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Abstract

Background Heating is a key challenge for Europe’s decarbonisation goals, accounting for a large share of energy
use and emissions while shaping everyday life, comfort, and vulnerability. This article compares home heating
transitions in Finland, Romania, Sweden, and the United Kingdom through an integrated framework combining
energy democracy, energy citizenship, and energy justice. The study examines how ownership, everyday practices,
and inequality intersect to shape citizen roles in heating transitions across diverse political and infrastructural
contexts.

Results Based on archival and secondary material, the analysis reveals strong contextual variation in how citizens
engage with heating systems. In Finland and Sweden, municipally owned district heating offers collective stability
but limited direct agency. In Romania, the collapse of state-controlled networks has left households dependent on
individual and often inefficient systems. In the United Kingdom, liberalised markets promise consumer choice but
deepen vulnerability through cost pressures and weak accountability. Across all cases, household participation is
structured by infrastructures, welfare regimes, and historical legacies rather than by individual choice. Integrating
democracy, citizenship, and justice highlights how governance models, daily practices, and inequalities interact in
shaping heating transitions.

Conclusions Citizen-centred heating transitions require policy approaches sensitive to national contexts and social
realities. Empowerment must go beyond rhetoric to include participatory governance in collective systems, equitable
regulation in liberalised markets, and targeted support for vulnerable households. The study contributes an analytical
framework that captures the social depth of decarbonisation and supports the design of heating transitions that are
democratic, participatory, and just.
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Background

Heating represents one of the most pressing challenges
for Europe’s decarbonisation agenda. Across the EU,
space and water heating account for nearly half of build-
ing energy consumption and contribute to an estimated
38% of carbon emissions [1, 2]. Providing reliable warmth
and hot water is also a basic energy service, needed by
around 40% of households globally [1]. Yet nearly two-
thirds of heating demand continues to be met with fossil
fuels, making heating a critical sector for reducing emis-
sions. Decarbonising heating is not only a technological
task but also a societal transformation that affects every-
day life in profound ways [3, 4]. Shifts in heating practices
alter domestic routines, cultural practices [5] and com-
fort expectations, while also exposing and creating social
vulnerabilities and inequalities [6—8]. Against this back-
ground, this article aims to examine how questions of
energy democracy, energy citizenship, and energy justice
are expressed in heating transitions across Europe.

The European Commission’s Clean Energy Package
(CEP) frames citizens as central actors in the energy tran-
sition, promoting concepts of empowerment, participa-
tion, and fairness [9—12]. By emphasising “active” citizens
through ownership, participation in energy communities,
and behavioural change, the CEP seeks to align decar-
bonisation with democratic and just energy systems.
However, these framings raise questions about how they
resonate with national histories and practices of heating.
Energy transitions are always context-dependent: what
counts as empowerment or fairness in one setting may
mean something different in another [13]. This is partly
because, as research has shown, household heating prac-
tices are shaped not only by technologies and policies but
also by social norms, cultural attachments, gender roles,
and peer influences [14, 15]. Thus, a central problem is
whether the EU’s universal framing of citizen participa-
tion adequately captures the lived realities of heating
transitions across diverse member states and the varied
communities within them.

The aim of this article is to compare how energy
democracy, energy citizenship, and energy justice mani-
fest in heating systems across four European countries:
Finland, Romania, Sweden, and the United Kingdom.
These countries were selected because they represent
diverse political, cultural, and infrastructural trajectories:
from Nordic municipal district heating systems, to post-
socialist infrastructures in Romania, to the liberalised
market model of the UK. By analysing how citizens have
been positioned in past and present heating transitions,
the article aims to identify commonalities, divergences,
and contextual factors that shape contemporary decar-
bonisation challenges.

Building on the comparative analysis of the four Euro-
pean countries studied, the contribution of the paper is
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to introduce an integrated framework for analysing heat-
ing transitions. Energy democracy is here understood in
terms of ownership and governance structures; energy
citizenship refers to everyday practices and household
participation in decision-making and energy justice high-
lights vulnerabilities and inequalities in costs, access,
and recognition [11, 16—18]. While these concepts are
often applied separately, the article demonstrates how
valuable they are when brought together to capture the
full spectrum of citizen roles in energy transitions. The
framework is both a conceptual tool for research and a
practical diagnostic tool for policymakers seeking to
design heating transitions that are low-carbon, demo-
cratic, inclusive, and just. In doing so, it highlights how
policies can remain sensitive to everyday household reali-
ties while addressing the social consequences of techno-
logical and digital innovations.

Article structure

The remainder of this article is organised into five sec-
tions. Section 2 presents earlier research and the analyti-
cal framework, outlining how energy democracy, energy
citizenship, and energy justice are conceptualised and
integrated as complementary lenses. Section 3 describes
the methodology and case selection, explaining how sec-
ondary and archival material from Finland, Romania,
Sweden, and the United Kingdom were analysed com-
paratively. Section 4 presents the empirical findings,
structured thematically around ownership and gover-
nance (democracy), everyday practices and participation
(citizenship), and vulnerability and inequality (justice).
Section 5 develops the discussion, reflecting on how
these findings relate to path-dependent developments
in heating systems, misalignments between EU-level
framings and national realities, and the conceptual value
of the integrated framework. Section 6 concludes by
summarising the key contributions, drawing out policy
implications for citizen-centred heating transitions, and
suggesting directions for future research.

