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Abstract

The energy transition of housing is accelerating in parallel with economic inequality
reaching historically high levels. There is thus an opportunity to reduce inequalities
in living conditions, but also a risk that the costs of the transition are unequally
distributed and aggravate existing inequalities. In order to seize the opportunity for
a just transition, and in tandem enable a meaningful introduction of energy poverty
to the Swedish political agenda, the aim of the presented thesis is to explore how
the energy transition of Swedish housing is affecting social justice and vulnerability
to energy poverty. This is done by novel conceptualisations, that draw on existing
theory particularly relevant for the current context, of what a just energy transition
of Swedish housing entails, and how energy poverty can be understood in the
Swedish context; but also by adding empirical rigour to the discussion in analysing
how costs and burdens of the transition have been shared between income groups,
and how vulnerabilities to energy poverty are distributed among households.

Overall, the findings show that the strong focus on energy efficiency in transition
policy tends to structurally burden low-income residents. This could be seen in how
low-income residents, who were shown to have low per capita energy use for
housing, had carried a disproportionate cost burden for energy retrofitting over the
past years; in how new policy imposing cold rent in the worst-performing buildings
predominantly affected low-income households, and consequently elevated the risk
for energy poverty in an already vulnerable part of the housing stock; and in how
flexible energy use is consistently assumed to be an ability equally distributed across
society. By incorporating flexibility in the conceptualisation of energy poverty, it
could be determined what characteristics of a household contribute to their ability
to dodge the current energy price peaks, but also who are most likely to be winners
and losers in future energy systems increasingly reliant on demand-side flexibility.

In conclusion, the findings in this thesis show that injustices have occurred in the
energy transition over the past decade; that these injustices are structural and not
coincidental; and that there are risks of injustices continuing to occur and inequality
being built into future energy systems. By disclosing the implications of past
decisions, the presented thesis provides credible accounts of the need for increased
integration of social perspectives in energy policy, and offers practical support for
more just pathways ahead. As such, it challenges dominating transition narratives
that, in the name of energy efficiency, structurally have put low-income households
at the frontline of the energy transition of Swedish housing.



Sammanfattning

Energiomstillningen av bostadsbestdndet accelererar i takt med att ekonomisk
ojamlikhet nér historiskt hoga nivéer. Det finns dérfér goda mojligheter att minska
boenderelaterad ojadmlikhet samtidigt som omstéllningens kostnader riskerar att
snedfordelas och forstirka befintliga ojamlikheter. I en ansats att ta vara péa
mojligheten till en réttvis omstdllning, och for att samtidigt fa till en meningsfull
inkludering av energifattigdom i svensk energipolitik, dmnar foreliggande
avhandling stirka kunskapen kring hur energiomstillningen av det svenska
bostadsbestadndet paverkar social réttvisa och sarbarhet for energifattigdom. Detta
har gjorts genom konceptualisering, byggd pé befintlig teori av sérskild relevans for
rddande forhallanden, av vad en rittvis energiomstéllning av bostadsbestandet
innebdr samt hur energifattigdom kan forstas i den svenska kontexten; men dven
genom att empiriskt studera hur kostnader och bordor har fordelats mellan
inkomstgrupper och hur sérbarheter for energifattigdom ar férdelade mellan hushall.
Helhetsbilden fran resultaten visar att det starka fokuset pa energieffektivisering
inom energipolitiken tenderar att strukturellt belasta l&ginkomsttagare. Detta
pavisades i hur laginkomsttagare, som visade sig ha lag energianvéndning per
person for boende, hade burit en oproportionerligt stor andel av kostnaderna for
energieffektiviserande renovering; i hur nya krav pé kallhyra i byggnaderna med
lagst energiprestanda primért nadde laginkomsttagare och saledes 6kade risken for
energifattigdom i en redan utsatt del av bostadsbestindet; och i hur flexibel
energianvindning alltjimt antas vara en forméaga som &r jimnt férdelad i samhallet.
Genom att inkludera flexibilitet i konceptualiseringen av energifattigdom erhdlls
resultat kring vilka hushéllsprofiler som bidrar till formagan att parera radande
elpristoppar, men dven kring vilka som &r troliga att bli vinnare och forlorare i
framtida energisystem alltmer beroende av efterfrageflexibilitet.
Sammanfattningsvis visar resultaten i avhandlingen att oréttvisor har skett i
energiomstillningen under det senaste decenniet; att dessa oréttvisor &r strukturella
och inte slumpméssiga; och att det finns fortsatt risk att oréttvisor uppstar och att
ojamlikhet byggs in i framtida energisystem. Genom att blotta effekterna av tidigare
beslut presenterar foreliggande avhandling starka argument for behovet av okad
integrering av sociala perspektiv inom energipolitiken, och ger praktiskt stod for
mer réttvisa vigar framat. P4 sd sétt utmanas de dominerande narrativen kring
omstdllningen som, 1 energieffektiviseringens namn, strukturellt placerat
laginkomsthushall pa frontlinjen av energiomstéllningen av bostadsbestandet.
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Popularvetenskaplig sammanfattning

Det pagér en omfattande omstéllning av samhéllet for att minimera effekterna av
globala klimatfordndringar. 1 Sveriges klimatomstéillning star minskad
energianvéindning i boendesektorn hogt upp pa den politiska agendan da sektorn star
for en visentlig del av den nationella energianvéndningen. Det rdder ingen tvekan
om att byggnader behdver energieffektiviseras for att minska den totala
energianvindningen sévdl som att géra dem mer motstdndskraftiga mot
klimatfoérandringarnas extrema kyla och hetta. Men en sd pass omfattande
energiomstillning av bostadssektorn dr kostsam, och for att omstéllningen till ett
mer hallbart samhéille ska vara réttvis krévs att kostnaderna fordelas pa ett sitt som
inte leder till 6kad ojamlikhet. Detta &r sérskilt viktigt med hiansyn till de senaste
decenniernas 0kande ekonomiska ojaimlikhet i Sverige. Den hir avhandlingen har
darfor studerat fordelningen av kostnader, risker och sérbarheter mellan
socioekonomiska grupper i energiomstillningen av svenska bostédder.

Forskningsresultaten visar att det 6verlag tycks saknas ordentligt hinsynstagande
till sociala perspektiv och rittvisa i de policys och é&tgdrder som nu nér
bostadsbestandet. 1 studierna av [ldgenhetsbestindet framkom det att
laginkomsthushall, med i genomsnitt 1dg energianvindning per person for boende,
har fatt bira en oproportionerligt stor andel av kostnaderna for
energieffektiviserande renovering i form av hyreshdjningar mellan 2013 och 2019.
Med en generell brist pd hyresritter till Gverkomligt pris innebdr den hér
utvecklingen en alltmer utsatt situation pa bostadsmarknaden for hushall med laga
inkomster.

Samtidigt har &ven ekonomiska incitament for minskad energianvéndning riktats
sarskilt mot dessa hushall. Detta har bland annat gjorts genom att stilla krav pa
inforande av kallhyra i utbyte mot den dominerande varmhyran, déar
uppvarmningskostnaderna ingar, i flerbostadshusen med 14gst energiprestanda dér
laginkomsthushall dr verrepresenterade. Med kallhyra okar risken for att drabbas
av ett pressat tillstdnd dir hushall kan tvingas vélja mellan att ha rdd med en
tillrackligt varm bostad eller andra nodvandigheter, sa kallad energifattigdom. Tack
vare varmhyra och en rad andra gynnsamma faktorer har svenska hushall tidigare
varit relativt skonade fran sddan problematik. Men hir visar resultaten hur policy
for energiomstéllning nu leder till en 6kad risk for energifattigdom i just de delar av
bestdndet dir ménga hushall redan dr ekonomiskt utsatta.

Med anledning av 6kande elpriser under 2022 studerades ocksa energifattigdom
nidrmare i det svenska smdhusbestindet. Hushallens varierande forméga att undvika
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energifattigdom studerades med hénsyn till deras formaga att vara flexibla med sin
energianvindning, da flexibilitet kan vara ett sétt att undvika elpristoppar. Det
framkom att ett flertal faktorer paverkar hushéllens flexibilitet, och saledes deras
sarbarhet for energifattigdom. I hushéll med légre flexibilitet finns en forhdjd risk
att drabbas ekonomiskt av energifattigdom, och andra nddvéndiga utgifter kan da
bli lidande. I hushall med hogre flexibilitet, och déarav relativt god mojlighet att
undvika pristoppar, riskerar energifattigdom istdllet att framtrida i form av
kompromisser med komfort, genom att exempelvis ha ett for kallt inomhusklimat,
eller med bekvamlighet, genom att exempelvis utfora energikrdvande aktiviteter
sasom tvitt och disk pa obekvdma tider nér priserna &r lagre.

Resultaten i1 den hér avhandlingen pekar pa ett véixande behov av att integrera
sociala perspektiv inom energipolitiken och att skifta fokus fran teknik till sociala
strukturer. Nuvarande tillvigagangssétt 1agger stor vikt vid energieffektivitet med
fokus pa flerbostadshus fran miljonprogramstiden, vilket generellt placerar behovet
av atgirder hos laginkomsthushall dir den tekniska effektiviteten i bostdder och
apparater tenderar att vara lagre. Daremot saknas perspektiv for att begrinsa total
energianvdndning, som brukar vara hogre 1 hushall med hogre inkomst trots en
generellt hogre energieffektivitet pd teknisk utrustning. Framforallt saknas
tillracklig forstaelse for, eller atminstone hinsyn till, hur sociala strukturer och
social ojamlikhet paverkar, och forstiarks av, nuvarande strategier i omstéillningen.
Att bredda synen pé vad som krévs av en energiomstéllning och lagga mer fokus pa
atgirder for minskad total energianvindning hade inte bara kunnat leda till en
miljomassigt effektivare omstéllning, utan dven till en mer rittvis sddan.
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1. Introduction

Climate change is imposing urgent needs for mitigation and adaptation, which is
triggering overdue action and policymaking across societal sectors. With housing
being a sector responsible for significant greenhouse gas emissions and energy use
in many countries, substantial efforts are currently being put into a transition to
achieve decarbonised and energy efficient housing stocks [1].

This action is needed and ultimately inevitable; but housing is more than a
commodity in need of performance optimisation. Housing is a human right that is
currently being distributed across societies with historically high levels of economic
inequality [2, 3]. The transition towards more sustainable housing stocks will bring
about many benefits, but also burdens that in some way must be shared across these
societies. While the energy transition of housing holds an opportunity to decrease
socioeconomic and housing-related inequalities, the accelerating nature of the
situation thus risk causing compromises with social justice [4]. In addition, new
energy policy and changes in the energy system risk causing new vulnerabilities to
energy poverty — an issue from which Swedish households, in large, previously have
been spared.

To ensure a just transition that seizes the opportunities for reduced inequality, it is
thus crucial to promote, and scrutinise, the inclusion of social perspectives in
transition policymaking. In a targeted contribution to this cause, the aim of the
presented thesis is to explore how the energy transition of Swedish housing is
affecting social justice and energy poverty; and, followingly, how socioeconomic
inequality is being affected in the name of energy efficiency.

