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A B S T R A C T   

Decarbonising heat is especially difficult in the Netherlands, as it is the country in Europe most heavily 
dependent on natural gas for residential heating. However, the Dutch government aims to phase out the use of 
gas by 2050, and has adopted a local government-led process for heat decarbonisation visions and plans for 
neighbourhoods. This article examines the evolution of this new governance approach drawing on documentary 
evidence and interviews with participants in and observers of the Dutch residential heat transition. The Dutch 
approach has a number of strengths, building on the closeness of local government to residents and sophisticated 
mechanisms for technical support and knowledge sharing. However, there a number of challenges have also 
emerged, in policy coherence and instrument consistency, the capacity of municipalities to deliver, problematic 
regional coordination, vulnerability to an incumbent pro-gas coalition, and in some cases poor engagement 
leading to backlash from the public. The Dutch experience has useful lessons for other gas-dependent countries, 
such as the UK, seeking to decarbonise residential heat.   

1. Introduction 

Heat demand is a significant source of emissions in many high- 
emitting countries, meaning that the decarbonisation of heat is essen-
tial for meeting climate goals (IEA, 2022). In Europe, the largest single 
source of energy for residential heating is natural gas (Bertelsen and 
Mathiesen, 2020; IEA, 2022), so phasing out its use in favour of more 
sustainable energy sources is a central challenge. 

This is especially so for the Netherlands, as it is the country most 
heavily dependent on gas for residential heating in Europe (CBS, 2021). 
However, in 2018, following a series of earthquakes in the gas producing 
region of Groningen, it was decided to stop extraction by 2022 (Dutch 
Government, 2020) and phase out gas use in residential heating 
(Beckman and van den Beukel, 2019; Tigchelaar et al., 2019). This effort 
was given new impetus by the adoption of a Climate Agreement in 2019 
that set out targets and a strategy for decarbonising residential heat 
completely by 2050. 

In the Agreement, the lead role for creating visions and strategies for 
gas-free districts across the Netherlands was given to municipalities, i.e. 
local government. This approach is of particular importance because it is 

often argued that cutting emissions from residential heat will require a 
high degree of direct engagement with households (Vringer et al., 2021), 
with local government often seen as the tier of the state closest to the 
public. 

In this article we examine how this governance approach has evolved 
within the wider institutional and political context, and against the 
backdrop of the major energy shock following Russia’s invasion of 
Ukraine in 2022. The study is based on a range of documentary sources, 
29 semi-structured interviews with participants in and close observers of 
the Dutch heat transition process, a number of municipal case studies 
and a UK-Dutch workshop held in September 2022. Our analysis covers 
the period from the adoption of the Climate Agreement in 2019 to late 
2023. 

We show that the creation of a new mandate for municipal leader-
ship was layered on top of existing multi-level energy governance 
structures. In some areas, this has been done in a relatively coherent 
way, but in others this layering has led to tensions and uncertainties, 
which are also reflected in the resulting ‘policy mix’ (Rogge and 
Reichardt, 2016) for the heat transition. As the new approach was 
implemented, experiences from the construction of district visions and 
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plans within the evolving policy mix, along with the positioning of ac-
tors in the gas lobby, have fed back into changes in original policy goals, 
reflecting the complex politics of residential heat decarbonisation. 
However, the transition has been surprisingly robust to the huge in-
crease in prices following the Ukraine crisis. 

The article contributes to the emerging literature on the Dutch 
municipal-led heat transition (e.g. Herreras Martínez et al., 2022), by 
assessing the wider governance context within which local actors are 
working. Our analysis has implications not only for the Dutch strategy 
looking ahead, but also for other countries with a similar high depen-
dence on gas for heating, such as the UK. 

The rest of the article is structured as follows. In the next section we 
lay out an analytical approach for the analysis of the Dutch approach. 
Section 3 describes the methodology and sources of evidence. Section 4 
presents results on the evolution of the governance framework and as-
pects of coherence and tension at the levels of governance and policy, 
dynamics within the politics of heat transition, and the effects of the gas 
crisis. Section 5 concludes and draws out some lessons. 

2. Analytical approach 

We start by laying out a simple analytical approach, which considers 
the coherence of elements at the levels of governance and the policy mix, 
and feedback processes and exogenous shocks within the politics of the 
heat transition. 

It is now widely recognised that socio-technical transitions to low- 
carbon systems require purposeful steering, especially if they are to 
happen rapidly (Scrase and Smith, 2009); Kuzemko et al., 2020; Frank 
et al., 2022). In this sense of steering, the nature of governance (Kooi-
man, 2004); van Popering-Verkerk et al., 2022) is central to the speed 
and effectiveness of transitions. Our focus here is on the key governance 
innovation in the Dutch context, i.e. the new role for municipalities in 
leading visions and plans for moving away from gas at the district level 
(see Section 4.2). 

This development raises the question of how this new role interacts 
with existing frameworks for the governance of heat and heat decar-
bonisation. In the Dutch case, with most heat provided by gas to indi-
vidual households or via district heating, existing heat governance 
included liberalised markets for gas supply, regulation of gas distribu-
tion and heat networks by an independent agency, and central govern-
ment policy making in areas such as tax and support for low-income 
households (see Section 4.3). Existing heat decarbonisation governance 
was centred on central government, through instruments such as sub-
sidies for insulation, and R&D and deployment for low-carbon tech-
nologies, such as heat pumps. Much of this governance landscape was 
established through frameworks set at the EU level. 

New roles for municipalities have not displaced existing roles in the 
governance framework, and so are effectively layered on top (Mahoney 
and Thelen, 2010). This then raises the question of how consistent the 
resulting policy instrument mix arising from these different governance 
roles actually is, and how coherent the processes for aligning the policy 
mix are. While consistency and coherence in policy mixes for sustain-
ability transitions are a theoretical ideal (Rogge and Reichardt, 2016), it 
is widely recognised that a degree of incoherence and inconsistency is 
inevitable in situations of rapid innovation and institutional change 
(Kern and Howlett, 2009; Frank et al., 2020). We should therefore 
expect to find areas of tension between municipal visions and plans on 
the one hand and existing policy and regulation on the other. 