Earlier research on home heating transitions and
analytical framework

Changes to heating systems restructure daily life and
cultural attachments, while also reshaping comfort
expectations and the attainment of thermal comfort [8].
As Velicu & Barca [6] note, energy transitions have the
capacity to mitigate, reproduce and extend inequalities,
underscoring the need for attention to social implications
of the challenge as well as technological viability. This is
not the first heating transition experienced by European
households. Over the past seventy years, most coun-
tries have undergone multiple shifts, from solid fuels to
centralised gas and district heating, and more recently
toward electric solutions such as heat pumps [19-21].
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These past transitions demonstrate that heating is never
merely about efficiency or cost but involves profound
reconfigurations of infrastructures, institutions, and
household practices [8, 22]. They also illustrate that tran-
sitions are uneven, shaped by path dependencies, gover-
nance choices, and social norms [22, 23].

A growing body of research emphasises that heating
practices are deeply embedded in routines and social
organisation, making change inherently difficult [24, 25].
Heating is intertwined with the rhythms of work, care,
and leisure, and is shaped by how people interact with
technologies in practice [15, 24]. Transitions therefore
depend not only on technological substitution but on the
reconfiguration of everyday practices [26]. Policy inter-
ventions can trigger short-term behavioural change, but
sustained transformation requires alignment with social
norms, institutional support, and infrastructural con-
ditions [27, 28]. Strong cultural attachments to familiar
systems, such as wood-burning stoves, together with the
historical proximity and availability of solid fuels, can act
as barriers despite environmental drawback [8, 29-33].
Policy approaches have often framed households as ratio-
nal actors expected to adopt new technologies through
behaviour change, yet this framing has been criticised for
overlooking the structural conditions that shape every-
day energy practices and limit meaningful participation
[34-36].

Equity concerns are equally central in the literature
and have increasingly been conceptualised through the
lens of energy justice. Research shows that heating tran-
sitions risk can disproportionately burden low-income
households, who face higher upfront costs, limited access
to finance, and constrained capacity to adapt [18]. At the
same time, transitions offer potential benefits, including
reduced bills, improved indoor air quality, and health
gains [17]. However, these benefits are unevenly distrib-
uted. Studies highlight how vulnerabilities intersect with
gender, class, disability, and race, and how certain groups
remain underrepresented in both research and policy
design [37-40]. The literature therefore converges on
the view that while low-carbon heating is technically fea-
sible and prices are falling, success requires policies that
address the intertwined social, cultural, and distributive
dimensions of change [7, 41].

This body of work emphasises that households cannot
be treated as homogeneous actors. Instead, heating tran-
sitions must be understood in relation to diverse lived
experiences and structural inequalities that shape access
to energy services and participation in transition pro-
cesses [38, 42]. Intersectional perspectives further dem-
onstrate that transitions may shift rather than eliminate
inequalities, reinforcing the need for policies that address
underlying social conditions rather than focusing solely
on technological uptake [8, 39, 40].
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Taken together, the literature suggests that heating
transitions are socio-technical and political processes
in which governance structures, everyday practices, and
inequalities are deeply intertwined. While low-carbon
heating technologies are increasingly available, successful
transitions depend on addressing the institutional, social,
and distributive dimensions of change. This has led to
growing recognition of the need to integrate perspectives
from energy democracy, energy citizenship, and energy
justice to better understand how participation, power,
and vulnerability shape heating transitions in practice.

Analytical framework: energy democracy, energy
citizenship, and energy justice

The European Union’s Clean Energy Package and related
strategies highlight the need to place citizens at the cen-
tre of energy transitions. In doing so, they invoke prin-
ciples that closely align with the three concepts examined
here: energy democracy, energy citizenship, and energy
justice. These concepts have become increasingly prom-
inent in research since the 2010s [11, 43]. All three are
rooted in broader debates on sustainable development
and the governance of climate change, and they share a
critical stance towards the technocratic approaches that
have traditionally dominated energy research [44]. In
particular, they challenge the persistent neglect of the
public and of democratic engagement in shaping energy
futures [45, 46].

While analytically distinct, the three concepts partly
overlap, particularly regarding questions of participation
and decision-making. For example, procedural justice,
energy democracy, and energy citizenship all address
who participates in energy systems and how. In this
study, the concepts are therefore not treated as mutually
exclusive, but as complementary lenses that foreground
different dimensions of citizen involvement: governance
(democracy), everyday practices (citizenship), and distri-
butional and recognition aspects (justice).

Although the three concepts are often used inter-
changeably [11, 47, 48], each one raises distinct questions.
Together, however, they provide a complementary set of
lenses through which heating transitions can be under-
stood as social as well as technical processes. Energy
democracy asks: Who owns and governs heating sys-
tems? Energy citizenship asks: How do households and
communities interact with heating systems in everyday
life, and how does access to energy strengthen or weaken
their capacity to function fully as citizens in modern soci-
ety? Energy justice asks: Who is most vulnerable in tran-
sitions, and how are inequalities addressed? By bringing
these questions together, the framework functions as a
diagnostic tool to reveal blind spots in governance and
highlight the complexities of inclusivity and fairness in
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practice, and how they are enacted, or neglected, in dif-
ferent contexts.

Energy democracy: ownership and governance

Energy democracy directs attention to the political nature
of energy systems and the distribution of power over
infrastructures. It is primarily concerned with ownership
and decision-making: who controls the means of produc-
tion and distribution, and how authority is exercised [49].
The literature often links energy democracy to collective
ownership, prosumerism, and cooperatives, which are
viewed as steps towards the redistribution of economic
and decision-making power [11]. In the context of heat-
ing, this translates into questions about municipal own-
ership of district heating, the role of private utilities, and
the extent to which governance arrangements enable or
constrain citizen influence [50, 51].