1.1 The Swedish Energy Transition of Housing

Despite relatively low levels of socioeconomic inequality, Sweden is the OECD
country that has experienced the highest increase in income inequality since the
1980’s [5]. In general terms, this can be explained by governmental policies such as
deregulation of capital, a shrinking welfare state in favour of privatisation, austerity
measures, and the abolition of redistributive taxes such as property taxation [6, 7];
in 2016, the amount of redistribution in Sweden was among the lowest in Western
Europe [8]. The housing market experienced severe marketisation and liberalisation



in the early 1990’s that have since then continued [9, 10]. Unlike many other
European countries, Sweden lacks a social housing sector [11], and, instead, a
universalist approach is employed where public housing companies have the
mission to provide ‘housing for all’ [12, 13]. In combination, the increased
socioeconomic inequality and the increasingly deregulated housing market have led
to a reproduction of inequalities [10] that are particularly evident in multifamily
housing as residential segregation [14], over-crowdedness [15] and a general lack
of affordable housing [16, 17]. This is, in brief, the setting where an accelerating
energy transition is now being rolled out.

An energy transition can be defined in many ways; it can be about changing
energy systems, changing modes of energy supply or demand, or improving the
energy efficiency of systems and of system components [18, 19]. Some argue that
transitions, unlike transformations, merely entail minor steps of change, whereas
some only use the term transition for completely reinvented systems [20]. In this
thesis, however, the term ‘energy transition’ will be used as an umbrella term to
gather policies and measures [21] that are being carried out to reduce energy use
and/or improve energy efficiency and performance in the housing stock.

1.1.1 Policy Development

Energy transition policy in the context of housing usually aims for decarbonisation
and improved energy performance [22]. However, the Swedish housing stock has
been continuously and almost completely decarbonised since the oil crises in the
1970’s which has led to efforts now primarily being put into improved energy
performance [23]. Against this background, the presented thesis focuses on the
energy transition of Swedish housing in terms of measures for improved energy
efficiency and reduced overall energy use, rather than the phase-out of fossil energy
sources.

While there inevitably is a plethora of various policy measures for this cause, this
thesis, directly and indirectly, scrutinises a few policy measures that have been
relevant in time and in their implications. Given the context of increasing economic
inequality, this primarily entails recent policy with some imposition of requirements
and/or costs that are to be distributed among residents in the Swedish housing stock.
This was deemed important as every instance of cost distribution involves a
possibility to either aggravate or reduce economic inequality, and thus has
implications for justice in the energy transition of housing.

Among relevant measures are national as well as EU-imposed energy policies.
As part of the European Green Deal, there is the policy initiative of the ‘Renovation
Wave’ aiming to substantially increase annual renovation rates and foster deep
energy retrofits [1]. In the ongoing revisions of directive 2010/31/EU on the energy
performance of buildings, induced by the ‘Fit for 55’ legislative train, minimum
requirements for energy performance of multifamily buildings are anticipated [24].
While details of these requirements remain to be determined at the national level,



increased renovation rates and minimum requirements in any form will impose
energy retrofits with potential rent increases which inevitably becomes a matter of
cost distribution, and thus a matter of justice with socioeconomic implications. This
policy development is directly addressed in Paper IV, and indirectly in Paper III.

There is also a general development towards price incentives for end-user
flexibility and reduced energy use. Within the EU, this recently entailed challenging
the Swedish warm rent system by demanding implementation of individual
metering and billing of energy for heating, i.e., cold rent, in the worst-performing
multifamily buildings [25, 26]. As warm rent means that energy costs for heating
are included as a fixed component of the monthly rent, it serves as an effective
protection against energy poverty. In combination with a relatively well-insulated
housing stock, a strong social welfare system, and support systems against energy
supply disconnections, energy poverty has previously not been an issue in Sweden
[27], and there is neither research nor policy specifically targeting energy poverty
in the Swedish context [28]. But this new transition policy risks changing these
beneficial circumstances and create new vulnerabilities to energy poverty in
multifamily housing. This policy is addressed in Paper V.

Another price incentive for reduced energy use is dynamic pricing of electricity
to promote demand-side flexibility, which is currently being promoted by Swedish
authorities [29]. Regardless of how dynamic pricing structures are designed, new
price models for energy can cause new issues to arise, such as energy poverty, and
also create winners and losers in the energy transition with significant implications
for socioeconomic inequality and justice. These risks are particularly prominent in
single-family housing where energy bills tend to be higher than in multifamily
housing. This policy development is addressed in Paper VI.

In addition, the war in Ukraine is significantly affecting the EUs energy market
with palpable implications for households. Not only is the ongoing energy crisis
contributing to further acceleration of the EUs energy transition, but it is likewise
changing vulnerabilities to energy poverty in Sweden as energy prices continue to
rise, which Paper VI also explores. This situation has significantly altered the
contextual circumstances for, and thus the implications of, the research conducted
for this thesis between 2019 and 2022. Therefore, how the findings should be
viewed in light of current events will be further explored in the discussion chapter
(Chapter 6).

How policy measures are distributed across socioeconomic groups is important
for a just energy transition of housing in general. But under the prevailing
circumstances, with rapid changes and policy measures alongside increasing
socioeconomic inequality, distributive implications of transition policy become
particularly important to consider, and scrutinise, to ensure a just transition. This
reasoning of justice in the Swedish energy transition of housing is further explored
and conceptualised in Paper 1.



1.1 Problem Formulation

The challenge at hand is thus the risk of the accelerating energy transition being
carried out in an unjust manner that contributes to increased social inequalities.

Inevitably, the housing sector needs to become more energy efficient as a means
to reduce overall energy use, to keep residents’ energy costs down, and to protect
them from poor thermal comfort. All these needs are pressing, and the two latter are
particularly important considering rising energy prices and increased instances of
extreme weather events due to changes in the climate.

But their urgent nature does not eliminate the fact that this transition can, and
should, be an opportunity for reduced social inequality which entails that benefits
and burdens are fairly distributed [30]. In the context of housing, energy retrofitting
can improve indoor comfort and reduce energy poverty, but could also spur rent
increases [31-33]. Similarly, dynamic pricing in the shape of individual metering
and billing for heating, or dynamic electricity pricing, could allow households to
reduce energy costs, but could also cause increased costs for those unable to adapt
[34-37]. This, in turn, risks having implications for vulnerability to energy poverty
among households [38]. In addition, a just transition is important for the sake of
building legitimacy, and thus long-term support, for transition policy and thus
society’s overall capacity for sustainability [39, 40].

While these challenges within the energy transition of housing have been
recognised in the scientific community [41-43], they have so far been overlooked in
Swedish energy policy.

1.3 Gap in Policy and Research

Sweden is a forerunning country in terms of energy transitions globally; in 2021,
Sweden topped the World Economic Forum’s Energy Transitions Index for the
fourth year in a row [44]. Yet, this forefront position is not reflected in Swedish
energy policy’s consideration of social perspectives in general and a just transition
in particular. In a recent study from 2022, themes and keywords in the Swedish
Energy Agency’s official strategies, agendas, and funded projects were analysed
[45]. In the Energy Agency’s future strategy, there is no mention of the word
‘justice’. In Sweden's Integrated National Energy and Climate Plan [46], covering
themes such as Sweden’s current energy policy, general objectives, and an outline
of government-supported research programmes, the word ‘justice’ was not
mentioned either; the word ‘equality’ was however mentioned 14 times, but only in
relation to gender [45].

This is also reflected when analysing 129 projects funded by the Energy Agency
from 2009 and onwards, where none of the granted projects focused on ‘social
justice’ or ‘class’ [45]; this showcases how a lack of justice considerations within



the Energy Agency transfers to a research gap in the Swedish scientific community.
While there is a growing body of research in Sweden analysing justice
considerations and implications of smart technology, renewable energy, and
decision-making in energy transitions, there is still a lack of research particularly
studying justice in the energy transition of housing.

Regarding energy poverty, official Swedish energy policy documents
consistently refers to social policy as the political sphere for dealing with such
issues. In Sweden’s National Strategy for Energy Efficient Renovation, it is briefly
stated that:

“Sweden makes no distinction between energy poverty and general poverty, and
therefore does not use the concept of energy poverty. The issue is managed within
the context of social policy and there are no instruments in place which are
specifically aimed at this issue.” [47]

In Sweden's Integrated National Energy and Climate Plan, it is similarly said that:

“Sweden makes no distinction between energy poverty and poverty in general. As a
result, the term energy poverty is not used, and there are no targeted policies to deal
with it. The issue is addressed within social policy.” [46]

There is thus no tangible acknowledgement of energy poverty in the Swedish
policy sphere. Instead, the protective elements of social policy, such as housing
allowances and prohibition against energy disconnects, are thought to sufficiently
take care of a problem that ultimately has not been studied or fully understood in
the Swedish context [27]. Followingly, there has been no prior research conducted
on energy poverty in Sweden apart from research analysing or comparing energy
poverty between different countries [48] and EU surveys [49, 50].

Finally, a new regulation for dynamic pricing on the electric grid to promote
demand-side flexibility was recently passed [29]. In the impact assessment for the
new regulation, it was stated that (i) the regulation will impose new tariffs for most
households, (ii) households that do not adapt their electricity use in accordance with
the new tariffs will experience increased costs, and (iii) automated control
equipment can make the adaption convenient and is available from around 250€
[51]. Yet, despite stating that there is a substantial risk for increased electricity costs
unless an investment of 250€ is made — which for many households is a significant
expenditure — the Energy Markets Inspectorate conclude that they do not find any
implications for negative impacts on social equality [51].

Thus, there are evident gaps in Swedish energy policy that to some extent are
reflected in Swedish energy transition research. Owing to current developments in
terms of socioeconomic inequality, energy markets, and energy policy, this gap can
no longer be overlooked; there is a critical need for research with a social science
perspective to better inform policymakers on justice implications of the energy
transition of Swedish housing.



1.4 Aim and Research Questions

Against this background, the aim and the research questions of this thesis have been
framed as follows:

Aim: To advance the knowledge and conceptual understanding of how the energy
transition of Swedish housing is affecting social justice and vulnerability to energy
poverty.

RQ I: What criteria need to be met for the energy transition of Swedish housing to
be just?

RQ II: What distributive implications has the energy transition of Swedish
multifamily housing had thus far?

RQ III: How is the energy transition affecting future vulnerabilities to energy
poverty in Swedish housing?

While RQ I is of normative character, with the aim to conceptualise what a just
energy transition of Swedish housing entails, RQ II and RQ III look backward and
forward in time, respectively. RQ II focuses on distributive implications, or burden-
sharing, whereas RQ III focuses on energy poverty. Figure 1 shows how the
appended papers fit with the research questions, methodological approaches, and
different themes within the research.

Method
development
Conceptualisation
/ | Normative
Paper I | framework
e 1 RQI
é | N\
% g t\\Paper I Paper IV Paper V ) 4 Paper VI
3 e — — ——
Burden-sharing Energy poverty
RQII RQ III

Figure 1.1. An overview of the methodological approach in the appended papers
(method development, conceptualisation, and empirical work), as well as their
connection to the themes and research questions in the thesis.



Paper I and Paper VI both have a methodological approach containing
conceptualisation, where they aim to conceptualise a suitable understanding of a just
energy transition of housing and of energy poverty for the Swedish context,
respectively. Paper III-VI all have elements of empirical analyses in the
methodological form of quantitative data analysis. Finally, Paper II develops the
method needed for the empirical analyses in Paper III and Paper IV.

1.5 Delimitations

In relation to the aim and research questions, there are some delimitations to the
scope of the research. First, while the aim is to explore justice in the energy
transition of Swedish housing as a whole, many of the papers are limited to
multifamily housing. This is because these papers have some connection to policy
implementation, which over the past years to a greater extent has been imposed in
multifamily housing than in single-family housing due to extensive renovation
needs in the multifamily housing stock. Single-family housing is only analysed in
Paper VI, which focuses on energy poverty, as energy poverty tends to be a more
prominent issue in single-family housing than in multifamily housing owing to how
heating costs are paid.