A second question is how far municipalities actually have the 
governance capacities required to play their new roles effectively, 
including powers and authority, financial resources and technical 
expertise (Kuzemko and Britton, 2020). These capacities will be strongly 
shaped by municipalities’ position within wider Dutch multi-level 
governance structures (Hooghe and Marks, 2001). The Netherlands is 
seen as a decentralised unitary state (Toonen, 1990), which should in 
principle work in favour of municipalities having the capacities to play 

an effective leadership role (Ehnert et al., 2018). However, while the 
Dutch idea of decentralisation has deep historical roots it has in practice 
fluctuated over time (Bos, 2013), not least in the funding settlement 
between central and local government. Privatisation and liberalisation, 
along with the rise of regulatory agencies, has also made the Dutch 
government system less state-centric, as elsewhere in the EU (Thatcher 
and Sweet, 2002). There are thus reasons to expect that municipal ca-
pacity may be an issue for delivering the governance model. 

A final dimension for analysing Dutch heat transition governance is 
that of the politics of transition, especially how far the approach can 
mobilise actors for collective action and allocate resources in ways that 
build and maintain legitimacy (Pierre and Peters, 2021). The 
Netherlands is usually seen as having a political culture of cooperation 
and consensus-building (Lijphart, 1968; Lijphart, 2012). These aspects 
can be seen in the process of reaching the Climate Agreement, which 
provided the mandate for municipalities in heat decarbonisation 
(Kooistra, 2021). However, the Agreement represents consensus reached 
at the elite level, while the experience of developing visions and pro-
ducing plans has been unfolding at the local level. We can expect that 
this experience provides a more realistic sense of how these plans, as 
well as the targets in the Agreement and the wider goal of getting rid of 
gas, are seen by the public and other actors, not least incumbents in the 
gas heating regime (Lowes, 2019). A question of interest is therefore 
whether there has been a degree of early policy feedback (Béland et al., 
2022), and what this implies both for municipal strategies, and for the 
wider governance and politics of heat decarbonisation. 

We would also expect the politics of heat decarbonisation to be 
affected by external shocks. Over the last 20 years, energy markets in the 
Netherlands as elsewhere in Europe have been relatively stable. This 
situation changed radically with the major energy crisis sparked by the 
invasion of Ukraine in February 2022, with gas prices consequently 
spiking to extremely high levels (StatLine, 2023). The account here does 
not provide a full analysis of the gas crisis on Dutch energy policy, but 
rather focuses on its effects on the municipal planning process and heat 
decarbonisation politics. Of particular interest is whether the price surge 
accelerated the shift away from gas, or was so disruptive that it slowed 
progress. 

3. Methodology 

The focus of this study is innovation in heat transition governance, i. 
e. a complex, multi-dimensional process, for which a case study meth-
odology (Yin, 2018) is the most appropriate. The Netherlands was 
selected as the critical case (Flyvbjerg, 2006), i.e. the most gas depen-
dent country in Europe. 

In developing the evidence base for the study, we drew on a wide 
range of data sources including: policy and legislation documentation; 
secondary research; grey literature; discussions in an online workshop 
with about 50 Dutch and British policymakers and project leaders in the 
area of heat transition held by the research team in September 2022, and 
29 semi-structured interviews with participants and observers of the 
Dutch heat transition. These interviews were collected as part of a wider 
study of heat transitions in the Netherlands and Great Britain. All in-
terviews were conducted between December 2021 and September 2022, 
with some face-to-face and others on-line. Interviewees were initially 
identified through the networks of the research team and through 
snowballing. We then deliberately sought to recruit interviewees rep-
resenting a wide range of stakeholder groups, including representatives 
of central, provincial and local governments, business associations, civil 
society organisations, consultancies, local energy co-operatives, and 
academic and research organisations (see details in the Appendix). 

Interviews varied in length but were mostly of the order of 1 h long. 
The majority of the interviews were recorded and transcribed verbatim, 
and the transcripts then thematically analysed. 

In addition, we examined a small number of case studies of municipal 
visioning and planning processes and outcomes in Amsterdam, 
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Hoogeveen, Pekela and Tilburg. These cases were chosen to reflect a 
range of contexts from a large city through to a rural area, geographical 
diversity across the Netherlands and a range of different technological 
approaches, including a high reliance on heat networks in Tilburg, 
hydrogen in Hoogeveen (Erflanden), green gas and the use of heat 
pumps and solar panels in Pekela and a mix of approaches in Amster-
dam. Case study locations were visited between March and September 
2022. 

4. Results 

The new role of municipalities in heat transition governance in the 
2019 Climate Agreement was an innovation in the governance of the 
heat transition in the Netherlands. As discussed in Section 2, this 
development raises a number of questions. First, is the approach deliv-
ering a coherent and consistent policy mix? Second, given multi-level 
governance relationships, do municipalities have sufficient capacity to 
play this role? Third, how far has the governance strategy underpinned 
the political sustainability of heat decarbonisation? 

In this section we explore each of these questions in turn to build up 
an understanding of how the municipal-led approach is evolving. First, 
however, we provide some context with a brief account of the residential 
heating regime at the start of the transition, and describe the develop-
ment of the municipal approach in the 2019 Climate Agreement. 

4.1. Historical context 

The Netherlands has the most gas dependent heating system in 
Europe. Up until the 1950s, municipalities had developed town gas 
production facilities, and extensive distribution networks, but these 
were fragmented and used different technical standards (Bertelsen et al., 
2021). After the discovery of natural gas in Groningen in 1959, the 
Netherlands became a major producer, and by the 1970s distribution 
networks had been integrated into a single national system. In 2019, 
92% of homes had access to the gas grid (CBS, 2021), 82% of which had 
individual boilers (in 2022) (CBS, 2023a). 

As a response to the 1970s energy crisis and the increased focus on 
energy efficiency, the 1980s saw the major development of district heat 
networks, mostly using residual heat as a source (Herreras Martínez 
et al., 2023). These networks were originally constructed by munici-
palities, but 90% are now owned by private companies (e.g. Vattenfall, 
Eneco, Ennatuurlijk). Heat networks served around 7% of heat demand 
in 2022 (CBS, 2023a). Some heat networks are associated with housing 
associations, which own 29% of all dwellings (CBS, 2023b). 