The comparative question raised here is: Who owns and
governs heating systems? Applying this lens enables analy-
sis of how different ownership trajectories, municipal,
cooperative, state, or private, shape citizen opportunities
for democratic accountability in heating transitions.

Energy citizenship: everyday practices and participation

Energy citizenship focuses on the role of individuals and
communities as participants in energy transitions, shift-
ing attention from ownership to everyday practices and
responsibilities. It emphasises that citizens are not pas-
sive consumers but active participants who can shape
transitions through behaviour, awareness, and engage-
ment [52, 53]. Energy citizenship encompasses practical
participation in decisions, recognition of responsibilities,

Table 1 Analytical framework guiding transnational comparison
of heating transition

Comparative Lens applied Key indicators for

question comparison

Who owns and Energy Ownership of production and

governs heating democracy distribution (municipal, coop-

systems? erative, state, private); degree
of participatory governance;
transparency and accountabil-
ity in decision-making.

How do house- Energy Household practices and rou-

holds and com- citizenship tines; scope for individual or

munities interact
with heating in
everyday life?

collective choice; participation
in community or coopera-
tive schemes; perceptions of
responsibility and agency.
Presence of energy poverty;
affordability of heating; protec-
tion of disadvantaged groups
(e.g., renters, low-income, digi-
tally excluded); mechanisms
for distributive, procedural,
and recognition justice.

Who is most
vulnerable in tran-
sitions, and how
are inequalities
addressed?

Energy justice
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and the balancing of rights with sustainability principles
[12, 54].

Scholars describe energy citizenship both as a norma-
tive vision where citizens actively engage with energy sys-
tems and as an empirical phenomenon that varies across
contexts [47, 55]. It may involve small-scale decisions in
the home, such as fuel choice and thermostat use, or par-
ticipation in collective schemes such as community heat-
ing projects [56]. In heating transitions, the key question
is: How do households and communities interact with
heating systems in everyday life? This lens directs atten-
tion to how mundane practices and decision-making
power shape the adoption, acceptance, and contestation
of heating technologies.

Energy justice: vulnerability and inequality

Energy justice, which complements the two concepts
above, asks who bears the costs and who receives the
benefits of energy transitions. It highlights fairness and
equity in distribution, decision-making, and recognition
of diverse groups [57, 58]. The energy justice literature
identifies three core dimensions: distributive, procedural,
and recognition justice [16]. Distributive justice concerns
the fair allocation of costs and benefits, procedural jus-
tice addresses the fairness of decision-making processes,
and recognition justice emphasises the acknowledgement
of different needs, values, and identities.

Recent contributions have also emphasised formal
and substantive equality, where the latter justifies posi-
tive discrimination in favour of disadvantaged groups to
ensure equality of conditions [43, 59]. Applied to heating,
the central question is: Who is most vulnerable in transi-
tions, and how are inequalities addressed? This involves
assessing how policies account for energy poverty, afford-
ability, and the needs of marginalised groups, including
low-income households, renters, individuals with health
vulnerabilities, and those who are excluded from digital
technology.

Integration: an analytical tool
While each concept is valuable in its own right, their
integration allows for a more holistic assessment of heat-
ing transitions. Energy democracy draws attention to
ownership structures and governance logics; energy citi-
zenship highlights how people engage with heating in
their everyday lives; and energy justice focuses on vulner-
abilities and distributive outcomes. Analysed together,
these lenses expose tensions and trade-offs. For exam-
ple, municipal ownership (democracy) may enable trust
but limit everyday choice (citizenship), while liberalised
systems may expand individual choice but exacerbate
inequality (justice).

The integrated framework thus functions as an ana-
lytical tool for comparative analysis (see Table 1). By
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applying the three questions in tandem - who owns and
governs, how do citizens interact, and who is vulnerable
- researchers and policymakers can identify blind spots
in governance and better understand how citizen-centred
heating transitions are enacted across diverse national
contexts. This framework structures the empirical analy-
sis that follows, guiding comparison of Finland, Romania,
Sweden, and the United Kingdom.

Methods and case selection

This article draws on research conducted within the Jus-
tHeat project, which examines how major changes to
home heating technologies over the last seventy years
have played out in everyday life across Europe. The
empirical material consists primarily of detailed analysis
of historical policy documents, government documents
and other historical documentation (incl. media sources),
and secondary literature. The purpose of this material
is to provide a historically informed analysis of national
heating systems, combining insights from past develop-
ments with an assessment of contemporary configura-
tions. Rather than offering a full historical reconstruction,
the analysis uses historical material to contextualise cur-
rent heating systems and policy debates.

Sources were selected to capture key policy develop-
ments, institutional changes, and public debates related
to heating in each country (see Table 2 below). The selec-
tion focused on national-level policy documents, parlia-
mentary reports, and widely circulated media sources,
complemented by secondary literature over the period
from the mid-20th century to 2025. The aim was to
ensure coverage of both formal policy frameworks and
broader societal discourses.