Second, the focus on measures for improved energy efficiency and reduced
overall energy use means that analyses are strictly limited to energy use and
therefore do not consider greenhouse gas emissions. While there indeed are
significant differences between the climate, and environmental, impacts of various
energy sources, accounting for these differences has not been part of the scope of
the presented thesis. Moreover, this is less of an issue in multifamily housing, i.e.,
the main foci of the thesis, where district heating provides around 90% of the energy
used for heating.

Third, when analysing implications for socioeconomic inequality, household
income is used as a proxy for socioeconomic status. Although socioeconomic status
is built up by several parameters, such as educational level, employment, etc., it is
primarily income inequality that has been increasing in Sweden over the past
decades, thus making income a relevant unit for analysis.

Finally, in the study of how the energy transition of Swedish housing is affecting
social justice and vulnerability to energy poverty, only chosen aspects of, and
policies in, the transition are analysed. While this does not provide a full evaluation
of the energy transition’s implications, it is likely, and partly assumed, that the
findings point in the direction of general trends and patterns that also underpin the
parts of the energy transition that lie outside the scope of this thesis.



1.6 Structure of Thesis

The presented thesis is structured as follows. Given the normative dimension of the
research, a chapter on scientific positioning (Chapter 2) follows this introductory
chapter. After that, the theoretical concepts applied in the research are presented in
Chapter 3, followed by a chapter on the two-parted research methodology consisting
of conceptualisation and empirical analyses (Chapter 4), as showed in Figure 1. The
results are then presented in Chapter 5, and are further discussed, interweaved, and
contextualised in Chapter 6. Finally, the conclusions are presented in Chapter 7
along with brief answers to the research questions and recommendations for future
avenues of research.



2. Scientific Positioning and
Reflections

Researchers applying perspectives of justice are often asked to thoroughly declare
their underlying normative standpoints and assumptions. I intend to do the same.
However, 1 would like to start by revealing some of the implicit normative
assumptions embedded in dominating energy transition research and policy.
Although there is often a consensus around why, and how, the energy transition of
housing should be carried out, there is a plethora of assumptions behind the framing
of problems and thus the design of solutions. And by no means does consensus
eliminate normativity.

2.1 The Normative Dimensions of Energy Transitions

In general, sustainability transitions subscribe to the Anthropocene narrative, i.e.,
the story of how humankind has pushed the Earth into an unnatural state where
human influence has grown to a similar magnitude as natural forces [52]. This is the
premise for our need and responsibility to act for a more sustainable future, and it
permeates sustainability transitions from the global to the local scale, as well as
energy transitions of countries and their housing stocks. Being deeply embedded in
the natural sciences [53], there are however ontological assumptions of the
Anthropocene narrative that often remain overlooked in academia as well as in
policy, albeit their non-negligible normative implications [54-56]. Recognising that
there are many ontological assumptions to scrutinise, I will here focus on what has
been referred to as the post-social and the post-political ontologies of the
Anthropocene narrative [55] to showcase that what is often presented as “the only
way ahead” in energy transitions is, in fact, a decision actively made.

Today, there is a general understanding that societal traits within the fossil fuel
economy, such as social inequality and excess consumption, have significantly
contributed to changes in the environment and climate. Yet, the formulation of
problems and solutions within the Anthropocene narrative is predominately situated
in the natural sciences, often overlooking the structural societal changes needed for
a more sustainable future [54]. This constitutes the core of the post-social ontology
of the Anthropocene. Herein lies a paradox of recognising humans, Anthropos, and



human societies as drivers for climate change, yet assuming that solutions will
mainly stem from technical innovation.

This paradox extends to a fallacy of generalisation in the Anthropocene narrative
where humanity is given responsibility for changes in the environment and the
climate that have been caused by a minority; these changes have been brought about
by technological development that some argue has been directly enabled by uneven
distribution of labour and resources [54, 57-59]. This general lack of recognising
inequalities in terms of contributions to climate change, as well as abilities to
support a transition away from harming activities, constitutes another central trait
of the post-social ontology of the Anthropocene narrative [55]. Although
inequalities are increasingly accounted for, where e.g. international agreements tend
to rely on the principle of common but differentiated responsibilities [60], the
general narrative of the Anthropocene fails to acknowledge inequality as a core
causal element of the current climate crisis [54, 55]. Failing to acknowledge
inequality as a contributor to contemporary problems will inevitably limit the
attention given to inequality in the design of pathways for more sustainable futures.
In the housing sector, this post-social ontology is e.g. reflected in the way the energy
transition discourse focuses on “energy use in buildings”; here, the human agency
that drives energy use in buildings remains hidden, and the asymmetrical access to
housing, living space and associated energy use between groups in society is left
unrecognised.

Moreover, the strong focus on technology and artefacts in energy transitions has
made transition pathways such as ecological modernisation and green growth the
dominating ways ahead [61]. These transition pathways subscribe to the growth
imperative [61], meaning that similar means that brought us here are being relied
upon for transitions toward more sustainable futures. These market-based and
technology-oriented pathways have come to de-politicise energy transitions [62],
despite the politically conditioned inequalities that have given rise to, and that risk
emerging from, sustainable transitions. This is where the post-political ontology of
the Anthropocene narrative has emerged as a response to the urgency of action. This
de-politicisation occurs when ideological contestation and struggles, i.e.,
democracy, are replaced by techno-managerial planning in the name of urgency,
expressed as follows by [63]:

“There is no contestation over the givens of the situation, [...] there is only debate
over the technologies of management, the timing of their implementation, the
arrangements of policing, and the interests of those whose stake is already
acknowledged, whose voice is recognized as legitimate.” [63]

The growth imperative is so deeply embedded that it is often invisible; yet it
constitutes a central normative consensus in energy transitions worldwide [64].
When it comes to energy transition policy in housing, the green growth narrative is
hegemonic [65]. Within the EU, policy almost exclusively aims at improving the
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energy efficiency of housing [22], i.e. “greening” housing, so that housing stocks
and living space per capita can continue to grow in a hope for decoupling; this
decoupling has however been challenged in the housing sector [66] as well as in the
wider economy [67-71]. It is this narrative and techno-economic reasoning that
makes improved energy performance of the worst-performing buildings (where
low-income households often are overrepresented) the main strategy in this energy
transition. This is not a coincidence, but a direct outcome of the normative
consensus of green growth as transition pathway, and the reliance on market
mechanisms to produce desirable outcomes.

More so, visions of future societies become restricted when technology is
believed to solve problems rooted in societal asymmetries of power and resources,
as the technological focus diverts attention “away from the social and cultural
norms, practices and power relations that drive environmental problems in the first
place.” [72]. This leads to transition narratives focused on environmental, rather
than social, change [54, 55, 63, 73], perhaps missing opportunities for more just and
socially sustainable societies.

Yet, few engineers and natural scientists declare their assumptions when
researching new or more energy efficient technologies — although such assumptions
are often rather bold. They include, but are not limited to, assumptions of social and
environmental sustainability being possible to achieve within a growth economy; of
democracy being subordinate to the urgency of transition; and of improved energy
efficiency to surpass rebound effects. Ultimately, all of these are embedded
assumptions that are rarely spoken and that, in fact, often lack empirical evidence
[68, 69, 74].

I have only touched upon some of the underlying and often hidden assumptions
of energy transitions here; covering all of them would be a thesis of its own. The
takeaway should nonetheless be that a majority of energy transition research
subscribes to assumptions of what is possible and what is desirable, but when these
assumptions align with the general consensus, they rarely have to be spoken out
loud. I would even argue that they might not always be recognised by the researchers
themselves. An important contribution from the social sciences to sustainability
research is thus to reveal and challenge implicit assumptions in transition research
[55], as our understanding of problems directly impacts the solutions we implement
[75].

2.2 Normative Positioning

I will here disclose my main standpoints and assumptions as a researcher and discuss
how I believe these have influenced my research. This entails (i) my normative
position for a just energy transition, (ii) my assumption that no transition will be just
by default (challenging the post-political ontology of the Anthropocene), and (iii)
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my assumption that responsibilities and capabilities in the energy transition of
housing are heterogenous (challenging the post-social ontology of the
Anthropocene).

First, in all steps of this research, my normative position has been that the energy
transition of Swedish housing should be just in terms of its distribution of benefits
and burdens so that it contributes to reduced, rather than increased, social
inequalities. These values are to me embedded in the understanding of a holistically
sustainable transition. This normative standpoint has affected my research in the
way that I have constantly been receptive to potential injustices when choosing
research topics and forming research questions. Moreover, it has influenced my will
to reach out with research results as a means to raise awareness and promote a just
energy transition. But although these actions within my role as a researcher have
been influenced by personal values, I am confident that my personal values have not
influenced the scientific rigour and objectivity in the design, execution, or
interpretation of my research.

Second, I have consistently worked under the assumption that the energy
transition of housing will not be just or reduce social inequalities by default.
Although 1 frame it as an assumption, this statement is supported by empirical
evidence worldwide; both in terms of the direct social injustices occurring in energy
transitions [76] as well as in terms of the general inability to decouple energy use
and environmental impact from economic growth [64], thus failing to ensure
environmental and subsequently social sustainability across space (globally) and
time (inter-generationally). Thus, the lack of evidence for hegemonic structures to
produce socially and environmentally sustainable outcomes constitutes a strong
argument for a re-politicisation of energy transitions [77], and a critique of the post-
political ontology of the Anthropocene narrative. I hold the position that unless
decisions and measures are implemented with explicit concern for social justice and
equality, there are significant risks that the energy transition of Swedish housing
ends up reproducing existing inequalities. Technology is not politically neutral [77],
and technically-driven solutions, such as policies and regulations for energy
retrofitting, should not be presented as such.

Third, I challenge the post-social ontology of the Anthropocene narrative by
putting social inequalities at the centre of my analyses; this primarily entails
peoples’ unequal contributions to the total energy use in housing and their unequal
abilities to adapt to, and pay for, transition measures. I align with the scientific
community that sees inequality as an enabler for the technological development and
industrialisation that has put us in this urgent situation of action [54], and against
that background, inequality should not be overlooked in measures for mitigation and
adaptation.

Finally, I believe that it is important to bear in mind the unprecedentedness of the
current climate crisis and the lack of empirical evidence of effective solutions. The
fossil fuel economy has led to a natural as well as a social crisis, and I think we must
seriously question whether core elements of the fossil fuel economy — such as
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techno-economic management and the growth imperative, both deeply connected to
social inequality — will constitute sufficient modes of transition; at the very least,
we must acknowledge that we are assuming that they will. Acknowledging
assumptions allows for a humble approach to the framing of problems and solutions,
and a constant (uncomfortable) questioning of one’s own belief systems; this is
ultimately needed if we are to continue to learn, and primarily, to unlearn.

2.3 Reflections of an ‘Undisciplined’ Researcher

Before entering the theoretical body of this thesis, I finally want to emphasise the
fact that while the presented thesis to a great extent explores and employs questions
of justice, and other themes primarily situated in the social sciences, I have my
formal educational background in the engineering disciplines. In a way, this makes
me an ‘undisciplined’ researcher [78, 79].

Branching out from the engineering disciplines can in part be explained by my
personal interests and values, but there are external factors demanding such
trajectories as well. The global climate crisis is a wicked problem that demands
complex solutions; in many cases, this entails collaboration between, and
integration of, disciplines. The need for cross-, multi-, trans-, and interdisciplinary
research is not controversial but rather a common conception upon which there is
large consensus across academia and in policymaking contexts.