The role of natural gas in the Netherlands began to change in the 
2010s. The gas field in Groningen had long been subject to seismic ac-
tivity, but after a major earthquake in 2013 the Dutch government 
began restricting the volume of gas extracted (Tigchelaar et al., 2019; 
Lowes, 2019; CBS, 2019). In 2017, emerging concern about climate 
change under a new government led to an agreement to phase out 
connections to the gas grid for new buildings, and start moving existing 
houses away from gas heating with an ultimate goal of all housing in the 
Netherlands being made sustainable by 2050 (Beckman & van den 
Beukel, 2019). Mandatory emission heat standards were also introduced 
(Rijksdienst voor Ondernemend Nederland (RVO), 2021). In 2018, the 
Netherlands became a net gas importer for the first time (CBS, 2023a). 
Following more earthquakes, the Dutch government announced a de-
cision in 2018 to phase out extraction in Groningen. Gas extraction in 
Groningen stopped in October 2023.2 

4.2. The Climate Agreement and the new role for municipalities 

The move away from gas was given fresh impetus in 2019. The 
Netherlands brokered a Climate Agreement that established a goal of 
95% reduction in greenhouse gas emissions from 1990 levels by 2050. 
The Agreement also specified targets and a governance framework for 
decarbonising five sectors of the economy, including the built environ-
ment. By 2050, all Dutch homes – excluding 10% of homes that are 
already natural gas-free – should have switched to low-carbon heating 
and natural gas should be phased out. As an interim goal, 1.5 million 
homes – or roughly 20% of all homes – should be made ‘more sustain-
able’ by 2030 (Climate Agreement, 2019). 

The cornerstone of the governance framework for the heat transition 
was a locally-oriented strategy based on the approximately 14,000 dis-
tricts (neighbourhoods) in the country, each containing around 500 
homes. The Netherlands’ 342 municipalities were given the key re-
sponsibility for planning and implementing heat transitions (Herreras 
Martínez et al., 2022). Each municipality was required to adopt a vision 
for heat transition by the end of 2021. These were to comprise: i) a 
timeframe specifying the number of homes (by district) that will be 
insulated and will switch to sustainable heating solutions between 2022 
and 2030, and ii) an indication of sustainable heating approaches with 
the lowest social and end-user costs to be adopted by each district in the 
municipality (e.g. all-electric, district heating). They also specify where 
work will start on heat transitions before 2030, and which after 2030. 
Subsequent district-level implementation plans provide detailed plans of 
action for each district. An overview of visions, differentiated by the 
dominant technology, is shown in Fig. 1. 

4.3. Consistency and coherence in the policy mix 

As noted in section 2 above, municipal visioning and planning at 
district level was layered onto an existing governance landscape for heat 
and heat transition policy making, in which national government played 
the central role. 

The Dutch gas market, which evolved under European Directives and 
national laws, is liberalised and unbundled. An independent regulator 
regulates the state-owned national transmission system operator and the 

Fig. 1. Municipal heat visions. 
Source: Heat Expertise Centre, 2022 

2 https://www.rijksoverheid.nl/actueel/nieuws/2023/06/23/gaswinning-gr 
oningen-stopt-per-1-oktober-2023#:~:text=Per%201%20oktober%20dit% 
20jaar,de%20gaswinning%20uit%20 het%20Groningenveld. 
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distribution system operators. District heat networks have been mostly 
privately owned since the 2000s and were unregulated until 2014, since 
when tariffs have been linked to gas prices to protect consumers (Her-
reras Martinez et al., 2023). The main focus of Dutch heat policy until 
recently was a market transformation programme for the rollout of 
higher efficiency condensing boilers in the 1990s (Weber et al., 2002), 
and improving the energy efficiency of housing. Energy efficiency policy 
has again been driven by EU Directives transposed into national pro-
grammes and targets, with all new buildings required to be nearly 
zero-energy from 2021 and proposals for fully decarbonising the 
building stock by 2050 (European Commission, n. d.). With over 80% of 
Dutch housing built in the post-war period (CBS, 2023c), progress on 
energy efficiency has been relatively good and around 85% of the 
housing stock has full roof insulation and double glazing, and around 
75% has wall insulation (Dutch Government, 2020). Carbon emissions 
from housing have been in a slow decline from a peak in the mid-1990s 
(Fig. 2). 

The government has also adopted a range of new or expanded in-
struments to meet Climate Agreement targets. To shift costs from elec-
tricity to gas, taxes on gas were increased significantly in 2023 (Tax and 
Customs Administration, n. d.). A subsidy scheme (ISDE)3 for insulation 
measures, heat pump installation, and heat network connections was 
already in place, but budgets have been scaled up with €325 m available 
in 2022 and €350 m available in 2023 (RVO, 2023a). The budget for the 
main renewable energy support programme (SDE++),4 which includes 
sustainable heat sources, was increased from €5 billion in 2020 to €13 
billion in 2022 (RVO, 2021a). 

A National Insulation Programme was also announced in 2022, 
allocating €4bn to insulate a total of 2.5 million homes (about 30% of all 
homes) by 2030, with a focus on those with poorest thermal perfor-
mance (Dutch Government, 2022b). In the rental sector, there is a ban 
from 2030 on renting out properties with E, F, or G energy labels, i.e., 
those with the worst thermal performance (Dutch Government, 2022a). 
A subsidy scheme for rental properties (SAH5) incentivises connection to 
heat networks. From 2023, the landlord levy reduction scheme lifts the 
landlord levy for social housing associations in exchange for insulating 
the least efficient homes (Dutch Government, 2022c). 

As the process of introducing municipal governance for heat decar-
bonisation into this policy landscape has unfolded, a number of ques-
tions about consistency and coherence in the policy mix have arisen. The 

most obvious issue is how the municipally-led planning process fits with 
instruments that are based on market incentives, since while planning 
occurs at the collective level, market incentives are aimed at individual 
households, and market outcomes may or may not be consistent with 
plans. 

The heat transition vision concept accepts the principle that building 
owners are free to choose any sustainable heating solutions, but em-
phasises that there is a preferred solution for a specific area. Munici-
palities can try to steer households to adopt the preferred solution in 
their district identified by the vision. For example, within pilot projects 
(see below) residents can get a larger subsidy if they opt in for the 
preferred heating approach (PBL, 2022). However, municipalities 
currently do not have the resources to do this at scale. 

In technology terms, this issue can be framed as consistency between 
low-carbon heat network planning and individual dwelling heat pumps. 
While municipalities can indicate in a district plan that a heat network 
approach is most suitable, if large numbers of households install indi-
vidual heat pumps before a network is constructed, then the plan makes 
less sense. To some extent this risk is mitigated by planning by housing 
density, but ideally a coherent approach ensuring a consistent instru-
ment mix would be to coordinate the roll out of heat networks and in-
dividual heat pumps. 

In practice this is not the case. Heat network development is largely 
stalled, with the percentage of heat delivered virtually unchanged at 
6–7% since 2019 (CBS, 2023a). This is not least because a new Collective 
Heat Supply Act (Wet Collectieve Warmtevoorziening) (Dutch Govern-
ment, 2022d) has become mired in controversy in Parliament. After 
more than two years of heated debates regarding market structure, in 
October 2022 the Dutch government proposed that public entities will 
have a majority share in district heat networks (Herreras Martínez et al., 
2023). The bill awaits approval by the Dutch Parliament. But even when 
the Act is eventually passed, detailed planning and construction of heat 
networks takes 6–7 years, so significant growth is not expected until 
2030 at the earliest. 