In Sweden, the analysis included 27 government
reports concerning energy and housing, accessed
through the Riksdagen Dokument och Lagar archive,
and 169 newspaper articles retrieved from Svenska tid-
ningar. In Finland, the focus was on 15 parliamentary
committee reports alongside energy and housing policy
papers, complemented by coverage in Helsingin Sano-
mat and YLE. In the United Kingdom, sources included

Table 2 Overview of empirical material

Country Policy documents  Media sources  Other
material
Finland Parliamentary Helsingin Sano-  Policy papers
reports mat, YLE
Romania National strategies, ~ National newspa- Reports (e.g.
policy reports per articles Energy Poverty
Observatory)
Sweden Government reports National newspa- Secondary
per articles literature
UK Parliamentary National newspa- Industry and
records, archives per articles organisational

records
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parliamentary papers and debates, newspaper reporting
across the political spectrum, private papers from figures
in the energy industry, and records from relevant social
and political organisations such as the National Union of
Mineworkers. In Romania, key sources were government
strategy documents, including the national energy strat-
egy, the National Integrated Plan for Energy and Climate
(as required by the European Commission), and reports
from the Romanian Energy Poverty Observatory, as well
as media commentary on energy reform.

Archival materials were complemented by desk
research on secondary literature, allowing triangula-
tion between policy documents, media reporting, and
scholarly analysis over time. The material was analysed
through qualitative coding guided by the three analytical
lenses: energy democracy, energy citizenship, and energy
justice. This involved identifying themes related to own-
ership and governance, everyday practices, and vulner-
ability, which were then compared systematically across
the four cases.

Case selection

The four countries Finland, Romania, Sweden and the
United Kingdom were selected to capture variation in
infrastructural traditions, governance regimes, and vul-
nerability profiles. The Nordic cases provide examples
of countries with strong municipal traditions in district
heating and relatively high levels of public trust, though
they differ in their reliance on bioenergy and integra-
tion of emerging technologies such as heat pumps. The
UK represents a liberalised energy market dominated
by individual gas boilers, offering a counterpoint to the
collective infrastructures of the Nordic model. Romania
exemplifies post-socialist transitions, where centrally
controlled Soviet-era district heating systems have dete-
riorated and fragmented, exposing households to both
unreliability and affordability challenges. Together, these
cases illustrate contrasting historical legacies and policy
environments, enabling a richer analysis of how citizen
roles in heating transitions are shaped across Europe.

Comparative strategy

Each case was analysed chronologically to trace how
heating systems evolved, focusing on major policies,
infrastructural investments, and public debates. These
narratives were then reinterpreted through the three
lenses and compared across countries. Instead of pre-
senting four stand-alone case studies, the findings are
synthesised thematically to highlight commonalities
and divergences. This approach reflects what Skocpol
& Somers [60] call a “parallel demonstration of theory”:
applying the same analytical framework to multiple cases
in order to reveal broader patterns.
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By integrating historical and contemporary evidence,
the method captures both the path-dependent nature of
heating infrastructures and the emerging challenges of
decarbonisation. While the study relies primarily on doc-
umentary and secondary material rather than fieldwork,
its strength lies in combining diverse sources to gener-
ate a comparative, historically informed account of heat-
ing transitions. The results therefore provide analytical
insights into how ownership, everyday practices, and vul-
nerability intersect in different contexts, and how these
insights can inform more inclusive approaches to heating
decarbonisation in Europe. It also follows the logic of Yin
(64), who set up multiple case studies to allow theoreti-
cal generalisation by comparing similar phenomena in
diverse contexts.

Results: comparative analysis

This section presents a comparative analysis of heating
transitions in Finland, Romania, Sweden, and the United
Kingdom, structured through the three analytical lenses
of energy democracy, energy citizenship, and energy jus-
tice. Rather than presenting each country in isolation, the
findings highlight cross-national similarities and diver-
gences, showing how ownership, everyday practices, and
vulnerability intersect to shape heating transitions.

Ownership and governance (energy democracy)
Ownership and governance arrangements play a central
role in shaping how heating systems develop, who con-
trols decision-making, and the degree of accountability to
citizens. Across the four countries, significant variation
exists in the balance between municipal, cooperative, pri-
vate, and state ownership.

In Sweden and Finland, district heating is the backbone
of urban heating provision. Sweden supplies 90% of heat
demand in multifamily buildings and 17% in detached
houses through district systems [61]. Finland similarly
relies heavily on district heating, which covers 45% of
heating demand [62]. These systems are primarily oper-
ated by municipal or state-owned companies, though in
both countries private firms also play a role. Such own-
ership structures provide a degree of local accountability,
with municipal utilities often seen as part of the wel-
fare state. Nevertheless, households have limited direct
choice: while they may opt out of collective systems and
install heat pumps, they cannot typically choose between
competing district heating suppliers due to natural
monopolies [55].

Romania illustrates a very different governance trajec-
tory. During communism, urban heating was dominated
by state-controlled district heating. Following the col-
lapse of the regime, investment in maintenance dwin-
dled, and over 260 facilities closed in just one decade
[63]. Today, only around 1.1 million households (out of
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around 7 million) remain connected, mainly in Bucha-
rest. Elsewhere, individual gas boilers and wood-burning
dominate, reflecting both infrastructural decline and a
preference for autonomy after years of rationed provision
[64]. The Romanian case thus reveals how the erosion of
collective infrastructure weakens democratic account-
ability in heating provision: fragmented individual sys-
tems place responsibility on households while local
authorities struggle to exercise oversight.

In the UK, the heating landscape is defined by indi-
vidual gas boilers, still present in 74% of households
(reduced from a peak of 95%) [65], and provided by a
privatised, liberalised energy market. At the beginning of
the national transition to gas in the 1960s, provision was
nationalised. By the end of the national transition British
fuel and power industries had been transferred to private
hands.

