is met electrically. The options are individual and are seen as the
final solution. Energy solutions include a heat pump, infrared panels, electric radiators, or electric
central heating boilers. The all-electric solutions are suitable in neighbourhoods with low building
density where a building-by-building solution is needed because a collective solution is not cost-
effective. The all-electric solutions are only cost-effective at an energy label of at least B. High
investments are required inside the house and residents need to switch to electric cooking (Expertise

Centrum Warmte, 2019).

Hybrid solutions are also possible, an example is the hybrid heat pump. This is a combination
of a heat pump and the traditional central heating boiler. This option can serve as an intermediate
individual solution where natural gas and electricity are currently used and the use of sustainable gas
is the final picture (Oei et al., 2021). The solution is suitable for neighbourhoods/areas with low
building density, where a collective solution is often expensive and difficult to implement. A hybrid
heat pump is already suitable for houses with moderate insulation (Expertise Centrum Warmte,
2020a). Several investments inside the house are necessary, but two connections remain active,
making the required investments less than the investments needed for an all-electric solution and not

requiring a switch to electric cooking.
Energy solutions in the gas system

Green gas and hydrogen gasses are long-term solutions, these two renewable gasses could be a
collective final solution to heat certain areas (Regionaal Energieloket, 2022). Technically, green gas is
applicable in all neighbourhoods and will be the cheapest sustainability option for many
neighbourhoods. However, this is a very scarce product and requires a lot of electricity. Also, the
industry gets priority over heating homes with green gas or hydrogen. This transition path will be
deployed in neighbourhoods where another option is not possible such as monumental city centres.

Indoors, no modifications are needed for using green gas (Expertise Centrum Warmte, 2021b).
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2.4.1.2.4. Actorsinthe regime and energy solutions
As Figure 2.7 illustrates, there are several networks at the centre of the regime. These are, first, the

residents (Rijksoverheid, 2019). They live in houses they either own or rent. As a result, housing
associations and landlords are also key players within a regime. The existing authorities are important,
including the National Government, the provinces, energy regions, water boards and, of course, the
municipality itself. Within regimes, a certain energy infrastructure exists both indoors and outdoors,
which the infrastructure a vital component. Finally, the energy markets, are explained in appendix C.
Important players here are the grid operators, energy producers, energy providers, heat companies
and heat producers. Especially grid operators have a significant role in adjusting the existing energy

infrastructure (Energie in Nederland, 2021).

2.4.1.3. Niches and operational role
The changes in regimes, in this case, municipalities, are driven by niches. In the niches, innovative

ideas arise through experimentation where existing ideas are tested. In the decarbonisation of houses,
these are technological advances regarding, for example, a heat pump or research into hydrogen as
energy in homes (European Commission, 2021). These niches, in turn, are driven by the landscape, in
this case, climate concerns and the resulting Climate Agreement (Rijksoverheid, 2019). The actors
active in the niches can be linked to the operational role where innovation plays a key role. The actors

and related documents are explained in Table A.1 in Appendix A.

Primarily, the Climate Agreement focuses on the ‘Programma Aardgasvrije Wijken’ (PAW)
programme (Rijksoverheid, 2019). This is a national inter-governmental body in which research on
gas-free neighbourhoods is being carried out via living labs, ‘Proeftuinen’, spread throughout the
Netherlands to flesh out the transition. When selecting these labs, the implementation plans, the
involvement of residents, the interpretation of the management role by municipalities and the
connection with other tasks in the neighbourhood are examined. In the programme, municipalities
receive a contribution from the government to quickly make a particular neighbourhood sustainable
to be a lesson for the municipalities that follow (Ministerie van Binnenlandse Zaken en

Koninkrijkrelaties, 2021).

Another component of the PAW is the knowledge and learning programme in which municipalities
can participate, set up by the ‘Vereniging van Nederlandse Gemeenten’ (VNG), the association of
municipalities in the Netherlands (Rijksoverheid, 2019). The Climate Agreement also calls for an
innovation programme ‘Integraal Kennis en Innovatie Agenda’ (/KIA), which involves cooperation
between the business community and knowledge institutes. Another body being created is the
‘Expertise Centrum Warmte’ (ECW), a knowledge centre about heat, to provide support to
municipalities. It is about technical, economic and sustainability aspects (Rijksoverheid, 2019). The

‘Leidraad,” a document issued by the ECW, indicates for each neighbourhood which heat options have
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what impact on the neighbourhood, both in social costs and in costs for end users in the

neighbourhood (Rijksoverheid, 2019).

Many researchers within research organisations use their knowledge and research the transition,

examples being CE Delft (Deen et al., 2021) and TNO (Dijkstra et al., 2020).

2.4.1.4. Reflexive role
The reflexive role is not assigned to a particular layer in the multi-level system but is located at both

the macro, meso and micro levels (Loorbach et al., 2008). The reflexive role involves monitoring and
evaluation. Within the TVW, this role is partly built-in because this document will be updated every
five years evaluating the previous document. So, in 2026, the next document will be released
describing what the municipalities will be working on until 2035 (Programma Aardgasvrije Wijken,
2021). In the documents that will be issued now, it is possible to think about what the municipality
will work on after 2030. The TVW will become part of the municipalities' environmental vision, the
long-term vision for the entire physical environment of the territory (Vereniging van Nederlandse

Gemeenten, 2018a).

Some bodies undertake monitoring, an example being the governmental institution ‘Planbureau voor
de Statistiek’ (PBL). They researched whether the bottlenecks highlighted in the PAW are translated

into a change in overall policy at the macro level (van Schie et al., 2022).

2.4.2. Energy poverty risk factors
The previous sections made it clear that there are many actors and policies present within the

transition. The transition takes place at the municipal level with a major impact on residents within
the regime. As revealed in research by Mulder et al. (2021), quite a number of the residents experience
energy poverty, both due to an uneven energy system and an uneven transition. They showed several
risk factors that increase the chances of energy poverty in the transition. This chapter will explain the
impact of energy solutions on the people at risk of energy poverty. This will be followed by the picture
Straver et al. (2020) painted in their research on the instruments and approach against energy poverty
in the Netherlands. A condition, as emerged in the Introduction, is energy poverty being included in
the policy. This picture will be deepened where the textual analysis will further outline the

municipality's approach.
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2.4.2.1. Energy poverty and the energy solutions
From the landscape layer, the Climate Agreement pays attention to energy poverty in several

ways (Rijksoverheid, 2019). Municipalities are committed to deploying energy solutions. How these

options relate to energy poverty risks will be explained in this section.

Transition pathway: energy demand

At first, the solution which adjusts the energy demand is insulation. Insulation can help people
living in low-energy houses, label D or lower, bring down energy use. As highlighted earlier, insulation
is a ‘no regret’ solution and there are many gains to be made in these houses. Also, there is an

important trade-off with the outcomes of the other energy solutions.

However, people with poor finances do not have the means to invest and experience a barrier.
As a result, these people cannot choose this solution (van Berkel et al., 2021). Tenants in a low-energy
house do not influence the improvement of the energy value of the house to be able to reduce energy

demand.