In the meantime, many municipalities rely on the willingness of 
private network owners to cooperate with plans. For example, in Til-
burg, which has a relatively high proportion of heat produced through 
district heating at 28% of homes (CBS, 2023a), options for the northwest 
of the municipality are to lower the temperature of the Amer heat 
network and replacing the power plant that provides the heat with 
geothermal energy. However, the municipality has no direct control 
over the network and cannot implement any of these changes itself. 

By contrast, individual heat pump installations are expanding 
rapidly, more than doubling between 2021 and 2023, with over 600,000 
heat pumps installed cumulatively to the end of that year (Fig. 3). 

There has been a sharp increase in applications for ISDE subsidies 
driven by the 43% budget increase in 2022 (RVO, 2023a). In spite of the 
increased budget, however, subsidies do not cover 100% of costs, 

Fig. 2. GHG emissions from households 1990–2022. 
Source: https://www.cbs.nl/nl-nl/dossier/dossier-broeikasgassen/welke-se 
ctoren-stoten-broeikasgassen-uit- 

Fig. 3. Number of annually installed heat pumps in the Netherlands. 
Source: Vereniging Warmtepompen, 2023a. 

3 Investeringssubsidie Duurzame Energie en Energiebesparing  
4 Stimulering Duurzame Energieproductie en Klimaattransitie  
5 Stimuleringsregeling Aardgasvrije Huurwoningen 
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meaning that most installations are undertaken by wealthier households 
(Interviews 18, 19, 20, 32), as reported by the Dutch heat pump asso-
ciation (Vereniging Warmtepompen, 2023b). Growth has also been 
strongly driven by the ban on new buildings having gas connections, 
with over 90% of new builds compliant in 2021 (Netbeheer Nederland, 
2023). Of the 100,000 installations in 2022, 70,000 have been installed 
in new buildings. Thus while municipal plans are signalled as playing 
the lead role in the heat transition in the Climate Agreement, currently 
the most dynamic drivers of heat decarbonisation are central govern-
ment subsidy policies and regulations for new build. 

There are similar coherence issues with ‘green’ gases, i.e. hydrogen, 
biomethane and biogas. For example, the municipality of Pekela, in 
north-eastern Netherlands, has made a tentative plan to adopt green gas 
(ECW, 2022). The Amsterdam municipality has made initial plans for 
districts in the historic centre expected to remain on the gas network and 
be supplied with sustainable gas (biogas or green hydrogen) (Amster-
dam Municipality, 2020). However, the availability of green gas de-
pends on central government decisions, yet to be made, about the role of 
hydrogen and the repurposing of the existing gas network. There are 
various government initiatives aimed at cost-discovery and technolog-
ical development for green gases, such as the Integral Knowledge and 
Innovation Agenda (IKIA) and part of the SDE++ programme (RVO, 
2023b). However, hydrogen is not expected to be used in the built 
environment until 2030, with the exception of pilots (Nationaal 
Waterstof Programma, n. d.) The use of biogas at scale will require major 
expansion of gasification and digestion plants, again dependent on 
central government support (Winquist et al., 2021). 

By contrast, the policy mix for energy efficiency has become more 
coherent. Municipal visions and plans typically include improvements in 
thermal performance of existing buildings to try to minimise heat de-
mand. Energy efficiency policy has historically been based on central 
government subsidy instruments (ISDE, SEEH), along with regulations 
for thermal performance, including for the rental sector, driven by the 
EU Energy Performance of Buildings Directive. Municipal governments 
have not historically been involved in these instruments. However, the 
new National Insulation Programme is now linked to the district 
approach to the heat transition – municipalities will receive funding to 
insulate 750,000 homes in the districts scheduled to become natural gas- 
free in the next several years. The programme also aims to insulate one 
million rental properties (both owned by private landlords and housing 
associations). 

Because municipalities are working in an environment in which they 
do not control important policy instruments, as well as wider uncer-
tainty about future technology costs, visions and plans in many cases do 
not specify heating options for each district in detail. For example, while 
Tilburg has a goal of phasing out natural gas and decarbonising resi-
dential heat by 2045, and divides the city into four zones based on the 
age of the building stock, building density and existing infrastructure, 
the vision does not specify technological solutions for each district 
within the zones. Indeed, visions and plans are expected to be frequently 
reviewed. As a result, in the words of one municipal official, ‘Most of the 
[municipal] plans are vague … And this is on purpose’ (Interview 14). Such 
an approach provides flexibility, but also means that municipal in-
struments may not be not immediately implementable, and also less 
effective at coordinating other actors, for example gas and electricity 
network operators, which need to make investment decisions based on 
stable expectations of demand growth or decline. This is particularly 
important given the growing levels of congestion on electricity distri-
bution networks (e.g. Edwardes-Evans, 2023). 

4.4. Capacities of municipalities 

The Climate Agreement not only created new roles for municipalities 
but also established a framework for coordination and support across 
governance levels. Actors across different governance areas were to form 
partnerships to perform specific tasks (e.g. to develop building 

regulations, prepare technical guidance, or establish a pilot pro-
gramme), relying on network governance and collaborative efforts that 
are characteristic of Dutch political culture. However, as decarbon-
isation vision exercises and plans have progressed, some challenges have 
emerged. 

One issue concerns the powers available to local governments. 
Several interviewees expressed concern that local governments do not 
have the necessary instruments for their role in the Dutch heat transition 
(Interviews 1, 3, 9, 14, 22, 28, 32, 33) and compared them to ‘toothless 
tigers’. There was concern that central government had ‘dropped’ the 
task of heat transitions on municipalities without due preparation and 
resources (Interviews 1, 8). As one municipal official put it: ‘Local au-
thorities get responsibility to organise things very quickly, very early in the 
process, without a good national package of rules and regulations’ (Inter-
view 25). Another highlighted the lack of enforcement powers: 

‘We don’t have the means and the power [in the heat transition]. It’s all 
up to the people – if they want to do it and if they want to pay for it. It’s a 
really strange position we have as a municipality. We have the [task of] 
coordination of the heat transition, but we don’t have the means’ 
(Interview 33). 