Yet there is still much resistance to, and obstacles for, research and researchers
combining disciplines within academia. [ will not list all the challenges here, as they
are many and multifaceted. But I would like to share a few reflections to dismantle
and forestall some of the fear that non-intradisciplinary research seems to provoke.

[ am still new to the fields I am studying. But then again, at some point I will have
to be if [ am to branch out from my initial discipline. If we are to meet the complex
problems of our time with non- intradisciplinary research and researchers, many of
us will have to start off in a tentative manner; at the end of the day, the PhD journey
is in itself the epitome of being new to something, regardless of if one enters a new
discipline or not. While our work of course must withstand scrutiny, such as the
peer review process and public defences, there will also inevitably have to be room
for undisciplined novices within academia.

Because, ultimately, being new is not only a drawback potentially compromising
with scientific rigour. In this thesis, being new means that my lack of formal
education within philosophy and justice theory has contributed to an increased focus
on the instrumental value of principles of justice rather than their theoretical
anchoring. While this somewhat limits the philosophical discussion of what a just
energy transition of housing entails, it simultaneously holds the benefit of making
the research more readily accessible and applicable for policymakers.
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Moreover, branching out means that I lean towards being a generalist rather than
the specialist researchers often are expected to be (again, an undisciplined
researcher). Being a generalist makes you broad; this can be seen in the vastly
different approaches applied in this thesis, ranging from exhaustive quantitative
analyses to conceptualisations of a just transition and energy poverty. This
broadness, that is inherent to generalists, implies that the research will perhaps not
be of methodological excellence, but it will explore realistically anchored issues and
be tailored to pressing societal needs; in other words, it will be problem-oriented
rather than theoretically driven. This is also confirmed in the way research from this
thesis has been utilised to inform policymaking in several instances.

I interpret the meaning of an undisciplined researcher as a scholar that challenges
several boundaries and norms within academia. I do this in the way I have entered
a new scientific discipline; in the way I enthusiastically engage with media and
societal actors; in the way I have included artwork in my research communication;
and, perhaps most evidently, in the way I chose to dedicate an entire chapter of my
thesis to reflections on norms and assumptions within academia.

I believe there is not one way to be a researcher or to conduct research. Most
importantly, I believe we are in need of some light bending and breaking of the old
patterns and rules to solve today’s multifaceted societal challenges. In other words,
it is about time we become undisciplined.
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3. Theoretical Concepts

The aim of this chapter is to describe in more detail what theories to draw from
when conceptualising what a just energy transition of Swedish housing entails.
Different theories, or different fields within academia, dealing with just energy
transitions will be briefly introduced to finally summarise which of these theories
have been applied, and how, in the presented thesis. Common for the applied
theories is that they all view energy transitions as highly political and socially
embedded, and thus in constant need of scrutiny to ensure social justice.

3.1 Just Transitions and Energy Justice

Justice is a concept with many different meanings to it. According to some, justice
depends on the process through which an outcome is achieved, regardless of the
actual outcome [80]. According to others, an outcome is just only if it has certain
characteristics, such as meeting some pre-defined criteria of distribution [81].
Within the context of sustainable transitions, the concept of just transitions has
come to comprise the justice implications of transitions for people whose
livelihoods depend upon the fossil fuel economy on the one hand, and for people
who risk experiencing other burdens of a sustainable transition, or a lack thereof, on
the other [82]. The just transition movement originated among trade unions in the
1970’s and 1980°s in a call for green jobs to replace jobs in closing industries [82,
83]; as such, this movement dealt with a conflict between social and environmental
sustainability that came to be explicitly situated within the environmental justice
movement [84]. In general, the scholarship around environmental justice concerns
the political economy and ecology of climate change, and the implicit asymmetries
in terms of burdens of, and responsibilities for, environmental pollution and
degradation [85].

Environmental justice has in turn influenced climate justice [86]; an academic
field that has come to evolve from studying the uneven distribution of effects of
climate change to dealing with the issue of burden-sharing in regard to policies and
measures for climate change mitigation and adaptation [87]. Not far from these
scholarships lies energy justice, a field where social implications of energy systems
and energy transitions are considered all the way from production to consumption
of energy. Today, environmental justice, climate justice, and energy justice
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scholarships all deal with just transitions in various ways and influence how just
transitions are defined and evaluated [84].

In particular, the energy justice scholarship offers theoretical as well as practical
tools for the evaluation of justice implications of energy transitions [88]. The
academic field of energy justice has a foundation in what has been called the
triumvirate of tenets consisting of distributive, procedural, and recognition justice
[41, 88, 89], and promotes interdisciplinary approaches to energy transition studies
[90]. Through the lens of energy justice, scrutiny has been brought upon energy
policies, embedded values in the construction of new energy systems, energy
transition pathways, energy development projects, and many other aspects of
contemporary endeavours in the energy sector [42, 90-93]. While energy justice
covers topics such as energy efficiency, energy subsidies, and energy poverty, eight
guiding principles have been suggested in order to apply energy justice as a practical
decision-making tool: availability, affordability, due process, good governance,
sustainability, intergenerational equity, intragenerational equity, and responsibility
[88]. As such, issues of affordability and energy poverty are part of the energy
justice scholarship [94-97] alongside questions of just energy transitions in general,
and distributive implications in particular; this suggests that all three research
questions in the presented thesis to some extent are situated within the field of
energy justice. In the following sections, the particular justice considerations
utilised in the thesis will be further described.

3.2 Distributive Justice

Owing to the context of increasing economic inequality, the presented thesis has put
much focus on burden-sharing, or the distribution of costs and burdens, in the
Swedish energy transition of housing. The distribution of burdens, rather than
benefits, becomes particularly important to study in light of increasing inequality,
as energy transition policy should not worsen the situation for the worst-off or
increase existing socioeconomic inequalities. Therefore, theories of distributive
justice have been limited to the distribution of burdens under the following
demarcations:

i.  between income groups, as this is of higher concern for socioeconomic
inequalities than the distribution of costs and burdens between, e.g.,
residents, housing companies, and governments,

ii.  within Sweden, as energy transition policy mainly is enforced at the national
level, and

iii.  within the current generation, as we are primarily concerned with the
burden-sharing and the inequalities within the existing population.

16



Moreover, although distributive justice is applied as a tool to reveal how burdens
of the energy transition of housing are being distributed, this does not mean that
there are no compensatory measures existing outside of energy transition policy.
However, distributive implications of the energy transition must nonetheless be
investigated in order to determine whether existing compensatory measures, such as
social welfare subsidies, are sufficient or not.

The following two sections will briefly introduce some of the principles of
distributive justice that have been relevant for, and applied in, the research.

3.2.1 Fundamental Normative Theories

Distributive justice is outcome-based, meaning that it is the outcome of how a
certain benefit or burden is distributed that determines whether the distribution was
just or not; this is in contrast to procedural justice accounts, that instead focus on
the means through which the distribution was decided and carried out [81]. There
is, however, a plethora of normative theories relevant for the distribution of benefits
and burdens in the context of the energy transition of Swedish housing, which each
have their own criteria for what constitutes a just outcome. One such theory is
sufficientarianism. According to this normative theory, an outcome is just if, and
only if, everyone is over a pre-determined sufficiency threshold [98, 99]. In the
context of housing, this could imply that everyone has access to housing of an
adequate standard, such as sufficiently energy efficient housing, sufficiently
spacious housing, or sufficiently affordable housing.

Another commonly applied normative theory within social justice is
egalitarianism, which requires everyone to be equally well off in order for an
outcome to be considered just [100, 101]. In the energy transition of housing, this
could imply that everyone should be equally comfortable in their indoor
environment, or that the general standard of housing should be equal across societal
groups.

Utilitarianism and prioritarianism are two normative theories that judge an
outcome based on whether the total value has been maximised or not. While both
theories consider an outcome to be just when total value has been maximised, they
count increases in values differently. In utilitarianism, everyone’s increase in value
counts equally [102, 103]; in prioritarianism, on the other hand, every incremental
increase in value counts for more for the least well-off [104, 105]. In the context of
the energy transition of housing, this could mean, e.g., that subsidies for improved
energy efficiency would be skewed more towards the worst off if policies were to
align with prioritarianism, whereas they would be at least somewhat less skewed
when distributed in accordance with utilitarianism.

In short, these different normative theories showcase the many ways in which
“justice” can be achieved, and thus the importance of selecting a normative theory
or standpoint against which an outcome can be evaluated. As conceptualising a just
energy transition of Swedish housing was part of the aim of the presented thesis, it
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is described in Chapter 4 how these fundamental normative theories was utilised
and combined in Paper I to answer RQI.

3.2.2 Burden-Sharing Principles

Apart from developing new and tailored criteria for a just energy transition of
Swedish housing, some of the appended papers draw on existing burden-sharing
principles commonly applied in climate policy. While there are several burden-
sharing principles that could be utilised, the ones deemed to be most relevant for
burden-sharing across socioeconomic groups, within a country, and within a single
generation, are the polluter-pays principle and the ability-to-pay principle, which
are utilised to answer RQ II. The benefit of using existing principles is that they are
often designed for, and readily applicable in, policy contexts, and they are often
generally recognised and endorsed. Thus, developing a new conceptualisation for a
just energy transition of Swedish housing (RQ I) and utilising it alongside already
existing burden-sharing principles (RQ II) allows for evaluations of justice that are
likely to be generally accepted.

Polluter-Pays Principle

The polluter-pays principle holds that an agent responsible for pollution should also
be responsible for paying for the remedy of the damage caused by the pollution
[106, 107]. This principle is commonly applied in international environmental
agreements such as the /992 Rio Declaration on Environment and Development
[108], and is also imperative in policy such as trade with greenhouse gas emission
permits and CO, taxes [109].

One common objection to the polluter-pays principle is that it fails to account for
the difference between pollution from excessive consumption and consumption
needed to meet basic needs [30, 110], i.e., pollution from meeting the criteria of
sufficientarianism. In terms of energy use, basic needs could, e.g., entail the energy
use needed to keep one’s home sufficiently warm. Another objection of a more
practical nature is the challenge of identifying the polluter [30]; in this thesis,
pollution will be interpreted as the energy use for building services such as heating
and ventilation, as there inevitably will be emissions from any energy use, even
from renewable sources [111, 112]. In the case of housing, the polluter could be
considered to be either the housing owner or the resident, or both. Although it is the
housing owner that makes decisions regarding a building’s energy efficiency and
energy system, the polluter is in the presented thesis interpreted as being the
resident. The reason for this choice is the same as the reason for choosing to study
the distribution of costs and burdens between resident groups, i.e. that households
are of main concern when aiming to analyse, and reduce, socioeconomic
inequalities; however, it is also motivated by the fact that households constitute the
smallest societal entity to which costs are likely to trickle down. Thus, even if costs
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for transition policy were to be put on housing owners, it is reasonable to assume
that these costs would eventually be passed down to the residents.

In Paper I1I, the polluter-pays principle is applied as an interpretative lens when
comparing two different ways of measuring energy use in housing: kWh per square
meter and kWh per capita. By raising the question of whether to consider buildings
as polluters (kWh per square meter) or residents as polluters (kWh per capita), this
burden-sharing principle is used to demonstrate how the distributive implications of
transition policy can go from just to unjust simply by changing the way pollution is
measured. Not only does this showcase the subjectivity in seemingly objective
evaluations, but it also highlights how embedded assumptions, such as a common
notion of a preferred way to assess energy use in housing, can affect the distributive
implications of transition policy.