Transition pathway: energy supply

Energy solutions within the electric system have the advantage that electricity prices are low
which makes a switch to this form of energy attractive for people related to the affordability risk factor

(van Middelkoop et al., 2018).
Energy solutions in the electricity system

A complete transition to the electricity system is an all-electric solution. Research shows this
form is only advantageous in houses with an energy label of A or B and will be cost-effective in 2030.
As observed earlier, people experiencing energy poverty live in houses with an energy label of D or
lower and so this option is not likely to be cost-effective (Tigchelaar et al., 2022). Thus, this also
ensures residents cannot avail the financial benefits of this solution. As with insulation, people with
poor finances experience a financial investment barrier for this investment (Tigchelaar et al., 2022).
Added to this is the fact that a lot of investment is needed in a house when it switches to all-electric.
When households do make the attempt and want to borrow money for this investment, they often do
not meet creditworthiness (Schellekens et al., 2019). Tenants also do not influence the elaboration of

an all-electric option and depend on the distribution of the costs of the investment.

Another energy solution within the electricity system is hybrid options. These can partly take
advantage of lower electricity costs which are advantageous for people with low incomes or high
energy costs. This intermediate solution is more quickly effective in low-energy houses than all-electric
solutions (Oei et al., 2021). Tenants again do not influence the installation of the hybrid options and
depend on the distribution of the costs of the investment. People with a financial investment barrier

again do not have the resources for the solutions and thus cannot benefit from the lower electric
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costs. The costs in terms of connection are below the all-electric retrofits (Expertise Centrum Warmte,

2020a).
Energy solutions in the heating system

Within the transition to using heat, the price is still linked to the gas price, this makes prices
for heat still high. This is disadvantageous for people with people who struggle with affordability. An
example of an energy solution, which has come up before, is the heat network. People in low-energy
houses still pay a high price while being connected to the gas grid (Autoriteit Consument en Markt,
2022). Tenants also do not influence the connection to a heat network and depend on the distribution
of end-user costs (Tigchelaar et al., 2022). People with a poor financial situation in some cases have
no means to pay for the investment needed within the home for the heat grid. However, home
retrofits are lower than the all-electric and hybrid options retrofits (Expertise Centrum Warmte,

2020b).
Energy solutions in the gas system

Finally, the use of renewable gas in the gas system. In terms of price, much is still unclear in
this solution. However, the same will apply here that low efficiency in terms of energy value is
disadvantageous. When using green gas, no/little investment is needed in the home (CE Delft, 2021),
which is advantageous for people with low financial resources. Tenants again do not influence the use

of green gas and depend on the distribution of the investment made (Energie-Nederland, 2020).

2.4.2.2. Energy poverty risk factors in the strategic governance role
The European Union is pushing for energy poverty in the Fit-for-55 report with a focus on a fair

transition (European Commission, 2021). In the white paper by Straver et al. (2020), the approach and
the different policy instruments to counter energy poverty in the Netherlands are examined. They
observed that the National Government uses generic measures and bets on affordability and housing
cost neutrality. Residential cost neutrality stands for the fact that the cost of the investment can be
recovered through the benefits (van Berkel et al., 2021). This also applies to tenants of social housing,
as agreed in the Social Rental Agreement (Ministerie van Binnenlandse Zaken en Koninkrijkrelaties,
2022). As for tenants of private landlords, this is not yet clear. Housing cost neutrality and affordability

are tried to be achieved with various subsidies:

- ISDE: Investment subsidy for sustainable energy, homeowners receive a subsidy if they take
two or more insulation measures. This subsidy is about 30% of the cost.
- SEEH: Subsidy for sustainability, facilitates homeowners in the short term to make their homes

more sustainable already.
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In the study by Straver et al. (2020), they noticed that a long-term plan regarding energy
poverty is missing. Measures are not specifically targeted at people experiencing energy poverty.
Within research done by the ‘Nationale Ombudsman’, it emerged that the generic measures regarding
the affordability of energy bills do not help people structurally but are only a temporary solution (van

Zutphen, 2022).

When analysing the Climate Agreement (Rijksoverheid, 2019), the emerging instruments were

linked to the risk factors within the problem of energy poverty.

Regarding the risk factor of housing quality in combination with the tenure status, the
government is first betting in the Climate Agreement on an isolation standard that landlords must
meet by 2050, or sooner if the neighbourhood is designated to go off the gas earlier. This instrument
may protect tenants from high energy costs but does not specifically help against this form of energy

poverty in terms of investment in the transition (Rijksoverheid, 2019).

Regarding social renting, the ‘Startmotor’ has been established. Here, housing corporations will

cooperate with municipalities to connect social rent houses to heat networks (de Boer et al., 2020).

As for people who have little/no money for investment, a programme for small savings is set up,
‘Warmtefonds.” The fund is partly aimed at giving financing options to people who currently find it

difficult or impossible to get financing based on the lending standard (Rijksoverheid, 2019).

To complement this, the ‘Programma Kleine Energiebesparende middelen’ is highlighted whereby
homeowners who live in a poorly insulated house do not have much investment space to support

(Rijksoverheid, 2019).

2.4.2.3. Energy poverty in the tactical role
Straver et al. (2020) showed in their research that most energy poverty projects are taking place on a

municipal scale, with often a positive outcome. This is consistent with research by Berkel et al. (2021),
in which they argue that municipalities pay attention to energy poverty. The researchers argue that
due to the significant role in the transition and having the general poverty policy as a task, the
municipalities can tackle energy poverty.

2.4.3.4 Energy poverty in the operational role

The study by Straver et al. (2020) reveals that within the ‘Proeftuinen’, the PAW conducts research on
various themes, including poverty. The knowledge they gather here is used to advise municipalities
that are not part of the ‘Proeftuinen’. Here, there is no specific theme focused on energy poverty but

is related to general poverty.

They also advise on how municipalities can deal with the subsidies provided by the National

Government and the ‘Warmtefonds’. Some of them focus specifically on energy poverty (van Schie et
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al., 2022). Within the ECW, research is done on the economic side of the transition by mapping end-
user costs. These costs can be used when making choices regarding costs but are not specifically

focused on energy poverty (Expertise Centrum Warmte, 2021a).

2.4.4.5. Energy poverty in the reflexive role
In monitoring, PBL looks at the elaboration of the ‘Proeftuinen’, for example, paying attention to the

issues raised, such as affordability and burden sharing (van Schie et al., 2022).

3. Methodology

The literature review examined the interpretation of the transition towards a decarbonised housing
stock in different governance roles using the multi-level model and transition management model. It
emerged that at the regime level of the transition, municipalities play a tactical role. They have been
given a leading role where using different energy solutions, the transition must be accomplished. In

addition, the study revealed how these solutions relate to the issue of energy poverty.

The European Union requires energy poverty to be included in the transition policies. The literature
study on energy poverty researched how the policies in the different governance roles reflected

energy poverty. In research by Straver et al. (2020) positive projects in municipalities were observed.

The municipalities' transition policies are detailed in the 'Transitievisie Warmte'. To examine the
approach to energy poverty in these policies, the documents can serve as input. However,
municipalities draft these individually. It was therefore decided to perform a textual analysis of the
TVW of the municipalities to be able to further interpret the energy transition approach and the

energy poverty approach and answer the main research question.

3.1 Research method
By using textual analysis, multiple policy documents can be analysed as the texts are seen as data

(Loughran & McDonald, 2015). This research method is more often used within research on policy,
energy transition and energy poverty. Within energy transitions, an example is a report by Yu et al.
(2020), which researched the differences between energy policies in different countries. The method
has also been used often within studies regarding transitions from a multi-level perspective such as

the study by Leipprand & Flachsland (2018).