A draft of the Municipal Instruments for the Heat Transition Act (Wet 
Gemeentelijke Instrumenten Warmtetransitie), was submitted to the House 
of Representatives in June 2023. One of the most contentious provisions 
in the bill is a potential municipal authority to designate areas with 
existing homes to be disconnected from the gas grid (Volkshuisvesting 
Nederland, 2023). However, the passage of the Act through the Dutch 
Parliament is uncertain, and many local authorities may be averse to 
actually using such strong powers. 

A second area is financial resources. Over the past decade the 
Netherlands has seen a trend in central government delegating new tasks 
to municipalities (e.g. youth care, spatial planning) without accompa-
nying increased resources (Groenleer and Hendriks, 2020). Indeed, 
financial resources have been squeezed as local budgets were cut pro-
portionately with government spending under austerity policies adopted 
in the first half of the 2010s (Weske et al., 2014; Rozmainsky et al., 
2022). Since 2013 municipal budget deficits have also been capped 
under the requirements of the EU Stability and Growth Pact. There is 
significant variation in the resources and staff available to municipalities 
to produce the visions and implementation plans (Interviews 11, 15, 19, 
20, 22, 23, 28, 33). Smaller municipalities with limited personnel and 
financial resources face challenges in leading heat transitions (Herreras 
Martínez et al., 2022). 

The difficulties that some local governments face in their new heat 
transition governance role have been recognised. The Dutch government 
initially allocated €2.6bn across the period 2022 to 2026 to local au-
thorities and other actors for planning and implementation activities 
across climate sectors (Dutch Government, 2022b). However, in 2023 a 
further €5.38bn was added for the period to 2030 to help municipal and 
provincial governments cover the costs of additional capacity for 
implementing energy transition in the built environment, electricity, 
mobility, and industry, either through hiring officials or paying for 
external expertise (VNG, 2023). 

A third area is knowledge and expertise. Overall, our case studies 
showed low in-house municipal expertise for planning and implement-
ing heat transitions. This situation is partly a consequence of the liber-
alisation and privatisation of the energy sector in the 1990s. As one 
municipal official put it: 

‘Energy companies were at first owned by the municipalities, and we had 
the knowledge, but we sold them. Now we’re just shareholders, so all the 
knowledge is gone. The only knowledge we have as policymakers and 
project leaders, is all about gathering parties to collaborate. We hire 
consultants [to perform other tasks]’ (Interview 9). 

Central government has provided some technical support. The 
Planbureau voor de Leefomgeving (PBL), i.e. the Dutch environmental 
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assessment agency, created an open-source spatial modelling tool (Vesta 
MAIS) to assess the technical feasibility, costs, and emission reductions 
of different heating technologies for each district. However, the 
approach has limitations – for example, Herreras Martínez et al. (2021) 
point out that cost calculations are made only at the system level, which 
while useful for municipal actors, does not provide insight into how 
costs are spread among building owners and stakeholders in the heat 
supply chain. 

Established under the Climate Agreement, the Heat Expertise Centre 
(HEC) supports municipalities with expert knowledge on the technical, 
legal, and financial aspects of the heat transition. The HEC also devel-
oped guidance on how to include local data in the PBL’s model, a step- 
by-step guide for developing heat transition visions, frameworks for how 
a municipality defines its heat transition tasks based on local context, 
and guides detailing the role of network operators, and assessing heat 
networks’ technical feasibility and business cases. 

Despite these measures, municipalities often hire external consul-
tants to conduct data modelling and techno-economic analyses, design 
citizen participation and communication approaches, and develop 
finance plans. They also rely on external consultants to navigate the PBL 
model outputs, or bring them in because the model is not aligned with 
local needs (Herreras Martínez et al., 2022). One interviewee raised 
concern over this dependence: 

‘Municipalities with much less capacity need to buy that capacity … So if 
[external consultants] go, also a lot of the expertise and the knowledge 
gained in this process leaves the municipality’ (Interview 15). 

Some municipalities have also relied heavily on housing associa-
tions, which are an important partner in planning and implementing 
heat transitions. They share relevant data with municipalities and work 
with them to align multi-year maintenance plans with heat transition 
plans to save costs and reduce nuisance for residents. In the heat tran-
sition visions, municipalities (for example Amsterdam) have often pri-
oritised districts where housing associations have renovation plans in 
the near future. Because regular agreements are made between the 
government and housing associations, it is somewhat easier to enforce 
heat decarbonisation measures in that housing segment (Herreras 
Martínez et al., 2022). 

The PBL and HEC also provide mechanisms for knowledge sharing 
(ECW, 2022). Municipalities have been able to trial heat transition ap-
proaches through a pilot programme for establishing natural gas-free 
districts (Programma Aardgasvrije Wijken (PAW)) that was set up in 
2018. Sixty-four municipalities have received PAW grants with a total of 
€400 m in funding. The pilots examined the use of low-carbon heating 
technologies, effective citizen engagement strategies, opportunities for 
cost reduction, management and administration issues, and the role of 
existing laws and regulations (Interviews 3, 7, 11, 13). 

The programme has been important for what interviewees charac-
terised as a learning-by-doing approach (Interviews 1, 11, 15, 16). A 
national Knowledge and Learning Programme supports sharing the 
knowledge gained through the PAW pilots. Evidence on challenges and 
barriers from pilots is collated, and then solutions are suggested or issues 
are referred to central government to assess whether any policy or 
regulatory changes are needed (PBL, 2022). A PBL analysis of PAW pi-
lots argues that learning follows an S-curve with many unexpected issues 
arising initially, leading to an accelerated transition later on. However, 
the analysis also notes that some challenges are context-specific and 
cannot be resolved on the basis of existing precedents, or generate 
knowledge relevant to other contexts (PBL, 2022). 

The approach to assisting municipalities has changed over time. In 
the first phase, the Heat Expertise Centre and the PAW worked with 
frontrunner municipalities. They examined their experience and pre-
pared guidelines for other municipalities to use. In 2023, the PAW and 
the Heat Expertise Centre merged into a National Programme for Local 
Heat Transitions (Nationaal Programma Lokale Warmtetransitie, NPLW) 
to extend support to all municipalities. 

A final area concerns coordination between local and regional 
governance structures. In addition to the municipal role, the 2019 
Climate Agreement also established regional cooperation by requiring 
government at different levels to work with businesses, community 
groups, and network operators to develop and implement Regional 
Energy Strategies (RES). Thirty strategies were developed between 2019 
and 2020. Their primary purpose was to contribute to the reaching of a 
national target of 35 TWh of large-scale wind and solar electricity pro-
duction (Anfinson et al., 2023). As part of a RES, a Regional Heat 
Structure maps heat demand, available sustainable heat sources, and 
heat infrastructure for the region. The Structures focus primarily on 
supra-municipal heat sources, especially important for collective heat-
ing solutions, including residual heat, geothermal energy, aquathermal 
energy, biomass, solar thermal energy, green gas, hydrogen and heat 
storage (NPRES, 2021). 