Ability-to-Pay Principle

The ability-to-pay principle holds that the burden of paying for transition policy for
the common good should be borne in a progressive manner, i.e., to a greater extent
by those who have higher ability to pay [87]. Such reasoning is often applied in
progressive taxation schemes, where there is a clear distinction between cost and
burden [113]; the idea is that the financial burden should be equal across
socioeconomic groups, meaning that the actual cost will have to increase with
increasing income in order for the cost burden to remain equal [114]. This principle
holds elements of utilitarianism in its quest to maximise total utility, or minimise
total harm, if the burden is to be equally distributed [115]. Moreover, the ability-to-
pay principle is more concerned with utility, or social values, rather than remedy as
is the case in the polluter-pays principle. Although these burden-sharing principles
approach the question of cost distribution from very different angles, it is however
likely that they in many cases would lead to the same outcome given that ability to
pay tends to be strongly correlated with level of pollution, or in this case, energy use
[116, 117].

In Paper IV, the ability-to-pay principle is applied as an interpretative lens to
evaluate the distributive implications of rent increases from energy retrofitting
among different income groups in the multifamily housing stock. The contribution
of the paper is twofold: the first part seeks to investigate whether there is a cost
burden from energy retrofitting, and the second part analyses how such a cost
burden, if it exists, has been distributed across income groups. The ability-to-pay
principle thus becomes a tool for normative evaluation of the distribution of the cost
for energy retrofitting, i.e., the cost of a key instrument in the energy transition of
housing.

One objection to this application of the ability-to-pay principle could be that
energy retrofitting does not constitute a transition policy for the common good, but
rather for the interest of the housing owner and the residents who benefit through
reduced costs and potentially improved indoor environment. However, as national
and international implementation of energy transition policy is accelerating and
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Sweden is now anticipating minimum requirements for buildings’ energy
performance, common goals of reduced greenhouse gas emissions and energy use
are, arguably, the main reason for the imposition of energy retrofits. This
perspective is further supported by the generally high standard of housing in
Sweden, meaning that other benefits of energy retrofitting, such as improved indoor
environment, are, or at least have been, somewhat limited and perhaps of inferior
importance compared to climate objectives.

In this thesis, I have thus primarily viewed energy retrofitting as an instrument to
achieve national and international targets of reduced climate impact, meaning that
the ability-to-pay principle becomes applicable when analysing cost distributions
across socioeconomic groups within Sweden. Applying the ability-to-pay principle
in this context thus implies that the cost for energy retrofitting should be
progressively carried by higher income households, i.e., these households should
bear a larger share of the actual costs than lower income households.

3.3 Vulnerability to Energy Poverty

The final research question, RQ III, is concerned with how the energy transition of
Swedish housing is affecting vulnerabilities to heating-related energy poverty
among households. Energy poverty in a Swedish context is explored and
conceptualised in Paper V and Paper VI, and in order for the methodological
approach in these papers to be understandable to those not familiar with the topic of
energy poverty, the following two sections will describe different ways in which
energy poverty has been conceptualised in the literature.

3.3.1 Energy Poverty and Energy Vulnerability

The understanding of energy poverty has evolved from initially seeing it as a fixed
state that could be quantitatively defined, to now viewing it more as a vulnerability
that can be identified and defined through numerous risk factors. The first definition
of heating-related energy poverty stated that households spending more than 10%
of their disposable income on energy for heating were living in a state of energy
poverty [118]. This expenditure-based definition then evolved into a definition
saying that households at the intersection of a low energy performance of the
dwelling, low income, and high energy prices suffered from energy poverty,
sometimes referred to as the energy poverty triad [119]. There has also been a
growing understanding that energy poverty cannot always be detected through
expenditure-based indicators, as households could also be under-consuming energy
to keep energy costs down; this has been referred to as hidden energy poverty [120,
121].
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Eventually, the research field moved beyond strict definitions and began to
consider energy poverty not as a fixed state, but as a situation to which households
can have varying susceptibilities. The energy vulnerability framework by
Bouzarovski and Petrova [122] views energy poverty in the light of changing
circumstances, such as rising energy prices or a loss of household income, as well
as in differences in energy demand. The latter is an important aspect as it can reveal
vast differences between households that at a first glance appear to have similar
susceptibilities to energy poverty; for example, a person with a chronic illness might
require a higher indoor temperature to feel comfortable than someone with good
health, just as a person spending a large part of the day at home might have a higher
heating demand than someone spending much time at work, school, or in other
settings [122].

In Sweden, there is neither an official definition of energy poverty nor has the
problem been closely studied. When the concept has been discussed, ways of
understanding energy poverty in Sweden have mainly centred around security of
supply to avoid situations of power scarcity [27] as well as power cuts [123]. Both
these types of power shortages are likely to hit vulnerable households harder; the
former as power scarcity is likely to drive up energy prices and thus limit the energy
access of low-income households, and the latter as power cuts are likely to have
more severe effects in households with limited ability to invest in either additional
facade insulation for improved thermal inertia, or one’s own energy production or
storage.

In Paper V, the distributive implications of a new energy transition policy, that
demands the deployment of cold rent in the worst-performing multifamily buildings,
are analysed from an energy poverty perspective. This new policy aims at giving
households economic incentives to reduce their energy use for heating by replacing
a static price model with a more dynamic one. This can thus be viewed as a basic
form of demand-side management through dynamic pricing to promote end-user
flexibility. Paper V utilises a rather simple conceptualisation of energy poverty in
the multifamily housing stock where a high risk for energy poverty is said to be
present when:

i.  the energy performance of the dwelling is low,
ii.  household income is low, and
1il. when heating is measured and billed individually, i.e., cold rent.

This is thus similar to the energy poverty triad, with the difference being that the
risk factor of high energy prices has been exchanged for cold rent. In the context of
Swedish multifamily housing, cold rent is indeed a higher risk factor for energy
poverty than high energy prices, as warm rent effectively eliminates households’
trade-offs between heating and heating costs. More so, increasing energy prices will
not instantly affect the warm rent; rather, the warm rent will have to be adjusted to
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increasing energy prices in the yearly negotiations held between landlords and
tenants’ associations.

Paper VI, on the other hand, goes further in its conceptualisation of energy
poverty by combining the energy vulnerability framework with another theoretical
concept: flexibility capital. Due to its higher level of complexity, this
conceptualisation is part of the methodology, and the approach will be further
described in Chapter 4. However, the following section introduces flexibility capital
and explains how it is connected to energy poverty.

3.3.2 Flexibility Capital

In the previous section, it was briefly mentioned how the implementation of cold
rent can be viewed as a form of dynamic pricing to promote demand-side flexibility.
While flexibility can be considered a component to Paper V, it is however a main
theme in Paper VI. The increasing reliance upon demand-side flexibility is a central
concern regarding the energy transition’s implications for energy justice in general,
and energy poverty in particular [43, 124]. Demand-side flexibility is today
considered a crucial part of future energy systems to maintain balance in the electric
grid as more intermittent electricity generation is being integrated [125, 126]. While
demand-side management and flexibility in households can be achieved in many
ways, such as through smart and automated technologies or external control of e.g.
heat pumps, there is currently a development in Sweden towards more dynamic
pricing, i.e., price variations on electricity throughout the day and/or week, to limit
peaks in electricity demand. This general development was solidified in 2022 when
a new regulation promoting time-differentiated tariffs on energy and power was
enforced by the Swedish Energy Market Inspectorate [127].

In an effort to conceptualise justice implications of future energy systems,
Powells and Fell [128] argue that with increased dependence on, and thus value of,
demand-side flexibility, flexibility will increasingly become an ability that can be
capitalised upon and thus be viewed as a form of capital in itself [128]. They call
this ability flexibility capital and assume that its embeddedness in sociotechnical
contexts makes it unevenly distributed across society by default [128]. Thus,
assuming that flexibility capital is held in different forms and to different extents
among households, Powells and Fell [128] propose a framework for conceptualising
households’ varying vulnerabilities in future energy systems, which can be seen in
Figure 3.1.

In their framework, the interaction between flexibility capital and financial
resources is explored. Although flexibility capital indeed interacts with several
dimensions of inequality, Powells and Fell [128] argue that the interaction with
affluence is the most evident one. In the two upper quadrants, households are
relatively affluent but have differing flexibility capital. In the top-left quadrant,
flexibility capital is lower, which means that households are likely to face increased
energy costs in future energy systems; however, the economic burden of these costs
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will remain limited due to the access to financial resources. In the top-right quadrant,
flexibility capital is higher, meaning that households can economise on demand-
side flexibility, although it will not be financially necessary for them. This means
that these households can choose to participate voluntarily and conveniently in
flexibility efforts for economic gain, and it is also likely that these households utilise
smart and automated technological equipment to realise flexibility in a convenient
manner. This is also indicated by the two gradient bars in Figure 3.1, showing how
affluence affects the level of technologically derived flexibility and voluntary
flexibility, respectively.

More
financial Technology-
resources derived Self

* Opportunities to reduce energy costs
without compromising comfort

« Convenience not sacrificed as flexibility
capital is more technologically derived

« Enabled by and sustains smart energy
inclusion

* Less economic imperative to provide
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« Flexibility capital economised on own
terms (if at all)

* Comfort and convenience
unaffected despite financial
penalties for inflexibility

* Inability to provide
flexibility is financially
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More
flexibility
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Less
flexibility
capital

« Decreased tension between energy
cost and comfort

« Convenience may be compromised as
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« Fuel poverty risk reduced
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Figure 3.1. Conceptual framework showing how financial resources and
flexibility capital interact to create resilience and vulnerability
in smart energy systems. Source: Powells and Fell [128].

In the two lower quadrants, affluence is relatively low which alters the nature of
engagement with demand-side flexibility. In the bottom-left quadrant, low affluence
in combination with low flexibility capital causes tension between energy costs and
other expenses, which contributes to an increased risk for energy poverty. Flexibility
capital is higher in the bottom-right quadrant, but low affluence makes participation
in demand-side flexibility less voluntary and more of a means to alleviate energy
poverty. There is thus a risk that such participation occurs at the expense of comfort
and convenience as flexibility tends to be more socially derived, i.e., more
behaviour-related, when affluence is lower.
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The different understandings of energy poverty described in this section were
combined in Paper VI to create a novel conceptualisation of energy poverty in the
Swedish context. In the following methodological chapter, it will be described in
more detail how, and why, the energy vulnerability framework was combined with
the framework by Powells and Fell [128].
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4. Research Methodology

To fulfil the aim of advancing the knowledge of justice implications in the energy
transition of Swedish housing, the research methodology has been twofold. One part
focuses on conceptualisation; what does it mean for the energy transition of Swedish
housing to be just, and how can energy poverty be understood in a Swedish context?
These questions must be answered in order to make any statements regarding how
the energy transition is affecting social justice and vulnerabilities to energy poverty.
The second part focuses on quantitative analyses of distributive implications of the
energy transition thus far, and of the nature and distribution of energy poverty
vulnerability. This part of the work constitutes the empirical evidence that is to be
evaluated and judged against the conceptual understandings of social justice and
energy poverty. In this chapter, the reasoning behind these methodological choices
is further developed and their general execution is outlined.

4.1 Conceptualisation

As there has been a lack of attention to considerations of both social justice and
energy poverty in Swedish energy policy, novel conceptualisations of these issues
were needed. In both cases, conceptualisation was conducted by drawing on, and
combining, existing theoretical concepts of particular relevance for the current
Swedish context.