Self-assembled dictionaries of research words will be used to investigate the number of occurrences
of certain words in the TVW which will be discussed further in this chapter (Loughran & McDonald,
2015).

3.2. Document Selection
Out of the various actors in the energy transition, municipalities were chosen for this study for several

reasons. First, because of the important directing and development tasks, they have been given in the

transition.
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It would also have been a possibility to analyse the RSW of the RES regions. However, the objective of
the RSW is to coordinate the heat demand between the various municipalities and is therefore more
of a technical nature. This does not properly show the trade-offs between the different energy
solutions and actors for further interpretation of the energy transition. In terms of energy poverty,
this also lacks a relationship between the energy regions and residents (Vereniging van Nederlandse

Gemeenten, 2018b).

Another municipal document, the WUP documents, could also have been analysed. However,
these reports are issued in the final stage within municipalities and are not yet ready for all districts.
They lack the trade-offs between the energy solutions and consolidation between actors and are

therefore one step too far in the process.

3.3.  Municipality selection
This section will discuss how a sample of municipalities to analyse was taken. There are

currently 345 municipalities in the Netherlands. By April 2022, over 300 municipalities had completed
the TVW document, and all of them belong to an energy region (Programma Aardgasvrije Wijken,

2021b).

To make an accurate representation of the different municipalities, a classification by CBS was used.
This classification divides the municipalities into eight categories which are defined in Table A.2,
Appendix A, defined by the number of inhabitants. The last category contains municipalities with
fewer than 5,000 inhabitants and the highest category the municipalities with more than 250,000

inhabitants (Centraal Bureau voor de Statistiek, 2022).

[ ] Neturoan Hiafy,uiban [ ] Less than 5,000 mnhabitans [I] 60,000 10 100,000 inhabitants

Urbanity categories i Slightly urban Very highly urban 5.000 to 10,000 inhabitants 100 000 to 150 000 inhabitants
Size categories

Modaratslyurban 9 10,000 ta 20,000 inhabitants 150 000 to 250 000 inhabitants

20,000 to 50,000 inhabitants 250 000 inhabitants of more

Figure 3.1 Urbanity levels of research municipalities  Figure 3.2 Size categories of research municipalities
Adopted source: Centraal Bureau voor de Statistiek, ~ Adopted source: Centraal Bureau voor de Statistiek,

(2021) (2021)
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This presents most municipalities having between 20,000 and 50,000 inhabitants. As already
mentioned, every municipality is part of an energy region. From all the 30 regions two municipalities
were chosen, to ultimately get a representative sample of the Netherlands. This approach is based on
a study by Hoppe & Miedema (2020). A requirement for each municipality was whether the document
was ready and downloadable. Table A.3 (Appendix A) shows the distribution in The Netherlands and
the number of municipalities chosen from that category. This resulted in a list, shown in Table A.4 in
appendix A, with two municipalities from each energy region and a classification that maintains the

distribution of size categories in the Netherlands.

Data from CBS on urbanization is not used for selecting municipalities but will be used later in
the analysis. Here, municipalities are classified into five categories by address density (Centraal Bureau

voor de Statistiek, 2022). These categories are described in Table A.6, Appendix A.

3.3.1 Information on municipalities with ‘Proeftuinen’ and high levels of energy poverty
In the research group, ten municipalities participate in the PAW with a district. These are the

municipalities of Achtkarspelen, Almere, Amsterdam, Apeldoorn, Assen, Doesburg, Hilversum,
Noordoostpolder, Sliedrecht, Vlissingen and Westerkwartier (Ministerie van Binnenlandse Zaken en

Koninkrijksrelaties, 2022).

As indicated earlier in their research, TNO saw a group of municipalities that were far above the
average rate of energy poverty. For each indicator, they compiled a list of the top 20. Five of the 60
municipalities in this study can be found in these lists. These are the municipalities of Achtkarspelen,

Oldambt, Smallingerland, Twenterand and Vaals (Mulder et al., 2021).

3.4.  Data collection and preparation

3.4.1. TVW texts
After the list of 60 municipalities was constructed, the municipal documents were downloaded from

the municipality websites.

The next step was to load the textual data into RStudio where the documents would be analysed. After

loading the raw data, it was cleaned in multiple steps. These steps included:

- Removing whitespaces,

- Changing all letters to lowercase,

- Removing numbers,

- Removing stop words, for this, the package stopwords was downloaded which contains a
Dutch stop word list,

- Finally, removing punctuality.

31



After these steps, the texts were tokenized. This was done at both word level and bigram level
to be able to test on occurrences of two words. This left two datasets, which were merged into one to

be able to analyse them.

3.4.2. Additional data on municipalities
After the dataset was ready for analysis, CBS data on the municipalities as described in Section 5.2,

was added to the dataset (Centraal Bureau voor de Statistiek, 2021). This was done using the CBSdataR
package. First, the entire dataset on the Netherlands was loaded after which filtering was done on the
municipalities included in this analysis. Both the urban and size information on the municipalities were

added.

To display the data on a map of the Netherlands, the municipal and provincial boundaries based on
CBS classifications were loaded into RStudio. These boundaries were obtained from PDOK, a platform
of Geodatasets (Centraal Bureau voor de Statistiek & Publieke Dienstverlening Op de Kaart, 2022). The

geometric information was linked to the prepared lists of the study municipalities.

3.5.  Subquestions and hypotheses
The textual analysis helps answer sub-questions 1,4 and 5. This section will explain for each sub-

guestion what information already exists from the literature review and which are answered within

the textual analysis. Based on this, sub-hypotheses were defined.
Sub-question 1

How can the transition towards a decarbonised housing stock be described from the transition

management model and which actors fulfil the roles in this classification?

This sub-question has already been partly answered in the literature review. In the analysis, the actors
are linked to the distinct roles in the transition management model. This analysis will be extended

using textual analysis.

The literature review identified key actors in the transition arena set up by the government within the
strategic role. The textual analysis will examine whether these actors also emerge as the most

important in the TVW. The sub-hypothesis therefore reads:

Hypothesis 1.1: Of the actors mentioned in the TVW'’s, the most referred actors are housing

associations, residents, and municipalities themselves.

The literature review revealed that energy solutions are advantageous in certain places. It was found
that one category of solutions has a higher potential than another. It can be examined whether this is

reflected within the document. The two hypotheses therefore read:
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Hypothesis 1.2: Of the energy solutions mentioned in the TVW’S heat networks and isolation
are mentioned the most and renewable gasses are mentioned the least frequently.

Hypothesis 1.3: Heat networks are more frequently mentioned in more urban areas.
Sub-question 4

To what extent are energy poverty and energy poverty risks reflected in municipalities' policies and

does this follow the current state of energy poverty in the Netherlands?

The chosen energy solutions within municipalities have a lot of influence on the energy transition.
From the research of Mulder et al. (2021), it emerged that municipalities are showing positive signs in
terms of energy poverty projects. Concepts associated with this are energy justice and an equal
transition. To answer the question, the occurrence of the concept of energy poverty and its related

themes will be observed. The hypothesis is:

Hypothesis 4.1: Energy poverty and related themes have been mentioned at least once in

every TVW.