However, in practice the RES approach has been problematic for a 
number of reasons. The ‘energy regions’ do not align with existing 
subnational administrative structures in the Netherlands meaning that 
they do not have legal decision-making authority. This makes munici-
palities the primary actors with official decision-making power in en-
ergy regions (Anfinson et al., 2023), including with respect to preferred 
heating options in each district. One of the main reasons for creating the 
RES approach was to involve local actors in decision-making and build 
local support, but to date development has often relied on a technocratic 
spatial planning approach with limited citizen engagement (ibid). The 
intended coordination function of the RESs has therefore not functioned 
well (Van Dijk et al., 2022). Our interviewees were concerned that 
municipalities might prioritise their needs over the needs of the region 
(e.g. Interview 8). As one municipal official put it: 

‘I’m not such a fan of the regions because that’s not in our DNA, as 
we’ve worked a long time together with the central government and 
the province, so we’ve got all kinds of structures for consultations, 
and then there’s the region, but we don’t know how to communicate 
with them. So that’s a new dynamic’ (Interview 9). 

4.5. The politics of the heat transition 

The rationale in the Climate Agreement for giving municipalities a 
leading role in the governance of the heat transition was that citizens 
engage more closely with local than central government: 

It’s about people … Heating grids or renovation projects will be organised 
locally, at district level. Case studies so far have shown that this is more 
successful, as local residents collaborate more with one another and with 
the relevant local government authority (Climate Agreement, 2019, p. 
16). 

The view that municipalities have the best understanding of the local 
context could also be found amongst interviewees: 

‘One of the reasons why the local governments have such a big role in this 
transition, because they can make the translation between this general 
support for these climate goals and the specific things that have to be done 
in people’s homes. … The main task is national but the way it has to be 
implemented is really something of the local government, and the local 
government can make their own priorities which districts are going first’ 
(Interview 11). 

The Climate Agreement negotiations followed a consensus-building 
approach characteristic of Dutch politics. They took over a year and, 
in addition to expert input, included about 150 parties representing the 
interests of employers and labour, business associations, environmental 
and civil society organisations, the government at the local, provincial, 
and central levels, and the Dutch Parliament. 

However, as noted in section 2 above, the Agreement negotiations 
represented consensus reached at an elite, rather than mass political 
level. As one interviewee put it: 
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‘The sector is much more unified than the populace … [The Climate 
Agreement] is probably an agreement between the different organisations 
in the sectors and the government, but that doesn’t mean that there aren’t 
any opponents’ (Interview 2). 

This assessment is echoed in other studies. Hendriks (2008, p. 1009) 
found that Dutch energy transition governance is ‘dominated by in-
dustry and government elites, at the expense of broader democratic 
engagement’ (see also Lelieveldt and Schram, 2023). The challenge is 
not one of awareness – in 2021, 89% of Dutch residents knew about the 
goal to phase out natural gas for domestic heating (RVO, 2023c) – but 
rather one of participation and consent. 

In principle, the municipal visioning and planning process is 
designed to deliver these. Public participation is widely seen as built into 
the development of municipal heat transition visions and district-level 
plans (Interviews 9, 14, 16, 29). Making methodologies for choosing 
low-carbon heating solutions for a specific district helps promote 
transparency. Including residents in the analysis increases support for 
the chosen solution. In some districts, residents have developed their 
own initiatives for low-carbon heating. The Participation Coalition, a 
collaborative initiative of five civil society organisations, worked with 
residents’ initiatives and helped incorporate them into some municipal 
plans (Interview 17). Independent energy advisors and members of the 
community sharing their experience of decarbonising heat in their 
homes help residents to make decisions on heating alternatives and in-
crease public trust. According to an interviewee from a central govern-
ment agency: ‘It’s people they already know and already trust, and they can 
go into their houses and see it’s not such a big change’ (Interview 15). 

The PAW pilots also tested strategies for citizen engagement that 
were then shared with all municipalities. However, variation in 
municipal capacity has in practice meant differences in approaches to 
and the extent of citizen engagement, ranging from simple online sur-
veys to convening citizen assemblies. The PAW case studies suggest that 
if municipalities do not conduct proper public engagement strategies 
and fully consider residents’ interests, there can be resistance (for 
example Van der Pekbuurt in Amsterdam, and Erflanden in Hoogeveen). 
One interviewee reflecting on the experience of Overvecht in Utrecht, 
observed that: 

‘[The district-based approach] has been applied in a pretty strong top- 
down-oriented way, and it has generated a lot of opposition: the munic-
ipality deciding what needs to happen, and then the citizens – the tenants, 
the owners – not being able to voice their concerns and their own wishes, 
and then [starting towards] implementation’ (Interview 2). 

Participation and engagement are also sometimes in tension with 
other elements of the planning approach. The Climate Agreement 
specifies that municipalities must choose low-carbon heating solutions 
with the lowest costs, as calculated through techno-economic analyses, 
but these are not always those preferred by residents. For example, 
modelling in Van der Pekbuurt, Amsterdam showed that connecting 
homes to an existing high-temperature heat network owned by a private 
company and fed by a waste incinerator was the most efficient solution 
for that district. That approach, however, received resistance from res-
idents over concerns about the sustainability of the heat source and high 
tariffs from a monopoly heat provider. Municipal officials therefore need 
to balance choosing heating options based on residents’ preferences and 
steering residents toward the most efficient solution (PBL, 2022). 

Recognition of the need to bring residents along with the decar-
bonisation process (PBL, 2022) has fed back into a major policy shift in 
2022 at the national level. It has been accepted that the initial approach 
of making entire districts gas-free one-by-one faced challenges. The 
assumption was that because a district consists of similar homes, tack-
ling heat decarbonisation in all homes would bring economies of scale. It 
has now been recognised that differences inside homes and in residents’ 
circumstances require much greater customisation. 