Today, 22 companies compete in the market, supply-
ing both gas and electricity, though satisfaction is low
and households exercise little real influence [66]. Dis-
trict heating is marginal (meeting less than 2% of heat
demand), serving mainly social housing. The UK case
highlights the limits of “consumer choice” as a proxy for
democratic engagement: while households can theo-
retically switch providers, they remain dependent on the
same centralised infrastructure and exposed to volatile
markets.

The variation across the four cases underscores how
ownership structures affect citizen agency. Municipal
systems, as in the Nordics, offer stronger democratic
accountability but limit consumer choice. Liberalised
markets, as in the UK, expand nominal choice but reduce
collective influence. Post-socialist collapse, as in Roma-
nia, leaves households with autonomy in name but vul-
nerability in practice. Energy democracy in heating
therefore cannot be reduced to a single model: rather, it
reflects how ownership and governance distribute both
decision-making and accountability. Table 3 provides a
comparative summary of ownership structures across the
four countries.

Everyday practices and participation (energy citizenship)

If ownership sets the structural framework, everyday
practices reveal how households actually experience and
interact with heating. Energy citizenship highlights the
extent to which people are active participants or passive
recipients in heating transitions.

In Sweden, district heating is often described as “invis-
ible” to users [21]. Heat arrives automatically, and house-
holds simply adjust radiators, with little sense of cost
or control, especially under “warm rent” systems where
heating is included in rent [67, 68]. In both Seden and
Finland recent fluctuations in electricity prices have
made electric heating more salient. Spot-price contracts
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Table 3 Summary of ownership structures

Category Finland Romania Sweden UK
District heating Operated at  Historically  District District
and central the munici-  dominated  heating heating
heating pal level;in- by district dominates is lim-
cludes public heating urban areas, ited to
companies,  during supplying a small
public- communism, 90% of heat  propor-
private now mostly  demand in tion of
partnerships, defunct multifam- homes,
and private  or under- ily buildings ~ most of
operators. funded.Only and 17%in  which
District 1.1 million single-fam-  are
heating is households ily homes. social
prominent remain Operated hous-
but under connected, by private, ing.
pressure primar- municipal, or  Central
duetorising ilyinurban  state-owned heating
prices and areas like companies  mainly
competition  Bucharest. with natural  uses
from individ- monopolies.  natural
ual heating gas,
solutions. with
rural
areas
relying
on oil.
Individual heat- Households — Majority of ~ Homeowners Wealth-
ing ownership  canchoose  households  can install ier
heat pumps  useindivid-  heat pumps, house-
or electric ual systems  boilers, holds
heating, with  (gas boilers,  or other domi-
growing wood, systems; nate
adoption of  coal) with electric- adop-
heat pumps. inefficient ity is widely  tion of
Biomass technology.  used for low-
also plays a single-family  carbon
key role in homes. heating
individual tech-
systems nolo-
while the gies like
phase-out heat
of oil is pumps
supported. and
photo-
voltaics.

exposed households to volatile bills, sparking campaigns
such as Astetta Alemmas (“one degree lower”), which
encouraged energy saving [69] and meant a stronger reli-
ance on hybrid heating systems, where possible [70, 71].
Here, citizenship emerges less through collective gov-
ernance and more through demand-response practices
shaped by market signals. While both Sweden and Fin-
land rely heavily on district heating, there are important
differences in how citizens engage with heating systems.
In Finland, exposure to electricity price fluctuations has
made heating more visible and subject to active manage-
ment, whereas in Sweden heating remains more “invis-
ible” in everyday life, particularly in multifamily housing.
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In Romania, dissatisfaction with unreliable district
heating drove a mass switch to individual gas boilers.
For many urban households, the ability to control indoor
temperatures symbolised autonomy after decades of
rationed supply [72]. However, this autonomy is limited.
Gas prices are volatile, and infrastructure breakdowns
in the remaining district systems leave citizens with few
alternatives. In rural Romania, reliance on wood requires
manual management of stoves, ordering fuel, and even
participation in informal wood markets. Here, energy cit-
izenship is highly active but often precarious, with choice
limited.

In the UK, households interact daily with central heat-
ing systems, adjusting boilers and radiators to balance
comfort with affordability. Smart meters have further
heightened awareness of energy use, making costs more
visible [73], even if earlier studies also have highlighted
the limitations of using smart meters as demand manage-
ment policy [74]. These forms of participation are shaped
by constraints: households adopt practices such as only
heating certain rooms or heating to relatively low tem-
peratures (16—19 degrees C) primarily to cope with costs,
rather than acting as empowered co-producers. More-
over, policies like the forced installation of pre-payment
meters where households are struggling to pay, exemplify
a model where “citizenship” is experienced as surveil-
lance and discipline rather than empowerment [75].

Across the four cases, energy citizenship varies from
invisibility (Sweden) to demand-management (Finland),
autonomy-seeking (Romania), and cost-driven respon-
sibilisation (UK). What unites them is that household
practices are deeply structured by infrastructures and
markets. Active engagement often emerges not through
choice but through necessity when? coping with price
volatility, unreliable networks, or poor insulation. Energy
citizenship in heating transitions is therefore less about
voluntary empowerment and more about the uneven
distribution of agency across contexts. Table 4 sum-
marises the key findings on everyday practices and citi-
zen control.