The research sample found five municipalities with above-average energy poverty, based on the
research of Mulder et al. (2021). It is therefore expected that within the documents of these

municipalities, energy poverty is also represented above average. The hypothesis is:

Hypothesis 4.2: The issue of energy poverty is mentioned above average in the municipalities where

this problem exists above average.

Subsequently, the risk factors within the themes of energy poverty will be discussed. The themes
include energy affordability, housing quality and keeping up with the transition. This also assumes that
where the risk factors pose a greater risk, more attention arises in these areas. Here, for the risk factor
of tenure status, the housing associations and landlords are also considered since they are especially

important for decarbonising these houses.
The hypotheses are:
Hypothesis 4.3: The risk factors have been mentioned at least once in every TVW.

Hypothesis 4.4: The risk factors are mentioned more often in the North and (South) East of

the Netherlands plus Zeeland, except for the tenure status risk factor.

Hypothesis 4.5: The risk factors of energy affordability, housing quality and tenure status are

mentioned more in less urban areas.

Hypothesis 4.6 The actors in the rental market are mentioned more in less urban areas.
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Some of the municipalities have a neighbourhood that participates in the ‘Proeftuinen’ by the PAW. It
is expected that within the municipalities participating, there will be more attention to energy poverty

and the risk factors of energy poverty within the transition. The hypothesis becomes:

Hypothesis 4.7: Within the municipalities participating in the ‘Proeftuinen’, the risk factors are

mentioned more.
Sub-question 5

To what extent is the approach from the other governance roles regarding energy poverty reflected

in municipalities' policies?

In the literature review, policy instruments that can be used by municipalities to tackle energy poverty
emerged. Municipalities are expected to take advantage of this. The policy instruments are in Section
2.4.2.2. linked to the risk factors. This classification was also used in the textual research, examining
the generic instruments such as subsidies for all households. Also, the instruments focus on tenure

status risk factors and the financial barrier risk factor. The hypothesis reads:

Hypothesis 5.1: Policy instruments from the strategic, operational, and reflexive roles are

mentioned in the TVW.

The 'Proeftuinen' municipalities are advised on how to deploy the instruments to combat energy
poverty. Therefore, it is expected that in these municipalities the instruments will be addressed above

average.

Hypothesis 5.2: Within the municipalities participating in the ‘Proeftuinen’, the policy instruments are

mentioned above average.
Itis also expected that municipalities with high energy poverty will use the instruments above average.

Hypothesis 5.3 The policy instruments are mentioned above average municipalities where the

problem of energy poverty exists above average.

3.5.1. Lists for analysis
To research the hypotheses discussed in the previous chapter, lists of words were compiled and stored

in dictionaries (Appendix D). These lists are based on the literature review and can be either single
words or two words, in bigram form. Within the topics, separate decisions were made about adding
the words which are described below. In each case, the number of words per category was considered

to paint an unambiguous and balanced picture.
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3.5.1.1. Dictionary list 1: actors
Section 2.2.1.4 highlighted several actors that are important within the regimes. The groups

highlighted therein have been adopted. It was decided not to add names of companies because these
companies are often locally linked to municipalities, and this could therefore influence the results. A

bigram combination was used here to denote the National Government.

3.5.1.2. Dictionary list 2: energy solutions
To visualise choices within the transition, five types of energy solutions were examined which are

based on Section 4.1. Several words can indicate the different solutions, such as energy gain or energy
efficiency in insulation. It was decided not to add these words to give as balanced a picture as possible

of the different energy solutions.

3.5.1.3. Dictionary list 3: energy poverty
The terms energy poverty, energy justice and equivalent transition are taken from Section 2.3.4. Many

combinations can be thought of to denote an equivalent transition. Here, a combination of different

descriptions was made to still test this phenomenon in the texts.

3.5.1.4. Dictionary list 4: risk factors
The risk factors are taken from the study of Mulder et al. (2021), outlined in Section 2.3.4. The neutral

form of the risk factors was chosen, such as the energy label and not the 'bad energy label'. This is
because, while analysing the texts, it emerged that many combinations are possible, and it could lead

to non-unambiguous results.

3.5.1.5. Dictionary list 5: policy instruments
The list of policy instruments is based on Chapter 2.4.2.2. These have been categorised into the risk

factors they are linked to in this chapter.

3.5.2 Document and group size
The hypotheses are compared at the municipal level in certain hypotheses, for instance in hypothesis

4.7. However, the document size of the municipalities differs which may influence the results.
Therefore, there is always divided by the number of words in the total text to reflect the proportion
of the mentions in the total text. An exception to this is the hypothesis which looks at whether a

municipality mentions the topic at least once.

Secondly, municipalities can be considered at an aggregate level, these groups are provinces, urbanity
categories, 'Proeftuinen' or high-energy poverty. Here, the first step always took into consideration

the total text size when calculating the total per group divided by the group size.
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4. Results and analysis
Based on the different sub-questions and hypotheses, the results of the textual analysis will be

presented which are categorised under the topics of governance of the transition, energy poverty and

its risk factors and the policy instruments. Finally, the main findings will be summarised to conclude.

4.1.  Governance of the transition
Sub-question 1: How can the transition towards a decarbonised housing stock be described from the
transition management model and which actors fulfil the roles in this classification?

Hypothesis 1.1: Of the actors mentioned in the TVW'’s, the most referred actors are housing

associations, residents, and municipalities themselves.

Figure B.1 (Appendix B) shows the distribution of the four actor groups as emerging in the TVW’s,
based on total mentions. Within the texts, the largest group are the governments and the two smallest
groups the energy market and the rental market. Figure B.2 (Appendix B) shows the distribution
among the individual actors within the groups based on total mentions. Indeed, in the residents and
governments group, total mentions of residents and municipalities account for 87.1% of the total
number of mentions in this group. With 90% of the total number of mentions in the housing market
group, housing associations are the most frequently mentioned. The grid operators within the energy
market make up 73.8% of the total number of mentions. This is not surprising because of the

significant role they have been given in adapting the various energy systems, explained in Appendix C.

Hypothesis 1.2: Of the energy solutions mentioned in the TVW’S heat networks and isolation

are mentioned the most and renewable gasses are mentioned the least frequently.

Figure B.3 (Appendix B) reveals the distribution of total mentions by energy solution, based on total
mentions. Heat grids and insulation are the most mentioned solutions, and the smallest mentioned
category is the hybrid options. This goes against the expectation. However, the differences between

renewable gases and hybrid solutions are minor.
Hypothesis 1.3: Heat networks are most frequently mentioned in more urban areas

In Figure B.4 (Appendix B) the distribution of mentioned energy solutions among the urbanity
categories is shown. Heat networks are the most frequently mentioned in most urban areas. In
Appendix B Figures B.5 until B.9, the energy solutions are shown across the provinces in the
Netherlands with the count of mentions per province calculated. Here it can be seen that heat
networks are mentioned more in the Randstad and the other energy solutions are mentioned more
scattered throughout the Netherlands. The distribution of energy solutions thus follows the

expectation.
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4.2.  Energy poverty and risk factors
Sub-question 4: To what extent are energy poverty and energy poverty risks reflected in

municipalities' policies and does this follow the current state of energy poverty in the Netherlands?

Hypothesis 4.1: Energy poverty and related themes have been mentioned at least once in

every TVW.