The direction of the strategy has also been affected by the politics of 

the gas lobby. The natural gas industry, gas network operators, and 
boiler manufacturers might be seen as losers from the switch to low- 
carbon heating. There are a number of reasons why gas incumbents in 
the Netherlands might be expected to have only a limited influence on 
policy. Gas network operators are state-owned, not privately owned. 
Distribution network operators operate both electricity and gas net-
works, so decline in one business area would be offset by gains in the 
other. In addition, concerns over climate change and the Groningen 
earthquakes reduced support for the use of gas among the Dutch public, 
in principle weakening the position of the lobby (Lowes, 2019). How-
ever, while these factors may have mitigated the power of the pro-gas 
coalition, they have not eliminated it. A number of interviewees saw 
the gas lobby as influencing the Dutch heat transition strategy (e.g. In-
terviews 9, 18, 19, 22, 28, 34). 

The pro-gas coalition has advocated for policies that would allow the 
continued use of the gas network infrastructure by switching to 
hydrogen and biomethane, and the continued use of gas boilers. In May 
2022, the Dutch government issued a Hybrid Heat Pump Plan, making 
the installation of a hybrid heat pump compulsory when a gas boiler is 
replaced from 2026 onward. Such hybrid heat pumps combined with 
boilers can save up to 50–70% on gas consumption and were seen by 
interviewees as an important interim solution (Interviews 15, 32, 16, 18, 
22). But the policy also allows for the continued installation of gas 
boilers, which benefits the pro-gas coalition. The Hybrid Coalition, 
which includes the association of boiler installation companies, the as-
sociation of network operators, and the environmental organisation 
Natuur & Milieu, lobbied for the policy. At a wider level, the overall 
Dutch strategy has thus shifted from a focus on phasing out natural gas at 
the district level to one of reducing gas consumption. 

A final issue to consider is the impact of the energy crisis following 
Russia’s invasion of Ukraine on the Dutch heat decarbonisation strategy. 
Russian imports accounted for around 15% of Dutch gas consumption in 
2022 (Meijerink et al., 2022). The crisis had a huge impact on gas prices 
for Dutch households, jumping by almost 200% in October 2022 (CBS 
StatLine, 2023), although the shock was cushioned by a package of 
measures including a one-off energy subsidy for households on benefits 
and a cut in VAT rates for gas, electricity and district heating.6 

The Dutch government responded partly by pivoting away from 
Russian gas. There were attempts to slow the decline of gas production 
in the North Sea,7 while existing liquid natural gas (LNG) import ca-
pacity was increased and a second terminal was commissioned at 
Eemshaven.8 However, at the same time the transition from gas was 
reasserted.9 The goal of phasing out domestic gas production in Gro-
ningen remained unchanged, although the date was pushed back. 
Reducing energy demand was prioritised, with the new National Insu-
lation Programme. The government also proposed accelerating the 
development of green gas, hydrogen, renewable energy, electrification, 
and the adoption of hybrid heat pumps. This approach was underpinned 
by a shift in public opinion following Russia’s invasion of Ukraine. A poll 
in August 2022 showed increased support for insulation (44% in 2022 
compared with 13% in 2021), and a move away from use of natural gas 
becoming one of the top three priorities for respondents (Motivaction, 
2022). 

6 https://www.government.nl/ministries/ministry-of-economic-affairs-and-c 
limate-policy/news/2022/03/21/measures-to-cushion-impact-of-rising-ene 
rgy-prices-and-inflation.  

7 https://www.rijksoverheid.nl/actueel/nieuws/2022/07/15/versnellin 
g-gaswinning-op-de-noordzee.  

8 See, for example, https://www.kpler.com/blog/netherlands-plans-to- 
boost-lng-import-capacity-could-allow-it-to-fully-replace-russian-gas.  

9 https://www.rijksoverheid.nl/onderwerpen/gas/documenten/kamer 
stukken/2022/03/14/brief-over-gasleveringszekerheid-komende-winter-en-ver 
der. 

A. Devenish and M. Lockwood                                                                                                                                                                                                               

https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy/news/2022/03/21/measures-to-cushion-impact-of-rising-energy-prices-and-inflation
https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy/news/2022/03/21/measures-to-cushion-impact-of-rising-energy-prices-and-inflation
https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy/news/2022/03/21/measures-to-cushion-impact-of-rising-energy-prices-and-inflation
https://www.rijksoverheid.nl/actueel/nieuws/2022/07/15/versnelling-gaswinning-op-de-noordzee
https://www.rijksoverheid.nl/actueel/nieuws/2022/07/15/versnelling-gaswinning-op-de-noordzee
https://www.kpler.com/blog/netherlands-plans-to-boost-lng-import-capacity-could-allow-it-to-fully-replace-russian-gas
https://www.kpler.com/blog/netherlands-plans-to-boost-lng-import-capacity-could-allow-it-to-fully-replace-russian-gas
https://www.rijksoverheid.nl/onderwerpen/gas/documenten/kamerstukken/2022/03/14/brief-over-gasleveringszekerheid-komende-winter-en-verder
https://www.rijksoverheid.nl/onderwerpen/gas/documenten/kamerstukken/2022/03/14/brief-over-gasleveringszekerheid-komende-winter-en-verder
https://www.rijksoverheid.nl/onderwerpen/gas/documenten/kamerstukken/2022/03/14/brief-over-gasleveringszekerheid-komende-winter-en-verder


Energy Policy 187 (2024) 114027

8

5. Conclusion and policy implications 

In this article we have examined the evolution of the Dutch approach 
to the governance of residential heat decarbonisation. Through the 2019 
Climate Agreement this approach has in principle given a lead role to 
municipalities in creating visions and plans at district level for moving 
homes off the use of gas. We assess the implications of this innovative 
approach across a number of areas. 

The Dutch approach has a number of strengths. There are many 
advantages to placing municipalities at the centre of transition gover-
nance, especially understanding of local context and citizen engage-
ment. At both the elite level, in the Climate Agreement process, and in 
the district heat transition visions and planning processes, the approach 
has been consensus oriented and paid attention to inclusion of stake-
holders. The Dutch approach has also created mechanisms for coordi-
nation between actors at the local level, and across levels (i.e. municipal, 
regional and national). 

The PAW pilot programme has sought to build responsiveness, and 
public trust through mechanisms for citizen engagement, supporting 
local heat decarbonisation initiatives by groups of residents, the use of 
independent energy advisors and residents sharing their experience with 
the neighbours. The programme has also developed strong knowledge- 
sharing frameworks. 

However, as the new governance approach has unfolded, it has 
revealed some tensions and challenges. One is the challenge of ensuring 
consistency of the policy mix within a multi-level governance frame-
work, especially between (municipal-led) planning instruments and 
(largely central government-led) market incentive and regulatory in-
struments. Coherence of approach has been achieved in some areas, such 
as the new National Insulation Programme, but there are questions in 
others, such as the fit between heat network expansion and individual 
heat pump rollout. 