4.1.1 A Just Energy Transition of Swedish Housing (RQI)

To answer RQI regarding what criteria that need to be met in order for the energy
transition of Swedish housing to be just, a normative framework consisting of
ordered principles was developed. The approach of developing a new framework,
rather than utilising existing principles and guidelines within, e.g., the energy justice
literature, was preferred in order to (i) get a normative framework particularly
tailored to the Swedish context, and to (ii) draw on several different fundamental
normative theories to generate a framework that is likely to be broadly accepted and
legitimate, thus facilitating application in policymaking contexts.

The framework was developed by drawing on the fundamental normative theories
for the distribution of benefits and burdens described in section 3.2.1. The theories
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were combined and ordered with regards to the current Swedish context, particularly
with consideration to: (i) increasing economic inequalities, (ii) an increasingly
precarious housing market, and (iii) a generally high standard of housing with low
prevalence of energy poverty.

These contextual factors suggest, among other things, that a reduction of
socioeconomic inequality in the transition can be achieved through prioritarianism,
where the worst-off are the least burdened by transition policy, and that
sufficientarianism can ensure a sufficient housing standard and protect the basic
needs of the worst-off, such as housing affordability. More details of this reasoning
can be found in Paper I, but the main take-away is that benefitting the worst-off
becomes particularly important under current circumstances, and increases in well-
being and resources should be deemed more valuable among the worst-off than in
the rest of the population.

Moreover, ideas were pulled from the energy justice literature on essential justice
considerations within energy systems and energy transitions, such as procedural,
distributive, and recognitional justice. While distributive justice is covered by the
outcome-based normative theories, procedural justice is important to, e.g., ensure
tenant influence in renovation processes. Moreover, recognitional justice is needed
to guarantee that vulnerable minority groups, such as tenants in particularly
precarious or illegitimate housing situations, are considered in procedures as well
as in the distribution of benefits and burdens.

Combining these different theories of justice with regards to the Swedish context
resulted in the following normative framework for a just energy transition of
Swedish housing, developed in Paper I to answer RQ I:

(1) Not discriminate against people on morally irrelevant grounds, such as their
ethnic, religious, sexual (etc.) orientation (the equal treatment principle).

(2) Prioritise the needs of the worst-off, with an increase in priority the worse off
they are (the priority principle).

(3) Produce the maximum benefit (in terms of well-being, capabilities, and
resources) per resource unit (the efficiency principle).

(4) Use a transparent procedure where decisions are made by reasonable, fair-
minded, well-informed, and cooperative people, among which are those who are
(potentially) negatively affected, under equal terms, and where the decisions being
made can be appealed (the principle of procedural fairness).

The four principles are ordered and depart from fundamental rights of equal
treatment (the equal treatment principle), to whom to prioritise (the priority
principle), to distributing the transition’s benefits and burdens in a way that
produces the maximum good (the efficiency principle), to finally ensuring
procedural fairness in transition decision-making (the principle of procedural
fairness). While the priority principle emphasised the need to prioritise the worst-
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off, the efficiency principle stops the priority principle from giving the worst-off
absolute priority; ultimately, there will be instances in policymaking where absolute
priority will simply yield too large losses in final values (such as energy savings),
and thus be deemed inefficient. Where this line is drawn will have to be determined
in individual cases, preferably through a fair process involving the concerned agents
in accordance with the principle of procedural fairness.

The research approach of combining theory with context thus managed to
generate a framework that can be readily applied in Swedish policymaking' where
conceptualisation, as well as implementation, of justice perspectives in general have
been overlooked. In Paper I, the framework is employed to evaluate justice
implications in the implementation of the Renovation Wave — where minimum
requirements for energy performance are anticipated — in Swedish multifamily
housing.

4.1.2 Energy Poverty and Vulnerability in Sweden

With no prior conceptualisation of energy poverty in the Swedish policy landscape,
a significant contribution of the presented thesis is to translate this concept to the
Swedish context in order to (i) allow for analyses of the nature and the extent of the
problem, as well as to (ii) initiate a dialogue on energy poverty-related issues in the
Swedish policy landscape. Considering that warm rent is still dominating in
multifamily housing, where the risk for energy poverty was conceptualised as an
imposition of cold rent, the work presented here is limited to single-family housing
where current risks for energy poverty are considered to be more prevalent.

Given that energy poverty-related issues primarily emerged in Swedish single-
family housing as energy prices peaked during the winter of 2021/22, it was decided
to view energy poverty in Sweden through a vulnerability lens rather than as a fixed
state. The attention given to changing circumstances within Bouzarovski and
Petrova’s energy vulnerability framework [122] offers a suitable understanding of
where problems may emerge in situations of price peaks, energy scarcity, or extreme
cold spells; all of which are previously rare events that risk having increased
implications for households within the near future.

Moreover, given this attention to circumstances that in various ways lead to
energy price peaks, flexibility capital was included in the conceptualisation as it
allows consideration of households’ varying abilities to dodge price peaks and thus
limit economic tension from energy poverty. Such consideration is also relevant for
the development towards more dynamic pricing to promote demand-side flexibility;
as such, flexibility capital not only helps to understand varying abilities to dodge
currently observed electricity price peaks, but also manages to capture

!'In fact, the normative framework was utilised as policy support in a project for Boverket in 2021.
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vulnerabilities that may emerge in future energy systems more reliant on demand-
side flexibility and dynamic pricing.

The concepts of energy vulnerability and flexibility capital were combined in a
modified version of the conceptual framework developed by Powells and Fell [128]
shown in Figure 4.1. Here, socially, or behaviourally, related flexibility capital is
put along the horizontal axis, whereas inverted energy vulnerability, expressed as
‘ability to pay for heating’, is put along the vertical axis. Since the correlation
between technical flexibility and financial resources is strong, the differentiation
between the two axes in the framework is increased by only adding social flexibility
capital to the horizontal axis, and leaving technical flexibility capital completely to
the gradient bar.
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Less social
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More social
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Figure 4.1. A customised version of Powells and Fell’s conceptual framework to
understand and analyse energy poverty in Swedish single-family housing.
Source: Powells and Fell [128].

This way of conceptualising vulnerability to energy poverty in Sweden provides
two different ways of viewing energy poverty. In the lower left quadrant, energy
vulnerability is high and flexibility capital is low, meaning that there is an elevated
risk of energy poverty causing financial stress for the household; here, there is a
high probability of observing the ‘heat or eat’ dilemma [129, 130]. In the lower right
quadrant, energy vulnerability is high but flexibility capital is also relatively high,
meaning that households have abilities to dodge price peaks and curb severe
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financial effects of energy poverty. However, there is instead an elevated risk of
hidden energy poverty, where households make compromises with their well-being
or every-day life in order to keep heating costs down.

This conceptualisation was developed in Paper VI, where the modified
framework was also used in quantitative analysis to investigate what factors affect
households’ vulnerabilities to energy poverty along the framework’s two axes.

4.2 Quantitative Evaluation

To answer RQ II, empirical evidence of distributive implications of energy
transition policy in the housing sector had to be collected. While justice can be
studied and evaluated in various manners, such as through interviews to explore
people’s experiences of procedural inclusion, the study of distribution is quantitative
in its nature. In the presented thesis, the main focus has been to study differences in
distributive implications — of energy transition policy and of risks for energy poverty
— between socioeconomic groups at the national level, and thus the anticipated
effects on national socioeconomic inequality. Using quantitative methods to study
differences between income groups was thus an appropriate methodology to analyse
overarching correlations, general trends, and systematic practices in the energy
transition of Swedish housing.

The strength in the quantitative analyses has primarily laid in their national
coverage. By studying distributive implications at the national level, random
patterns of distributive implications in individual buildings, neighbourhoods, or
cities have not limited the analyses and interpretations; instead, it has been possible
to study the general, systematic, and national implications of energy transition
policy. It will here be explained what quantitative analyses have been utilised in the
different appended papers.

Mirroring the conceptual work of the thesis, the quantitative analyses have
focused on justice — however limited to distributive implications — as well as
vulnerability to energy poverty. In Paper III and Paper IV, quantitative methods are
utilised to study distributive implications viewed through the polluter-pays and the
ability-to-pay principles, respectively. Common for these papers is that they both
evaluate development over the past decade, which was enabled by data processing
methods built in Paper II. When comparing energy use in housing measured as kWh
per square meter with kWh per capita in Paper III (polluter-pays principle),
differences between income groups are analysed using both analysis of variance
(ANOVA), as well as multivariate linear regression analysis. While ANOVA is a
suitable method to study statistically significant differences between income groups,
regression analysis is powerful as a means to determine the impact of household
income while also controlling for other influencing factors. In combination, these
statistical methods can thus determine whether there (i) are differences in kWh per

29



square meter and kWh per capita between income groups (ANOVA), and (ii)
whether these differences can be explained by differences in income or by other
confounding factors, such as differences in living space per capita (regression
analysis).

Similar methods are used in Paper IV when studying rent increases from energy
retrofitting and their distribution among income groups (ability-to-pay principle). A
challenge in this paper was to isolate the rent increases that could specifically be
allocated to energy efficiency measures; especially since Swedish rent regulation in
general does not allow rent increases from such measures. An assumption in this
paper was thus that any observed rent increase from energy retrofitting was an
indirect rent increase, enabled through the inclusion of other measures that allow
for rents to be increased; these are often cosmetic measures such as installing an
electric towel dryer, or upgrading to a more modern kitchen or bathroom [131].
Thus, while there is expected to be much variation in included measures between
individual renovation and energy retrofitting projects, national quantitative analyses
allow for the observation of patterns of systematic inclusion of measures that enable
rent increases in energy retrofitting projects. To study such systematic patterns,
ANOVA is used to compare rent increases in renovation projects with and without
energy performance improvements, and regression analysis is used to detail the
impact of energy performance improvement on rent increases, while also controlling
for other influencing variables. Having investigated whether there is a cost burden
for energy retrofitting, Paper IV finally analyses the distribution of energy retrofits
between different income groups.

In studying new requirements for individual metering and billing of energy for
heating in the worst-performing multifamily buildings, Paper V spans over both
conceptual themes of distributive justice as well as vulnerability to energy poverty.
In a straight-forward manner, this paper draws a connection between energy
performance of housing and residents’ income, and analyses the distribution of this
new energy transition policy between income groups. Since the policy removes
warm rent, a strong protection against energy poverty in multifamily housing, this
paper can be said to investigate the distributive implications of a policy that
increases households’ vulnerability to energy poverty.

Finally, two logistic regression analyses are used in Paper VI to investigate how
various sociodemographic variables affect energy poverty vulnerability along the
two axes in the customised framework in Figure 4.1, namely energy vulnerability
and flexibility capital. Beyond conceptualising energy poverty in a Swedish context,
this paper thus analyses characteristics contributing to energy poverty vulnerability
in households, and also explores households’ asymmetrical benefits and burdens in
future energy systems.
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4.2.1 Data

Multifamily housing: National Building-Specific Information (NBI)

For the quantitative analyses described in the previous section, two different sources
of data have been used. For Papers III, IV and V, primarily dealing with analyses of
distributive justice, a database developed within this thesis’ research project,
National Building-Specific Information (NBI), was utilised. The NBI database is a
national building-specific database of Swedish multifamily housing consisting of
several integrated national registers, of which an overview is shown in Table 4.1.
The database relies on research conducted in the theses of Mikael Mangold and Tim
Johansson, where Mangold primarily focused on data quality and data interpretation
[132], whereas Johansson focused on integration and merging of different national
registers with varying levels of aggregation [133].