The TWV’s were examined by municipality for the occurrence of the various themes. The results of
this analysis are presented in Table 4.1. The table reveals that in less than half of the municipalities,
the theme of energy poverty is mentioned at least once and the themes of energy justice and an equal

transition even less. So, this goes against the above hypothesis.

Table 4.1 Information on energy poverty mentions by the municipality

Theme Sum  municipalities Percentage of total Total mentions
one or more mentions municipalities (%)
(n)

Energy poverty 28 47% 123

Energy justice 1 2% 7

Just Transition 4 7% 5

Hypothesis 4.2: The issue of energy poverty is mentioned above average in the municipalities where

this problem exists above average.

To examine the distribution of energy poverty mentions, Figure 4.1 shows the percentage of
municipalities referring to energy poverty within provinces in the Netherlands. When looking
nationally at a high share of energy poverty in certain areas, these are the provinces in the North,
(South-) East of the Netherlands plus Zeeland. This results In a list of research provinces which includes
Flevoland, Friesland, Groningen, Drenthe, Overijssel, Limburg and Zeeland. This classification is based

on the study by Mulder et al. (2021).

Figure 4.1 reveals the provinces Zeeland and Limburg to follow the expected distribution with a high
level of municipalities that mention energy poverty. However, the province of Groningen, where there
is a lot of energy poverty, shows a low number of municipalities mentioning energy poverty. This

shows a mixed picture concerning the distribution of mentions over the Netherlands.
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To gain more insight, Figure B.10 (Appendix B) highlights the five municipalities that have
above-average levels of energy poverty in the municipality and their share of energy poverty
mentioned in the total text. The above-average energy poverty municipalities are based on research
from Mulder et al. (2021) and include Achtkarspelen, Oldambt, Smallingerland, Twenterand and Vaals.
The Figure reveals that two of the municipalities do not mention energy poverty, while the other three

municipalities count above-average mentions. So, like Figure 4.1, this indicates a mixed picture.

:

Drenthe
Cwverijzeel

Geldderland
Zuid-Holland

Noard-Brabant

Share municipalities
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[ Limbuirg

5
S0%
25%
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Figure 4.1 Percentage of municipalities
with one or more mention within
provinces in the Netherlands

Hypothesis 4.3: The risk factors have been mentioned at least once in every TVW.

The texts were analysed by the municipality on the mentions of the risk factors, the results are
presented in Table A.7 (Appendix A). The content reveals that the risk factors related to energy
affordability and housing quality are mentioned in 90% of the municipalities. This percentage is less
for the risk factors related to an equal transition with the financial investment barrier only highlighted

in 17% of the municipalities. So, the risk factors are not mentioned in every municipality.
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Hypothesis 4.4: The risk factors are more common in the North and (South-) East of The

Netherlands and Zeeland, apart from the risk factor of tenure status.

To analyse this, Figures 4.2 to 4.4 show the maps with the mentions of the energy affordability,
housing quality and financial investment barrier risk factors by the provinces in the Netherlands.
Categories have been created based on the proportion of the risk factor mentioned in the province as

a share of the total text.

Figure 4.2 shows the distribution of the energy affordability risk factor. It reveals of the research
provinces (the provinces with a higher share of residents with energy poverty), the municipalities in
Friesland, Groningen and Limburg mention this risk factor relatively often and the least mentions

occur in municipalities in the Randstad, apart from the research province Zeeland.

For the housing quality risk factor, presented in Figure 4.3, the results reveal a less clear outcome and

of the research provinces, the risk factor is only mentioned a lot in Friesland.

The risk factor regarding the financial investment barrier, shown in Figure 4.4, is only mentioned a lot
in the research provinces Limburg and Drenthe, which follow the expectation. However, the lowest

category does seem to be centred in the Northern provinces.

The risk factor of tenure status is more widespread across the Netherlands and thus does not belong
to the risk factor located specifically in the North and (South-) East + Zeeland. The results for this risk
factor are shown in Figure B.11 (Appendix B) where the count of mentions is particularly low in the

Northern provinces.
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Hypothesis 4.5: The risk factors of energy affordability, housing quality and tenure status are

mentioned more in less urban areas.
Hypothesis 4.6 The actors in the rental market are mentioned more in less urban areas.

In Figure 4.5 the distribution of mentions of the risk factors across the urbanity categories is presented.
First, it is notable that housing quality is not mentioned in non-urban areas. The results of the tenure
status and energy affordability risk factors also reveal an unexpected distribution with fewer mentions

in less urban areas. However, this distribution is less clear than the housing quality risk factor.

Energy affordability
Urbanity categories

Not urban
Housing quality

Slightly urban
. Moderately urban

. Highly urban

. Very highly urban

Tenure status

Risk factors

Financial investment barrier

0% 25% 50% 75% 100%
Figure 4.5 The distribution of risk factor mentions in the texts across urbanity categories

To further interpret the tenure status by urbanity, Figure 4.6 shows the distribution of actor mentions
across the urbanity categories. Here, private landlords are mentioned little in the least urban areas

and housing corporations and show a more spread distribution.

Urbanity categories

Landlords Not urban
Slightly urban

. Moderately urban

. Highly urban

. Very highly urban

Housingcorporations

Actors (Rental market)

0% 25% 50% 75% 100%
Share (%)

Figure 4.6 The distribution of rental market actors mentions in the texts across urbanity categories

Hypothesis 4.7: Within the municipalities participating in the ‘Proeftuinen’, the risk factors are

mentioned more.

To analyse these municipalities, in Figures B.12 and B.13 (Appendix B), the count of mentions of the
‘Proeftuinen’ municipalities are highlighted. It is expected that in these municipalities the focus on the
themes of energy poverty and associated risk factors is higher than average. Figure B.12 reveals that

four municipalities do not mention energy poverty and only 1 out of 11 scores above average.

Figure B.13 shows the mentions of the risk factors as a share of the total text of the ‘Proeftuinen’
municipalities. Here it can be seen that except for a few municipalities, they do not score above

average and in some cases do not mention the risk factors. Both figures thus go against expectations.
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4.3. Policy instruments energy poverty
Sub-question 5: To what extent is the approach from the other governance roles regarding energy

poverty reflected in municipalities' policies?
Hypothesis 5.1: The policy instruments are mentioned in the TVW.

To research the mentions of the policy instruments, Table A.8 (Appendix A) reveals the number of
municipalities that mention the instruments at least once for each overarching theme. The table

reveals that for all categories, a minority of municipalities do mention the instruments.

The high share of the financial barrier instrument is notable. This is more than the number of

municipalities that put forward the risk factor of having a financial barrier.

Hypothesis 5.2: Within the municipalities participating in the ‘Proeftuinen’, the policy instruments are

mentioned above average.

Figure B.14 (Appendix B) shows the share of the total number of mentions of each instrument in the
texts of the ‘Proeftuinen’ municipalities. In a particular case, the policy instruments are mentioned
above average, and a substantial proportion of the instruments do not appear at all in the
‘Proeftuinen’ municipalities. However, the high share of municipalities with one or more financial
barrier instruments mentioned is notable. 6 of the 11 municipalities refer to it, which is already a large

share of the total number of municipalities with one or more mention.

Hypothesis 5.3 The policy instruments are mentioned above average municipalities where

the problem of energy poverty exists above average.