A second area concerns the capacity of municipalities to deliver the 
governance tasks allotted to them in the Climate Agreement. There are 
concerns about a lack of appropriate and effective powers, and whether 
financial resources are adequate against the backdrop of austerity in 
2010s and unevenness across municipalities. Some aspects of knowledge 
sharing and expertise are well-developed, with technical support from 
the central PBL agency and learning processes within the pilot pro-
gramme. However, limited technical capacity within municipalities 
means that reliance on consultants is still commonplace. While coordi-
nation mechanisms with the regional level existing, there are questions 
about how effective these are in practice. 

A third area concerns the politics of the heat transition. The over-
arching framework in the Climate Agreement was agreed only at the 
elite level, and concerns about pushback on the ground remain, espe-
cially where engagement efforts have been poor. Some municipalities 
are wrestling with achieving a balance between maintaining public trust 
and choice and ensuring economic and technological efficiency. 

This challenge is related to the balance between tailoring and scaling 
up heat transition approaches. One of the arguments for adopting a 
district-based approach was that it would help achieve economies of 
scale. However, the pilot programme revealed significant heterogeneity 
within districts, requiring understanding of the specifics of buildings and 
residents’ circumstances. Developing such tailor-made solutions con-
sumes time and resources and does not allow for the assumed economies 
of scale and expansion to other districts. At the same time, the gas lobby 
in the Netherlands has been effective in lobbying for interim techno-
logical solutions, such as hybrid heat pumps. These factors have shifted 
the overall strategy away from a focus on phasing out natural gas at the 
district level to reducing gas consumption. 

The experience of the Dutch approach is relevant for other countries, 
especially those, such as England, with a high dependence on gas and 
where the role for local government in heat decarbonisation has yet to 
be defined (CCC, 2020; NAO, 2021; Wade et al., 2021). Lessons arise 
directly out of the Dutch experience. It is important to coordinate the 
timing and interaction of policy instruments such as heat network 
planning, market incentives for individual home technologies and en-
ergy efficiency interventions from the outset of the transition, and then 
as it unfolds. Giving local government a lead role in the governance of 
heat transition only makes sense if they have the powers, financial re-
sources and staff expertise to deliver that role effectively. In the UK’s 
highly centralised state this is a particularly important lesson. Giving 
participation and inclusion in local vision and planning processes as 
much attention as techno-economic considerations is crucial for making 
the politics of transition work on the ground. Keeping the gas lobby in 
check as the transition unfolds is important for maintaining momentum. 
These are again important points for the UK which has a top-down, 
technocratic approach to climate governance and a powerful gas 
lobby (Lowes et al., 2020). 

Overall, the Dutch approach to heat transition governance is one of 
the most systematic and locally-led in Europe. It is still at a compara-
tively early stage, and through the process of its piloting and develop-
ment various challenges have emerged, as well as a number of trade-offs 
between governance goals. However, one of the strengths of the 
approach is that it is adaptive, and if it can address these challenges and 
manage the trade-offs, it could offer a strong model for other countries to 
learn from and adapt. 
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Appendix 

The research project team conducted 42 interviews with 46 people in the Netherlands and the UK between December 2021 and September 2022. 
The interviews were semi-structured, using a list of questions (available on request) that differed between interviewees but for Dutch interviewees 
covered the main issues discussed in Section 4 of this paper. The average interview duration was 1 h. Table A.1 presents a list of interviewees.  

Table A.1 
Interviews  

Number Anonymised interviewee description Date 

1 Academic working on heat transitions in the residential sector at Dutch university December 21, 2021 
2 Academic working on sustainability transitions at Dutch university January 12, 2022 
3 Senior researcher working on heat transitions at Dutch research organisation January 18, 2022 
4 Academic working on sustainability transitions at Dutch university January 19, 2022 
5 Academic working on heat transitions in the residential sector at Dutch university January 24, 2022 
6 Researcher working on citizen participation in energy transitions at Dutch university January 31, 2022 
7 Dutch government senior policy officer February 11, 2022 
8 Academic working on socio-technical transitions at Dutch university February 21, 2022 
9 Policy officer at Dutch municipality March 4, 2022 
10 Researcher in regulation of energy markets at Dutch research organisation March 9, 2022 
11 Dutch government official and Project leader at Dutch subnational government association March 14, 2022 
12 Representative of the Dutch Climate Agreement’s built environment table March 15, 2022 
13 Senior policy adviser at Dutch government March 31, 2022 
14 Heat transition adviser at Dutch municipality April 7, 2022 
15 Research officer at Dutch government April 20, 2022 
16 Treasurer at local Dutch citizen sustainability initiative April 21, 2022 
17 Knowledge and innovation specialist at Dutch consultancy working on energy transition April 25, 2022 
18 Board member at Dutch consultancy working on energy transition May 03, 2022 
19 Programme manager for sustainable heating technologies at Dutch innovation centre focusing on energy decarbonisation May 04, 2022 
20 Chairman at Dutch business association May 05, 2022 
21 Planning officer at Scottish local authority May 11, 2022 
22 Heat transition strategist at Dutch province May 13, 2022 
23 Programme manager at Dutch innovation centre focusing on heat transitions in the built environment May 23, 2022 
24 Academic researching public governance at Dutch university May 23, 2022 
25 Coordinator working on heat decarbonisation in the built environment at Dutch municipality May 24, 2022 
26 Scottish government official May 30, 2022 
27 1. Senior sustainability officer at Scottish local authority 

2. Project officer at Scottish local authority 
May 31, 2022 

28 Energy transition programme manager at Dutch business association June 7, 2022 
29 Academic working on energy policy at a Scottish university June 10, 2022 
30 Scottish government official June 17, 2022 
31 Local energy planning consultant in England June 22, 2022 
32 Senior adviser at Dutch expert knowledge centre June 27, 2022 
33 Project manager working on heat transitions at Dutch municipality June 27, 2022 
34 Dutch government official working on heat transitions June 29, 2022 
35 Adviser on area approach at Dutch municipality July 28, 2022 
36 Academic researching local authority energy policies at a Scottish university August 01, 2022 
37 Regional net zero lead at English combined authority August 01, 2022 
38 Welsh local authority representative working on heat decarbonisation August 12, 2022 
39 Energy and climate lead at English local authority August 22, 2022 
40 Welsh Government official working on heat decarbonisation September 14, 2022 
41 Welsh Government official working on heat decarbonisation September 14, 2022 
42 Sustainability project managers at English local authority and Manager at English environmental consultancy September 28, 2022  
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