In the database, Energy Performance Certificates (EPCs) constitute the lowest
unit of analysis to which other national registers have been attached. In most cases,
an EPC corresponds to one building, although adjacent buildings with similar
characteristics, and on the same property, are sometimes merged into one EPC; this
is because properties constitute legally delineated spaces within which all buildings
have the same owner. In contrast to in many other countries, Swedish EPCs are
based on operational and not calculated values for energy use, which makes energy
performance data relatively reliable in an international context [134].

The main attributes used from the EPC have been energy performance, energy
efficiency measures, and heated floor area. Since the implementation of EPCs in
Sweden in 2008, energy performance has been defined in several ways where the
main difference has lied in how different energy sources are weighted [135]; to
maintain transparent interpretability and general comparability among the appended
papers, no weighting factors have been applied in the calculation of energy
performance. This is also in line with the delimitation to solely focus on energy use
and keep greenhouse gas emissions, which weighting factors often account for, out
of the scope of the thesis. Thus, in all appended papers of the presented thesis,
energy performance is defined as:

The yearly, temperature corrected energy use for heating, ventilation, and
common electricity services in multifamily housing per square meter of
heated floor area. Electricity used in individual households is not included.

As both Paper III and Paper IV study energy performance improvement between
buildings’ first and second EPCs, methods to ensure comparability between older
and newer EPCs, despite the changes that have occurred, were developed in Paper
II. One of the major contributions of Paper II was the investigation and correction
of different ways to determine heated floor area between old and new EPCs. Left
unaddressed, these differences contributed to systematic errors when analysing
energy performance improvement, and accuracy and reliability in Paper III and
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Paper IV could thus be significantly improved by finding a way to correct this
systematic error.

The main advantage of this database lies in its vast coverage of the Swedish
multifamily housing stock. A first EPC is available for around 90% of all
multifamily buildings, and the availability of buildings’ second EPCs has increased
throughout this thesis work, as the initial EPCs expire after 10 years and then have
to be updated. In Paper II, around 10% of the multifamily buildings had a second
EPC, whereas close to 40% of buildings had a second EPC in Paper IV. The vast
coverage of the multifamily housing stock in the NBI database thus allows for
exhaustive analyses of general trends and patterns in Swedish multifamily housing.

Table 4.1. Overview of attributes in the NBI database.

Level of First data Second
aggregation point data point

Source Attributes

Energy performance

Energy Performance Energy efficiency o
. Building 2008-2009 2018-2021
Certificates (EPCs) measures

Year of construction

. Renovation

Swedish Tax Agency . Property 2013 2019
mvestments

Swedish Mapping, Average yearly rent

Cadastral and Land per square meter Property 2013 2019

Registration Authority Ownership
Residents’ median

Statistics Sweden income Property 2016 -
Number of residents

The Swedish Association of ) .

. Classifications of o
Local Authorities and Building 2020 -

. municipalities
Regions

Single-family housing: SOM data

In Paper VI, vulnerability to energy poverty is studied in single-family housing,
meaning that the NBI database could not be utilised. It was thus decided to collect
data in collaboration with the SOM Institute at Gothenburg University, where
annual national surveys around society, opinion and media are conducted.
Researchers have the opportunity to include questions in the national survey which
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allows access to auxiliary sociodemographic data about the respondents, as well as
access to responses to other questions in the survey. The survey was out between
September and December of 2021, with most responses being collected in
September, and the questions that were included for Paper VI concerned
households’ experienced burden of heating costs as well as their self-perceived
flexibility capital. The survey was thus out right before, or at the very start of, the
notable increase in electricity prices, which should be kept in mind when
interpreting the results; it can however be considered an advantage that the results
are likely to reflect a more neutral distribution of energy poverty vulnerability that
is not tinted, or exaggerated, by the energy crisis. The questions and their respective
response options can be found in Paper VI.

The SOM institute ensures a statistically representative sample and undertakes
several measures to increase the response rate for the survey; for a more thorough
description of their survey methodology, see [136]. The part of the survey that
included the questions for Paper VI was sent to 3 374 respondents aged 16—85 and
had a net response rate of 49%, corresponding to a total of 1 645 responses. Out of
these, 875 responses were from households living in single-family houses or semi-
detached houses.

4.3 Methodological Limitations

The methodological limitations of this thesis are mainly centred around the data.
While many of the more specific shortcomings in the data are discussed and handled
in the appended papers, there are two major measurement errors, i.e., discrepancies
between actual values and observed values, in need of further discussion; the first is
a random error, and the second is a systematic error. While the random error could
be left unaddressed, the systematic error induced noticeable progression in the
methodology throughout the appended papers.

4.3.1 Random Errors

The first measurement error concerns the errors and variations within EPC data.
Although EPCs are issued by certified experts, the human element has nonetheless
been shown to contribute to random errors in energy use data [137, 138]. These
random errors stem from variations in, e.g., how energy supply to a property has
been assumed to be distributed across the buildings on that property, or differences
in how much of the energy supply that has been assumed to be used for heating
versus domestic hot water [139]. They are assumed to be random due to their human
dependency, as there is no obvious reason to believe that the issuing experts would
be making the same type of error.
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An advantage with random errors is however that their impact on overall accuracy
in quantitative analyses decrease as data quantity increases. This is because random
measurement errors can be assumed to point in different directions and cancel each
other out [ 140]. As such, random errors in large datasets usually have limited impact
on the accuracy of descriptive statistics such as average values within groups utilised
in, e.g., ANOVA. Given that analyses in the appended papers have primarily been
conducted on large datasets, random errors in the EPCs have not been addressed;
while it has not been possible to evaluate whether their impact is significant or not,
it has been assumed that their implications on the overall results have been limited.

4.3.2 Systematic Errors and Methodological Progression

The second measurement error is a systematic error in the comparison of buildings’
first and second EPCs, which should have been addressed in the methodological
Paper I1. It concerns the determination of domestic hot water use in the calculation
of buildings’ energy performance. In old EPCs, domestic hot water use was often
determined as a specific share of a building’s total water use. This meant that in
buildings with higher residential density, where the overall water use was higher
than average, the energy performance was negatively affected; this is because
energy use for domestic hot water was underestimated, and energy use for heating
and ventilation was, followingly, overestimated. In general, this had a negative
impact on estimated energy performance in areas with higher residential density,
and generally lower incomes. Thus, as a means to decrease the impact of residential
density, and thus increase comparability between buildings, a normalised value of
energy use for domestic hot water was introduced and set to 25 kWh per square
meter and year [141].

In newer EPCs, analysis showed that this standardised value is consistently used.
To get an accurate representation of buildings’ energy performance in old EPCs,
and to get an accurate comparison of old and new EPCs, energy use for domestic
hot water would have to be replaced with the new standardised value in old EPCs.
However, in Paper II, Paper III, and Paper V, no such correction was made. The
reason was a lack of knowledge of how energy use for domestic hot water had been
determined in older EPCs, and thus uncertainty regarding whether re-calculating old
EPCs would generate more accurate results or not. Eventually, after further
analysing the data, I decided to replace energy use for domestic hot water in old
EPCs with the new normalised value for the analyses in Paper I'V.

The errors that this issue causes are twofold. First, it contributes to a flawed
representation of buildings’ energy performance, particularly in comparisons
between income groups. This primarily becomes an issue in Paper V; at the time of
writing Paper V, very few multifamily buildings had issued their second EPC,
meaning that predominately old EPCs were utilised to analyse how new transition
policy was to be distributed across income groups based on buildings’ energy
performance. In old EPCs without normalised energy use for water, this meant that
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buildings with high residential density, where income generally is lower, were
mistakenly overrepresented among policy-affected buildings.

Second, the change in how to determine energy use for domestic hot water
interferes with analyses of energy performance development between buildings’
first and second EPCs. If changes in energy use for domestic hot water are not
corrected for, much of the difference between first and second EPCs can be allocated
to changed definitions, rather than changes in buildings’ energy performance. This
should thus have been addressed in the methodological Paper 11, and it causes
problems for the analyses in Paper I11. Considering that energy use for domestic hot
water in general was higher in low-income housing in old EPCs, this error primarily
exaggerated the energy performance improvement in low-income housing, where
the new normalised value of 25 kWh per square meter and year in many cases is
lower than the value used in older EPCs.

As corrections for this systematic error were not remedied elsewhere than in
Paper 1V, analyses for Paper III and Paper V have been updated for the presented
thesis. The updated analyses include corrections of energy use for domestic hot
water in older EPCs, as well as newer, and more, data as more buildings have had
their second EPC issued. In the results of this thesis, it can thus be noted that figures
shown in the results chapter (Chapter 5) differ slightly from figures and results
presented in the appended Paper III and Paper V. However, it was found that the
overall results and the general trends did not change when updating the input data
and analyses.
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5. Research Findings

This chapter will present the results of the conducted studies, organised as answers
to the research questions in two parts: the normative and the empirical. Utilising the
conceptual work presented in the previous chapter, the first part describes the
outcome of applying the framework for a just energy transition of Swedish housing
to ongoing policy approaches. The second part presents the empirical findings
regarding burden-sharing and energy poverty vulnerability; the latter by applying
the conceptualisation of energy poverty presented in Chapter 4.

5.1 The Normative (RQ I)

Paper I addresses the first research question and lays the normative foundation
against which to evaluate the empirical work in this thesis. In the paper, the
framework for a just energy transition of Swedish housing presented in Chapter 4
was developed and applied to identified approaches for reduced energy use in the
housing sector. The identified general approaches were (i) improved technical
performance and energy efficiency of housing, (ii) economic incentives for residents
to adopt more energy-efficient behaviour, which can be achieved through, e.g.,
individual metering and billing of energy use, or price signals for improved demand-
side flexibility, and (iii) more efficient use of living space in the housing stock; the
latter currently being the least recognised approach in the energy transition of
housing.

When applying the framework to the different approaches, a mismatch was
identified between the most relied-upon approaches for energy savings in the
housing stock, and the approaches that were considered most just according to the
normative framework. This is shown in Table 5.1. In the first two approaches, a lack
of compliance with the framework could mainly be explained by a violation of the
priority principle, i.e., the needs of the worst-off were not prioritised. Both
approaches put a particular focus on buildings with low energy performance where
low-income households are likely to be overrepresented, meaning that the worst-off
are put at the frontline of the energy transition of housing. As this entails risks of
increased rent levels from energy retrofitting, and increased energy costs from
dynamic pricing, there is a possibility that these approaches lead to increased
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socioeconomic inequality; especially considering that these risks are not being
accounted for in Swedish energy policy.

Apart from the priority principle, it was also found that the principle of procedural
fairness could be more difficult to meet among the worst-off as tenant-influence
tends to be lower in more exposed areas. How the approaches of improved energy
performance and increased economic incentives can affect the worst-off is
empirically investigated in Paper IV, Paper V and Paper VI, and the findings of
these papers, presented in the following section, support the conclusions of
compliance in Table 5.1.

The final approach of a more efficient use of living space in the housing stock
was found to be the most compliant with the normative framework, mainly because
it put the wealthiest part of the population at the frontline of the energy transition.
Unlike the two prior approaches, this approach targets residents with excessive
energy use in the housing stock, owing to relatively large living space per capita,
rather than residents with limited economic — and spatial — margins. Empirical
evidence for this claim is presented in Paper III, and the following section will
present the empirical work of this thesis supporting the findings of compliance with
the normative framework in Table 5.1.