Inequality and vulnerability (energy justice)

The third lens, energy justice, highlights how heating
transitions affect vulnerable groups and whether policies
address or neglect inequality. All four countries face chal-
lenges, but the forms and severity of vulnerability differ
markedly.

In the UK, fuel poverty has been recognised since the
1970s and has increased to record levels, affecting around
20% of households after hovering around 10% for decades
[76]. Vulnerability is concentrated among single parents,
ethnic minorities, private renters, and those on pre-pay-
ment meters and is starting to affect more elderly people,
too after reductions in government support [77]. Social
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Table 4 Summary of the main results for everyday practices and
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Table 5 Summary of the results for vulnerable households

citizen control Country Vulnerable households

Country Citizens’ control Finland As energy poverty is not addressed as an indepen-

Finland Citizens have limited direct control over district heat- dent issue, rising electricity prices have brought to
ing systems, but electricity pricing mechanisms, such the fore concerns on the precarious energy situ-
as spot or fixed-price contracts, make electric heating ations in vulnerable groups. Support schemes for
usage more visible and impactful on household bud- heating system replacement are not adequately
gets. Public campaigns like “Astetta Alemmas” promote accessible to low-income households, and a lack
energy-saving behaviours, fostering greater awareness of clear energy poverty definitions and indicators
and engagement in energy decisions. Homeowners hinder effective targeting of vulnerable groups.
exercise greater agency since they can select and man- Romania Energy poverty is addressed mainly through
age systems such as heat pumps or electric heating, income-based heating benefits, leaving structural
which offer more flexibility and control. issues unresolved. Rural households relying on

Romania Citizens in urban areas largely transitioned to individual wood or coal face high costs and lack alterna-
gas boilers for greater autonomy after dissatisfaction tives, while urban vulnerable households live in
with inefficient district heating systems, but lack flex- poorly insulated homes. Universal compensation
ibility and are vulnerable to sudden increases in prices schemes fail to target those most in need.
of the fuel they use. However, those still connected to Sweden Energy poverty is a relatively new concern. Lower-
district heating often have limited alternatives during income households in multifamily buildings face
breakdowns. In rural areas, reliance on wood heating is multiple disadvantages limiting sufficient access
constrained by environmental regulations, leading to to heating. Warm rent systems reduce heating
frustration and informal markets. costs but disconnect tenants from energy-saving

Sweden District heating users experience little to no direct incentives and overall participation. Detached
interaction with, or influence over, their heating homeowners face challenges due to limited subsi-
systems. Multifamily dwellings with “warm rent” further dies for upgrading inefficient heating systems.
disconnect households from heating costs. Detached UK Vulnerable groups include single-parent
homeowners, however, have more agency, as they households, ethnic minorities, private renters in
can choose and manage systems like heat pumps or inefficient homes, and pre-payment meter users.
electric heating, which provide greater flexibility and These households struggle to transition to low-
control. carbon heating systems due to high upfront costs,

UK Citizens have limited influence due to top-down en- insufficient subsidies and high electricity prices

ergy policies and declining competition among energy
providers. Vulnerable households face constraints such
as pre-payment meters, which prioritise debt repay-
ment over energy access. Smart meters enable better
awareness of usage, but affordability concerns domi-
nate decisions, especially in poorly insulated homes.

housing tenants often benefit from better efficiency stan-
dards, but poorer owner-occupiers and private renters
face high costs and limited access to subsidies [78]. Cur-
rent policies, such as subsidies for heat pumps, are insuf-
ficient to cover full costs, making low-carbon transitions
inaccessible for many [79].

Romania frames energy poverty primarily as an issue
of income. Social assistance programmes provide heat-
ing benefits to low-income households, but structural
issues such as inefficient housing, reliance on wood, and
the decaying infrastructure remain unresolved. Universal
compensation schemes introduced during recent energy
price crises applied to all consumers, but critics argue
they failed to target those most in need [72]. Rural house-
holds remain particularly vulnerable, unable to switch
fuels due to cost and limited grid coverage.

In Finland and Sweden, energy poverty has not histori-
cally been a major concern, partly due to robust welfare
systems and relatively affordable energy. Yet recent spikes
in electricity and district heating prices have exposed
new vulnerabilities [80]. In Finland, subsidy schemes to

compared to gas. Pre-payment meters exacerbate
energy poverty by increasing energy costs.

replace oil boilers are poorly accessible to low-income
groups [81]. In Sweden, debates have emerged around
equity in rental housing, where “cold rent” systems place
disproportionate burdens on tenants in poorly insu-
lated buildings [82]. At the same time, insufficient heat-
ing access in warm rent apartments, often connected to
a lack of power and influence among tenants, have also
been raised as a form of hidden energy poverty in Swe-
den [68]. In detached housing, factors such as renting
and/or relying on inefficient modes of heating can limit
both influence and affordability to improve one’s situa-
tion, and subsidies have not been specifically targeted to
these groups [67]. Scholars have also criticised the lack
of income-sensitive measures in implementing EU direc-
tives on energy efficiency [83].

Vulnerability in heating transitions is shaped both by
welfare regimes and infrastructural legacies. In the Nor-
dics, justice concerns are emerging as new issues linked
to affordability and subsidy design. In Romania, vulnera-
bility is long-standing and exacerbated by infrastructural
decay. In the UK, fuel poverty is entrenched and exacer-
bated by liberalised markets and regressive practices such
as pre-payment meters. Taken together, the cases high-
light that energy justice is not a marginal concern but
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central to the viability of heating transitions. Table 5 sum-
marises comparative findings on vulnerable households.