To examine this hypothesis, Figure B.15 (Appendix B) reveals the outcomes of the policy instruments
mentioned in the municipalities that have a high share of energy poverty in the municipalities. Here it
becomes clear that also in these municipalities the share of the financial barrier instruments is the
highest. However, it cannot be assumed that when the problem is the biggest the number of mentions

is also above average.

4.4,  Textual analysis conclusion
The Fit-for-55 report set a fair, competitive, and green transition as a condition for member states

with a specific focus on energy poverty (European Commission, 2021). The findings related to sub-
question 1 are in line with expectations regarding the key designated actors and energy solutions,
both in terms of distribution across the Netherlands and distribution among energy solutions. It thus

shows that the parties and practical solutions needed for a green transition are present in the policy.
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The issues of a fair transition and energy poverty are less prominent in the policy documents.
Regarding the distribution across the Netherlands, it has been seen that it cannot be said that where
the problem of energy poverty occurs more the issue is also addressed in the TVW of the

municipalities.

Within the risk factors associated with overall poverty and energy justice, namely energy
affordability and housing quality, the analysis showed that the factors are both considered by the
municipalities. The results of energy affordability showed that it follows the expected distribution, this
could be due to the awareness of the risks related to energy prices and incomes. The municipality
already has the task of addressing general poverty. Housing quality is often cited in the documents

but not more in the places where this risk is higher.

Within the risk factors associated with a Just and fair Transition, varying results have been
observed. Regarding the tenure status, municipalities seem aware of this risk. However, there
appeared to be little focus on private landlords in the areas where the risks of its negative impact on
households are high. Regarding the financial investment barrier, municipalities have little awareness

and do not follow the distribution of more focus where the risk is high.

The analysis of the policy instruments revealed that these are not a central part of the documents, nor
are they mentioned more in the municipalities participating in the 'Proeftuinen’, apart from the policy

instruments that help those with few financial resources for investment.

5. Concluding remarks

5.1. Main conclusion
To what extent has energy poverty been taken into account by the governance of the transition to a

decarbonised housing stock in the Netherlands?

To answer the main question, research was conducted into the content of the transition to a
decarbonised housing stock. This transition is part of the overall energy transition in the Netherlands
which can be labelled as a (socio-technical) sustainability transition. Energy poverty was linked to the

change from the existing energy system through the terms energy justice and just transition.

The Fit-for-55 report prioritises a fair, competitive, and green transition. Member states are expected
to report on energy poverty and include this issue in their policies towards a new energy system
(European Commission, 2021). To examine these policies, two models for analysing the energy

transition were applied: The multi-level perspective and the transition management model.

This analysis revealed that the National Government takes a strategic role in the energy transition.
Namely, the establishment of a long-term goal: a decarbonised housing stock by 2050. However, a

long-term goal regarding energy poverty is lacking, and the focus is on generic interventions. Only a
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few measures that target the risk factors of energy poverty specifically can be found in the Climate

Agreement.

In terms of green transition, a clear plan at the national and municipal level has emerged; in terms of

energy poverty and a fair transition, a lower focus appeared.

Municipalities have a vital role to fulfil in the transition, and their choices have a major impact
on those at risk of energy poverty. These choices are set out in the TVW. After analysing this
document, it was found that within this policy layer, energy poverty and the instruments provided by
the National Government are not a prerequisite part of the policy and nor are these included in the

decisions made.

Another finding was that municipalities consider energy justice risk factors more than the risk factors
of an equal and fair transition. One explanation could be that the risk factors related to energy
justice are better recognised. This can also be noticed in the fact that energy poverty is the Dutch

word of the year due to higher energy prices.

The people experiencing an unequal transition cannot make their houses sustainable
themselves, for example, people experiencing a financial barrier or tenants of private landlords. In
research by Mulder et al (2021), it was found that there are certain areas in the Netherlands with a
substantial risk of forms of energy poverty. This research found that there is not more attention to
this problem in these areas. This may cause this group to grow when prices keep rising, which has a

negative impact on the transition outcomes and increases inequalities in society

Within the decarbonisation of the housing stock, pilots are primarily completed by the PAW,
set up by the government and composed of different actors. They do not highlight energy poverty as
a separate issue, but it is subsumed under overall poverty. The analysis revealed that municipalities
do not have a greater focus on energy poverty. However, the PAW does seem to focus on the tools

that counter the financial investment barrier.

5.2. Limitations
Within the research, several constraints must be considered. First, concerning the textual analysis.

Within this research method, the count of mentions of certain words was examined. However, it was
challenging to estimate whether the correct words are present in the dictionaries and whether they
are complete. The research assumes that a higher number of mentions means a greater focus on the

topic and did not examine the context in which a word appears.

The second limitation is regarding the size of the research group. The research included 60
municipalities in the Netherlands. However, analysing all municipalities 345 could provide a different

result. This is in line with the provincial scale used within the analysis. Not all municipalities within a
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province were analysed. Within the study, it emerged that the differences between areas can be

significant, which means that the research sample may not represent the whole country.

Regarding the data on actual values of energy poverty and related risk factors, the information was
based on the geographical location within the Netherlands and the municipalities in the top 20 energy
poverty municipalities. By using the actual value per municipality to compare with the count of
mentions, a different outcome could emerge in the analysis. Regarding the analysis of approaches to
energy poverty within other roles, an attempt was made to outline the approach as best as possible.
However, there is a chance that municipalities address energy poverty in other policies, or other

governments use different documents explaining energy poverty policies.

5.3.  Further research and policy implications
This provides a good starting point for discussion and further research. Regarding the set-up of this

research, the documents could be compared with the actual data on energy poverty to create a more
balanced picture of the level of energy poverty and the count of mentions. In addition, the
‘Wijkuitvoeringsplannen’ could be analysed and compared with the actual data on energy poverty in
the neighbourhoods. This would make it possible to see whether municipalities at the district level,
where differences are often large, are addressing energy poverty sufficiently. Also, in 2026, the update
of the TVW could be examined to see the progress in terms of focus on energy poverty. Because of
rising energy prices, a significant change may be seen within municipalities when the updated version

is analysed.

A different research method such as interviews with employees of the various municipalities
could provide insight into the cause behind energy poverty in certain places in the Netherlands and
what they lack as tools to counter this. This could also include research into the division made
concerning the transition management model. Interviews could be used to research this classification
and the division of tasks. According to Loorbach et al. (2008), there is a danger of regimes using their
own long-term goal in the policy. Interviews could explore this further and see what the consequences

of this are.
There are several policy implications within this research.

The conditions from the European Union regarding a green transition were reflected in policy
documents at both national and municipal levels. However, the component of energy poverty and a
fair transition appeared to have been left behind. One idea could be for the National Government, like
the European Union did with the Fit-for-55 report, to write a follow-up to the Climate Agreement with
a clear focus on energy poverty (European Commission, 2021). This could require municipalities to
include the issue of energy poverty in all aspects of affordability, housing quality and not keeping up

with the energy transition in the next TVW. Because of the current high energy costs the situation is
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changed and the focus on energy poverty increased. This was reflected in the Introduction where
energy poverty was declared the Dutch word of the year (Onze Taal, 2022). By helping the residents
who are unable to make their homes sustainable structurally instead of temporarily, more steps can

be taken towards the outcomes of the transition and social differences will not increase in the future.