Discussion

This comparative analysis of Finland, Sweden, Roma-
nia, and the United Kingdom demonstrates how the
EU’s ambition to place citizens at the centre of the clean
energy transition interacts unevenly with national his-
tories, infrastructures, and welfare regimes. By applying
the three complementary lenses of energy democracy,
energy citizenship, and energy justice, the analysis high-
lights both the opportunities for inclusive transitions and
the structural blind spots that limit citizen empowerment
in practice. Together, these lenses serve as an analytical
tool for understanding the strengths and weaknesses of
EU-level citizen-centred policies when translated into
national contexts. Although the UK is no longer a mem-
ber of the EU, its policies remain closely aligned with EU
approaches, and many of the changes referred to in this
paper occurred during its period of membership. For
this reason, the UK is treated alongside the EU member
states.

Cross-cutting synthesis: strengths and blind spots of EU
policy

Although the EU’s Clean Energy Package [9, 10] positions
citizens as empowered actors in energy transitions, the
four cases show stark differences in how such empower-
ment is realised in practice.

Ownership and governance

Nordic municipal systems demonstrate how district
heating can provide collective sustainability benefits and
relatively stable prices, but they also illustrate a blind spot
in EU discourse: centralised infrastructures risk limiting
citizens’ direct agency. Where households cannot choose
suppliers or engage in governance processes, democratic
accountability depends entirely on municipal institutions
rather than citizen participation [22, 55, 84]. In the UK,
by contrast, liberalised energy markets promise con-
sumer choice, but in reality citizens remain passive cus-
tomers of privatised utilities, with little influence over
infrastructure decisions, aside from objecting to or sup-
porting planning applications [66]. Romania reveals a dif-
ferent challenge: the erosion of collective infrastructure
after communism left citizens with fragmented, individ-
ual systems, often polluting and inefficient. In each case,
the CEP’s call for “citizen empowerment” interacts dif-
ferently with national legacies, raising the risk of either
overestimating agency in liberalised markets or underes-
timating the inertia of collective infrastructures.
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Everyday practices

EU framings often assume that citizens will act as ratio-
nal prosumers who actively optimise their energy use. Yet
across the cases, heating practices remain deeply embed-
ded in routines and shaped by infrastructural lock-in.
In Sweden, district heating is largely invisible, reducing
scope for everyday engagement [55]. In Finland, fluctu-
ating electricity prices and public campaigns have made
households more conscious of consumption [71], but
participation here is primarily market-driven rather than
democratic. In Romania, autonomy over heating was par-
tially reclaimed after communism through individual gas
boilers, but precarious infrastructures limit real flexibility
[72]. In the UK, high costs and pre-payment meters mean
that practices are often shaped by necessity rather than
empowerment [75]. These examples reveal a blind spot
in EU citizen framings: energy practices are not merely
a matter of individual choice but are structured by infra-
structures, markets, and welfare regimes.

Inequality and vulnerability

Energy justice is the area where the disjuncture between
EU visions and national realities is most visible. The
CEP’s universal rhetoric of “clean energy for all” often
overlooks structural inequalities. The UK has a long-
standing recognition of fuel poverty, with targeted
interventions including various energy bill subsidies,
insulation and boiler upgrade schemes, yet many vulner-
able groups remain excluded due to high upfront costs
for low-carbon technologies [20, 79]. Romania’s policies
often treat energy poverty as a matter of income alone,
neglecting structural and infrastructural drivers [85]. In
Finland and Sweden, energy poverty has only recently
emerged as a policy concern, with limited positive dis-
crimination for vulnerable groups [8]. These disparities
highlight that vulnerability is not marginal but central
to heating transitions, and EU frameworks risk glossing
over the diversity of national challenges.

Path dependency in heating transitions

The findings highlight the importance of path depen-
dency in shaping contemporary heating systems. In Fin-
land and Sweden, long-standing investments in district
heating infrastructures continue to structure both gov-
ernance arrangements and household practices, limit-
ing the scope for rapid transformation. In Romania, the
collapse of centrally planned district heating systems has
created fragmented and often inefficient individual solu-
tions, with long-term implications for both sustainability
and equity. In the United Kingdom, the historical expan-
sion of gas-based heating systems has resulted in strong
infrastructural lock-in, making the transition to low-
carbon alternatives particularly challenging. These cases
illustrate how past policy choices and infrastructural
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developments continue to shape present opportunities
and constraints in heating transitions.

Theoretical contribution: an analytical tool

This study contributes theoretically by demonstrating
how energy democracy, energy citizenship, and energy
justice can be used in combination as an analytical tool
for analysing heating transitions. While often treated
separately in energy research, the three concepts are
best understood as complementary perspectives that,
when integrated, capture the multidimensionality of
citizen-centred transitions. By applying these three
lenses together, the analysis avoids the pitfalls of narrow
approaches. For example, focusing solely on democracy
risks celebrating municipal ownership while overlooking
everyday disengagement. A citizenship lens alone risks
assuming active participation where infrastructures limit
agency. Justice, when isolated, may highlight inequities
but miss how governance arrangements and daily prac-
tices reproduce them. Integrated, the three lenses form a
triangular diagnostic framework that captures the barri-
ers posed by historical, institutional, and material condi-
tions. This framework also contributes to socio-technical
transitions theory. Much of the multi-level perspective
literature focuses on niche innovations and regime shifts
but applying democracy—citizenship—justice as a diag-
nostic lens reveals the social depth of transitions: owner-
ship arrangements, everyday practices, and inequality are
not peripheral but central to whether transitions succeed
or fail.

Policy implications: tailoring EU frameworks

The findings have several implications for EU energy
policy and for inclusive energy policy in the UK. While
the CEP emphasises citizen empowerment, the analysis
shows that one-size-fits-all framings are insufficient.

1. Recognise diverse governance legacies. In
Nordic countries, strengthening participation
within municipal and district heating systems
could deepen energy democracy, for instance
by expanding cooperative ownership or citizen
representation in utility governance. In the UK,
where liberalised markets have left households
vulnerable, empowerment requires stronger
regulatory frameworks and targeted subsidies rather
than reliance on consumer choice. In Romania,
investment in district heating renewal and local
governance capacity is essential for restoring trust
and collective accountability.

2. Acknowledge everyday practices. Policies should not
assume that citizens are automatically willing or able
to act as prosumers. In contexts where heating is
invisible (e.g. Swedish district heating), engagement
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strategies must focus on institutional transparency
rather than individual behaviour. Where practices
are cost-driven (e.g. UK pre-payment meters),
addressing affordability is a prerequisite for
participation and restoring trust.

3. Prioritise vulnerability. EU-level goals of “clean
energy for all” require stronger mechanisms for
positive discrimination in favour of vulnerable
groups. This means designing subsidy schemes that
are accessible to low-income households, avoiding
regressive measures such as pre-payment meters,
and ensuring that rental housing policies do not
disadvantage tenants in poorly insulated dwellings
[86].

4. Integrate analytical tools. The European Green
Deal already signals an ambition to integrate
concerns of democracy, citizenship, and justice
into the energy transition [59]. However, these
intentions have not yet been fully realised in practice.
Applying frameworks that explicitly combine these
perspectives would strengthen policymakers’ ability
to assess not only technological feasibility but also
democratic accountability, citizen engagement, and
social equity. Without such integration, there is a
continued risk that transitions will be efficient in
technical terms but socially unsustainable.

Conclusions-synthesis and outlook

This comparative analysis underscores the importance of
tailoring citizen-centred frameworks for heating transi-
tions to diverse national contexts. While the EU’s CEP
offers a powerful narrative of empowerment, its effec-
tiveness depends on how ownership, everyday practices,
and vulnerabilities are mediated by specific historical and
institutional settings.

Three findings stand out. First, ownership structures
shape the scope of energy democracy. In Finland and
Sweden, district heating systems provide collective sus-
tainability benefits and relatively stable provision, yet
their character as natural monopolies limits citizen
agency [55, 84]. In Romania, the erosion of centralised
infrastructures after communism has left households
dependent on fragmented and often inefficient individual
systems, undermining both sustainability and trust [63,
72]. In the United Kingdom, privatised gas-based sys-
tems offer nominal choice but little genuine democratic
accountability, with affordability constraints and weak
regulation curtailing citizen influence [66, 78].

Second, everyday practices reveal the potential and
limitations of energy citizenship. In Sweden and Finland,
district heating is largely invisible to households, reduc-
ing opportunities for meaningful daily interaction [33,
55], while fluctuating electricity contracts in Finland have
stimulated some awareness of heating demand [71]. In
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Romania, the shift to individual gas boilers represented
a search for autonomy after decades of underheating, but
rural reliance on wood continues to expose constraints
on flexibility [72, 85]. In the UK, routine engagement
with heating revolves around affordability, where pre-
payment meters and thermostat adjustments highlight
how necessity, rather than empowerment, structures citi-
zen practices [21].

Third, vulnerabilities highlight the centrality of energy
justice. Energy poverty is long recognised in the UK but
persists despite targeted interventions [76, 87]. In Roma-
nia, policy tends to frame energy poverty primarily as an
income issue, neglecting structural and infrastructural
inequalities [85, 88]. In Finland and Sweden, energy pov-
erty has only recently entered the political agenda, but
support measures remain limited in scope and accessibil-
ity [81, 82]. Across all contexts, the high upfront costs of
low-carbon technologies disproportionately burden vul-
nerable households, exposing a justice gap between EU-
level aspirations and national realities [79, 86].

Taken together, these findings demonstrate the value
of integrating energy democracy, energy citizenship, and
energy justice into a single analytical framework. Each
lens captures distinct dynamics, but only in combination
do they reveal how ownership arrangements, everyday
practices, and vulnerabilities interact to shape inclusiv-
ity in heating transitions [11, 16]. This triangular frame-
work not only enriches research into socio-technical
transitions but also offers a practical diagnostic tool for
assessing the democratic, participatory, and equitable
dimensions of energy policy [42, 84].

The broader implication is that EU policy cannot
rely on one-size-fits-all framings of “citizen empower-
ment” Collective infrastructures must be paired with
participatory governance [50]; liberalised markets must
be complemented by strong protections for vulnerable
households [20]; and subsidies and incentives must be
designed to be genuinely accessible to low-income groups
[8]. For research, the integrated framework provides a
pathway for comparative studies that move beyond tech-
nology or economics to place citizens at the centre of
transition analysis [23, 89, 90].

Ultimately, the transition to low-carbon heating is not
only a technical or economic challenge but a profoundly
social and political one as well as historically loaded. By
combining the perspectives of democracy, citizenship,
and justice, this study provides both conceptual clarity
and empirical insight that can guide more inclusive, equi-
table, and sustainable energy transitions across Europe
and beyond [7, 44].
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