There should be room to make the approach more specific within municipalities because of
the significant differences seen between municipalities in terms of energy poverty. The government
could put in a framework with a checklist that municipalities should comply with. Components of the

checklist can include:

- Municipalities should be aware of the actual state of the different risk factors in the
municipality,

- Municipalities should have a plan on how the different target groups will be reached in
terms of tools provided by the government and what options are available in terms of
energy solutions,

- Municipalities need to have the living situation of residents clear so that it can be seen

which residents cannot decide for themselves.

Here, the PAW must assist municipalities. Just as they do with the implementation of energy
solutions. For this, a department within this organization is needed for handling questions regarding

the checklist.

In terms of the implementation of the existing instruments, policy implications emerged in
the research. The study revealed that the heat grid solution is currently deployed in the Randstad
region, where the problem of energy poverty is less pronounced. For the roll-out of these heat
networks, there are fewer negative consequences linked to people with energy poverty and there is a
great policy tool, namely the 'Startmotor'. Within the areas of energy poverty, namely outside the
Randstad, all-electric and hybrid solutions are more common. Within these solutions, on the contrary,
many adverse effects have been seen for those with energy poverty. Here, a mismatch can be seen
between the solutions and the state of energy poverty that could be better addressed. First, within
the less urban areas, a greater focus on the private rental sector with new laws that counteract a rent
increase because of the installation of all-electric or hybrid solutions, a law that already exists within
social renting. Second, the ‘Proeftuinen’ could focus more on the financial barrier instruments such as
the ‘Warmtefonds and ‘Kleine besparende middelen’, The analysis showed that in the municipalities

participating in the ‘Proeftuinen’, these instruments are already mentioned above average.
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Appendix A: Tables

Table A.1 Summary of governance roles, contributors, documents, and the job.

Adopted sources: Rijksoverheid, (2019), Vereniging van Nederlandse Gemeenten (2018a) & Vereniging

van Nederlandse Gemeenten (2018)

Governance roles Who? Contributors Document/tool Job?
Strategic National Min. BZK, Min. EZK, Climate Agreement Climate change mitigation
government  Min. lenW, Min LNV (Rijksoverheid, 2019) targets, measures, and
agreements.

Tactical RES-region Partnership of ‘Regionale Understanding regional heat
municipalities, Energiestrategie’ (RES) demand and available regional
provinces, water ‘Regionale Structuur heat sources.
boards, civil society Warmte’ Connecting energy demand in
partners and the (RSW) municipalities.

National Government
Tactical Municipality - ‘Transitievisie The timeframe, scale, and
warmte’ (TVW) objective of insulating and/or
natural gas-free homes.

Tactical Municipality - ‘Wijkuitvoeringsplann  Concretisation of the

en’ transition vision heat and

(wup) describes how the municipality
wants to implement or direct
the district-oriented approach
in a specific neighbourhood or
district. With a period and
what measures are needed for
this.

Operational Nationaal Min. BZK, Min. EZK, IPO,  Provide living labs to Learn, signal, agenda and solve

programma  Univan experiment and set problems
Aardgasvrije  Waterschappen, VNG up a knowledge and
wijken learning programme.
Opartional Expertise Steering group: Min. The ‘leidraad’ Provide municipalities
Centrum BZK, Min. EZK, IPO, Uni technical, economic, legal and
Warmte van Waterschappen, sustainability support.
VNG.
Advice group:
Netbeheer Nederland,

Energie Nederland, de
Nederlandse Vereniging

Duurzame Energie,
Techniek Nederland,
Aedes, TNO,
Expertgroep

Energietransitierekenm
odellen (EG ETRM), het
Economisch Instituut
voor de Bouw, Bouwend
Nederland en Stichting
Warmtenetwerk.
Implementation has
been assigned to the
Rijksdienst voor
Ondernemend
Nederland (RVO)
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Tabel A.2 Size categories of municipalities
Adopted source: Centraal Bureau voor de Statistiek (2022)

Code Size categories
1 less than 5 000 inhabitants
5 000 to 10 000 inhabitants
10 000 to 20 000 inhabitants
20 000 to 50 000 inhabitants
50 000 to 100 000 inhabitants
100 000 to 150 000 inhabitants
150 000 to 250 000 inhabitants
250 000 inhabitants or more

cONO UL A~ WN

Tabel A.3 Research municipalities by size categories
Adopted source: Centraal Bureau voor de Statistiek (2022)

Size Percentage = Number of
Categories municipalities
1 1% 1

2 2% 2

3 17% 10

4 53% 32

5 17% 10

6 4% 2

7 4% 1

8 1% 1

- 100% 60

Table A.4 Research municipalities with corresponding energy regions
Adopted source: Centraal Bureau voor de Statistiek (2021)

Municipalities Category Municipalities Category Energy regions
Doetinchem 5 Winterswijk 4 Achterhoek
Gorinchem 4 Molenlanden 4 Alblasserdam
Woudenberg 3 Eemnes 2 Amersfoort

Doesburg 3 Rheden 4 Arnhem/Nijmegen
Heerde 3 Apeldoorn 7 Cleantech

Dordrecht 6 Sliedrecht 4 Drechtsteden

Assen 5 Meppel 4 Drenthe

Almere 7 Noordoostpolder 4 Flevoland

Nijkerk 4 Scherpenzee; 3 Foodvalley
Terschelling 1 Smallingerland 5 Friesland
Achtkarspelen 4 Friesland

Maasdriel 4 Tiel 4 Fruitdelta Rivierenland
Goeree 5 Goeroe-Overflakkee
Westerkwartier 4 Oldambt 4 Groningen

Waalwijk 4 Hilvarenbeek 3 Hart van Brabant
Dongen 4 Hart van Brabant
Hoeksche 5 Hoeksche Waard
Leiderdorp 4 Oegstgeest 4 Holland Rijnland
Oirschot 3 Waalre 3 Metropoolregio Eindhoven
Zuidplas 4 Gouda 5 Midden-Holland

Mook en Middelaar 2 Venray 4 Noord-en Midden-Limburg
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Hoorn

Bernheze
Hilversum
Putten
Barendrecht
Wierden

De Ronde Venen
Moerdijk
Steenwijkerland
Schouwen-Duiveland
Beekdaelen

Arbhrprprbdbbbdpbdbphporobwouvg

Heiloo
Diemen
Amsterdam
Hattem
Delft
Twenterand
Zeist
Roosendaal
Dalfsen
Vlissingen
Vaals

WAoo ps~,oOwWOoOOSPS

Noord-Holland Noord
Noord-oost Brabant
Noord-Holland Zuid
Noord-Veluwe
Rotterdam/Den Haag
Twente

uis

West-Brabant
West-Overrijsel
Zeeland
Zuid-Limburg

Tabel A.6 Urbanity categories of municipalities
Adopted source: Centraal Bureau voor de Statistiek (2022)

Code Urbanity categories Adresses per km2
5 Not urban Less than 500

4 Slightly urban 500 to 1 000

3 Moderately urban 1000 to 1 500

2 Highly urban 1500 to 2 500

1 Very highly urban 2 500 or more

Table A.7 Information on risk factors mentions by municipality

Risk factor

Sum municipalities

one or more
mentions (n)

Percentage of total

municipalities (%)

Total mentions

Energy affordability
Housing quality
Tenure status
Financial investment
barrier

54
54
47
10

90%
90%
78%
17%

363
934
230
19

Table A.8 Information on policy instruments mentions by municipality

Policy instruments

Sum municipalities
one or more mentions

Percentage of total

municipalities (%)

Total mentions

(n)
Generic instruments 7 12% 22
Financial barrier 16 27% 62
instruments
Rental instruments 8 13% 42
(social housing)
Rental instruments 7 12% 36

(landlords)
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Appendix B: Figures

[Residents’
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Figure B.1 Distribution of total actor group mentions in the texts across the

actor groups
Energy market Governments and residents Rental market
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Figure B.2 Count of individual actor groups as mentioned in the texts
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Figure B.3 Distribution of total actor group mentions in the texts across the actor

Heatnetwork
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Figure B.4 The distribution of rental market actors mentions in the texts across urbanity categories
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Figure B.5 The share of heat networks in total
energy solution mentions by province in the

Netherlands
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Figure B.6 The share of insulation in

total energy solution mentions by
province in the Netherlands
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Figure B.8 The share of renewable
gasses in total energy solution mentions
by province in the Netherlands
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Figure B.7 The share of all-electric options in

total energy solution mentions by province
in the Netherlands
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Figure B.9 The share of hybrid options in
total energy solution mentions by
province in the Netherlands
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Figure B.10 The share of energy poverty mentions of total text in high-level energy poverty municipalities
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Figure B.11 The share of tenure status mentions in total text by
province in the Netherlands
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Figure B.12 The share of energy poverty mentions of total text in 'Proeftuinen' municipalities
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Figure B.13 The share of risk factor mentions of total text in 'Proeftuinen' municipalities
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Figure B.14 The share of policy instruments mentions of total text in 'Proeftuinen' municipalities
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Figure B.15 The share of policy instruments mentions of total text in high-level energy poverty
municipalities
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Appendix C: Energy markets
Within the overall energy supply three systems are central. Namelijk het elektriciteitssysteem, het

gas systeem en het warmte systeem.

In the Netherlands, the electricity market and the gas market are currently mainly active. Here, the
producer generates the electricity and gas, the energy supplier buys it from the producer and
residents can choose their energy contract (Vattenfall, 2022). The grid operator ensures that the
energy can be used and is responsible for managing the infrastructure. The rules and laws regarding

the gas market are laid down in the Gas Act (Energie in Nederland, 2021).

Because of the development of heat pumps and all-electric solutions, more electricity demand will

arise, which will require the grid to be made heavier and will lead to discussions about the price. De
netbeheerder is verantwoordelijk voor het aanpassen van zowel het elektriciteitsnet als het gasnet.
The institutional framework of electricity is currently laid down in the Electricity Act. Prices in terms

of electricity are now exceptionally low (Energie in Nederland, 2021).

Energy

E i E
sradliEer nergy supplier nd user

Grid operator

Figure C.1 Set-up of the electricity and gas systems
Adopted source: Energie in Nederland, 2021

Third, a new market is emerging, the heat market, driven by heat networks. In the new heat market,
there are the heat producers who supply the heat, and the heat suppliers who sometimes also take
on the production, transport, and distribution. These are then also called heat companies. These are
new tasks (Kirch, 2020).

The new infrastructure will have to be built. Heat is a more decentralised product as it loses heat
over a longer distance. New heat laws will have to be made regarding the price, which is now linked
to the gas price, and roles regarding the number of providers. This is because now residents have no

choice between heat companies (Ministerie van Algemene Zaken, 2022).

Heat
Heat producer Heat transport distribution

Heat company

Figure C.2 Set-up of the heat system
Adopted source: Kirch, 2020
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Appendix D: Dictionaries

Dictionary list 1: actors

Theme Category Words

Residents Residents inwoners
Residents Residents bewoners
Housingmarket Housing corporation woningcorporatie
Housingmarket Landlord verhuurder
Governments Municipality gemeente
Governments National government rijksoverheid
Governments Provinces provincia
Governments Provinces provincie
Governments Region regio
Governments Waterboards waterschap
Energy infrastructure Heatproducer warmteproducent
Energy infrastructure Heat company warmtebedrijv
Energy infrastructure Heat company warmtebedrijf

Energy infrastructure
Energy infrastructure
Energy infrastructure
Energy infrastructure
Energy infrastructure

Heat supplier
Heat supplier
Energy producer
Energy supplier
Grid operator

warmteleverancier
warmteaanbieder
energieproducent
energieleverancier
netbeheerder

Theme Category Bigram words
actors Governments nationale overheid
Dictionary list 2: energy solutions
Theme Category Words
Transition path Insulation isolatie
Transition path Heat network bronnet
Transition path Heat network warmtenet
Transition path All-electric all electric
Transition path All-electric allelectric
Transition path Green gas and hydrogen hernieuwbaar
Transition path Green gas and hydrogen groengas
Transition path Green gas and hydrogen waterstof

Theme Category Bigram words

Transition path All-electric elektrische warmtepomp
Transition path Hybride hybride oplossing
Transition path Hybride hybride warmtepomp
Transition path All-electric all electric

Dictionary list 3: energy poverty

Theme

Category

Words

Energy poverty
Energy poverty

Energiearmoede
energierechtvaardigheid

energiearmoede
energierechtvaardigheid
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Bigram words

Theme Category Bigram words
Energy poverty energiearmoede energie armoede
Energy poverty gelijkwaardige transitie gelijkwaardige transitie
Energy poverty gelijkwaardige transitie gelijkwaardige warmtetransitie
Energy poverty gelijkwaardige transitie gelijkwaardige energietransitie
Energy poverty gelijkwaardige transitie inclusieve transitie
Energy poverty gelijkwaardige transitie inclusieve energietransitie
Energy poverty gelijkwaardige transitie inclusieve warmtetransitie
Energy poverty gelijkwaardige transitie rechtvaardige energietransitie
Energy poverty gelijkwaardige transitie rechtvaardige warmtetransitie
Energy poverty gelijkwaardige transitie rechtvaardige transitie
Energy poverty gelijkwaardige transitie draagkrachtige transitie
Dictionary list 4: risk factors

Add by hand: verhuurder | huurdersvereniging [verhuurdersheffing

Theme Category Words

riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors
riskfactors

Betaalbaarheid
Betaalbaarheid
Betaalbaarheid
Betaalbaarheid
Betaalbaarheid
Betaalbaarheid
Huiskwaliteit
Huiskwaliteit
Huiskwaliteit
Huur
financieel
financieel
financieel

energiequote
energieratio
inkomen
energierekening
energiekosten
energielasten
isolatieniveau
energielabel
energieprestatie
huurder
investeringsruimte
leenruimte
investeringsmogelijkheden

Bigram words:

Theme

Category

Words

riskfactors

Huur

sociale huurwoning

Dictionary list 5: policy instruments

Theme Category Words

measurements rentalsocial startmotor

measurements rentallandlord isolatiestandaard

measurements financial warmtefonds

measurements financial energiebespaarhypotheek
Bigram words:

Theme Category Bigram words

measurements generic investeringssubsidie Duurzame

measurements generic subsidie energiebesparing

measurements rentalandlord standaard isolatie
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measurements financial kleine energiebesparende
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