Table 5.1. Characteristics of approaches to reduce energy use in the housing stock and their
evaluated compliance with the developed normative framework (Paper I). An indication is also
given regarding how different appended papers empirically support the findings of the normative
analysis.

Approach for ener; Energy savings Part of housing Compliance
PPproz ey gy & stock with Recognition with normative

transition of housing potential .

largest potential framework

Greater

potential and
Improved technical higher cost- Highly Low )
performance High potential effectiveness in ~ recognised compliance
(Renovation Wave) buildings with and endorsed ~ (Paper IV)

low energy

performance
Economic incentives Slightly greater Relatively low
for more energy- . potential in Recognised compliance
efficient behaviour E:::;K:lly low  uildings with  but not highly (Paper V)
(or increased demand- low energy endorsed (Paper VI)
side flexibility) performance

Can reduce Primarily
enerey use for affluent parts of High
More efficient use of Ey us housing stock . li
i construction and > Unrecognised ~ comphiance

living space operation of where living (Paper III)

new buildings

space per capita
is large
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5.2 The Empirical

The empirical work of this thesis has firstly looked backwards and evaluated
development over the past decade to analyse how burdens have been distributed
between income groups. Secondly, it has looked ahead to anticipate how
vulnerabilities to energy poverty are affected by the energy transition of housing
and the general development towards increased demand-side flexibility. These
results will here be presented consecutively.

5.2.1 Distributive Implications (RQ II)

To investigate burden-sharing in the energy transition of Swedish multifamily
housing over the past decade, two studies were carried out that focused on the
polluter-pays principle (Paper III) and the ability-to-pay principle (Paper IV),
respectively.

Polluter-Pays Principle

In an effort to nuance the understanding of energy use in housing, Paper III
compared kWh per square meter and kWh per capita in multifamily housing. These
two different energy use metrics were compared between different income deciles
(1-10, low to high), as well as between 2008 and 2018, to study their respective
developments over time and within the income deciles. The results of these analyses
can be seen in Figure 5.1(a-b). The two energy use metrics show different trends in
their correlation to income as well as in their development between 2008 and 2018.
In Figure 5.1(a), it can be seen that kWh per square meter in 2008 has a negative
correlation with household income, but that the differences in energy use between
income deciles have decreased between 2008 and 2018. In Figure 5.1(b), there is
instead a positive correlation between kWh per capita and household income in
2008, and the differences in energy use between income deciles have increased
between 2008 and 2018.

The diameter of the circles in Figure 5.1(a-b) is proportional to the median living
space per capita in each income decile. It can be seen that the median living space
per capita has decreased in the lower income deciles between 2008 and 2018. This
increase in residential density in lower income housing reflects the increased
inequalities in housing, and explains the increased differences in per capita energy
use between income deciles in Figure 5.1(b). The development of decreased
differences in energy use per square meter seen in Figure 5.1(a) is however most
likely explained by measures for improved energy efficiency in the worst-
performing buildings, in which the lower income deciles are overrepresented.

Together, the results in Figure 5.1(a-b) show two different ways of analysing
energy use in housing with differing implications of where measures should be
directed. Viewing these metrics side by side also showcases the ambiguity of
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distributing costs in the energy transition if costs and burdens are to be distributed
according to the polluter-pays principle.

Figure 5.2(a-d) shows a geographical representation of the two different energy
use metrics in 2018. In the maps, low-income and high-income areas have been
highlighted to illustrate how different areas stand out in terms of energy use
depending on what metric is chosen.
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Figure 5.1(a-b). Energy use in Swedish multifamily housing in ~2008 and in ~2018 measured as
kWh per square meter and year (a) and as kWh per capita and year (b) (Paper III). The diameter of
the circles reflects the median living space per capita in each income decile, ranging from low to
high (1-10). The figure is based on 56 716 pairs of old and new EPCs issued prior to 2022-01-01 and
matched according to methods developed in Paper II. Note that these results are from Paper III, but
that they differ slightly from the results presented in Paper III as this figure has been updated with
more and newer data. The results include rental as well as tenant-owned housing.

Ability-to-Pay Principle

The results from Paper III reveal how the choice of energy use metric changes the
perception of the polluter, but the paper does not connect the polluting activity to
actual costs or expenditures. Thus, rent increases from energy retrofitting were
investigated in Paper IV by comparing rent increases from renovation projects with
and without energy performance improvements. These results can be seen in Figure
5.3, showing percentual rent increases between 2013 and 2019. The figure shows
rent increases for buildings that have undergone no renovation, light renovation, and
extensive renovation, and buildings within each of these renovation categories have
been separated into three levels of energy performance improvement. In so doing, a
reference level for rent increases without energy performance improvement is
obtained within each renovation category, thus making it possible to identify the
cost burden of energy performance improvement, or energy retrofitting, in each
renovation category.
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Figure 5.2(a-d). Maps showing energy use in multifamily housing measured as kWh per square
meter and year (a,c) and as kWh per capita and year (b,d) in Stockholm and Gothenburg 2018.
These results are from Paper III and are based on approximately 27 000
second-round EPCs issued prior to 2019-07-01.



In the ‘light renovation’ category, a slight yet statistically significant (ANOVA)
negative correlation between rent increases and energy performance improvement
can be seen. In the ‘extensive renovation’ category, there is instead a positive
statistically significant (ANOVA) correlation between rent increases and energy
performance improvement. These correlations were also confirmed in multivariate
linear regression analyses (Paper IV).

With the difference between these renovation categories being the extent of the
renovation investment, it can be assumed that the extent of energy efficiency
measures carried out have been different as well, which in turn affects the general
profitability of energy retrofitting. Although the reason for the renovation project or
the type of measures carried out cannot be determined, these results reveal that in
general, at the national level, there appears to be a systematic cost burden for energy
retrofitting in more extensive renovation projects; in smaller renovation projects,
energy retrofitting rather appears to entail a cost relief for tenants. These findings
support the assumption that energy retrofitting in general is more profitable, and less
likely to lead to rent increases, when energy performance improvements can be
achieved through smaller investments.
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Figure 5.3. Average rent increases at different levels of energy performance (EP) improvement in
different renovation categories over the period 2013 —2019. Note that the rent increases correspond
to the net change in rent levels and energy costs for heating, as the latter are included in the rent.
The results are from Paper IV and based on 33 830 pairs of EPCs
from rental housing only, issued prior to 2022-01-01.

Given that the cost burden for energy retrofitting was found to vary depending on
the extent of the renovation project, it was further analysed how energy retrofits of
different extents had been distributed across income groups. While it was found that
energy retrofits entailing a cost relief for tenants had been rather evenly distributed
across income groups between 2013 and 2019 (Paper IV), it was found that energy
retrofits entailing a cost burden for tenants had been disproportionately carried out
in low-income areas. This is shown in Figure 5.4. These results reflect the results
from Figure 5.1(a) showing that energy performance has improved more in lower
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income areas between 2008 and 2018, where initial energy performance was the
lowest. Yet, the distribution of extensive energy retrofits shown in Figure 5.4 is not
merely explained by the low initial energy performance in lower income housing,
but is also a testimony to public housing companies’ role as forerunners in terms of
energy retrofitting (Paper IV).

Regardless of the reason for the income distribution in Figure 5.4, these results
show that low-income households have carried a disproportionate share of the cost
burden for energy retrofitting between 2013 and 2019. This stands in direct conflict
with the ability-to-pay principle and means that low-income households, who also
were shown to have a low per capita energy use in multifamily housing (Paper III),
are carrying palpable costs in the energy transition of Swedish housing. In
combination, the results from Paper Il and Paper IV thus suggest that the burden-
sharing over the past decade has violated both the polluter-pays principle and the
ability-to-pay principle.
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Figure 5.4. Representation of the income distribution among buildings that have undergone energy
retrofitting through extensive renovation between 2013 and 2019. This entails a total of 253
buildings that could be identified among buildings with a renewed EPC prior to 2022-01-01

in Paper IV. Note that results for rent increases in Figure 5.3 only refer to rental housing,
while the distribution in this figure include rental as well as tenant-owned housing.

5.2.2 Energy Poverty Vulnerability and Flexibility (RQ III)

To investigate how the energy transition of housing is affecting future
vulnerabilities to energy poverty in Sweden, two studies were carried out that
focused on vulnerabilities to energy poverty in the multifamily housing stock (Paper
V) and in the single-family housing stock (Paper VI), respectively.
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Multifamily Housing

Having conceptualised the risk for energy poverty in Swedish multifamily housing
as elevated when tenants pay cold rent, Paper V analysed how a new energy
transition policy demanding individual metering and billing of energy for heating
(cold rent) in the worst-performing buildings would be distributed across income
groups. Details of energy performance limits and policy requirements can be found
in Paper V, but the regulation was nonetheless enforced in 2021. Exempts from the
requirement are possible if energy performance is improved sufficiently to fall
below the specified energy performance limit.

Figure 5.5 shows the number of residents, in each income decile, living in
buildings targeted by the new requirement for cold rent. It can be seen that lower
income residents are severely overrepresented, with close to three times as many
residents affected in the lowest income decile as in the highest income decile.
Moreover, the diameter of the circles in Figure 5.5 is proportional to the median per
capita yearly energy use for housing in each income decile. Evidently, the lowest
per capita energy use coincides with the highest exposure to cold rent requirement
in income decile 1, whereas the highest per capita energy use coincides with the
lowest exposure to cold rent requirement in income decile 10. Thus, this implies that
a policy aiming to give tenants economic incentives to reduce their energy use is
disproportionately skewed towards lower income households with high price
elasticity, yet low per capita energy use.

30000
25000

20000 O10)

15000
© o
10000 (:)

5000
0123456738910

Income decile

Number of residents affected

Figure 5.5. The number of residents in each income decile affected by the new regulation for
individual metering and billing of energy for heating (Paper V). The diameter of the circles reflects
the median yearly per capita energy use in each income decile, ranging from low to high (1-10).
The figure is based on data retrieved 2020-01-01 covering approximately 80% of the Swedish
multifamily housing stock, corresponding to 96 004 EPCs out of which 7 420 were
affected by the new regulation. Note that this figure differs slightly from the
figure in Paper V as it has been updated with newer data.
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Moreover, while the removal of warm rent in itself entails an elevated risk for
energy poverty, the results in Figure 5.5 show that this risk will be introduced in a
part of the multifamily housing stock where several vulnerabilities collide; cold rent
will be required in buildings with low energy performance, and that are
predominately occupied by low-income tenants. These coinciding risk factors cause
this new energy transition policy to generate a significant vulnerability to energy
poverty among the affected low-income tenants.

Single-Family Housing

In the Swedish single-family housing stock, vulnerability to energy poverty was
conceptualised by combining the energy vulnerability framework with the concept
of flexibility capital. In Paper VI, logistic regression analyses were performed to
explore what sociodemographic variables affected households’ vulnerability to
energy poverty along the two axes of the framework in Figure 4.1. The results of
these regression analyses are shown in Figure 5.6, where arrows indicate the
direction in which different variables were shown to have statistically significant
correlations with the ability to pay for heating and flexibility capital, respectively.
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Figure 5.6. Variables affecting households' vulnerability along the lines of ability to pay for heating
(a reversed interpretation of energy vulnerability) and flexibility capital without controlling for
household income. The results are based on two multivariate linear regression analyses conducted on
single-family housing in Paper VI using national survey data from the SOM Institute. All variables in
the figure had statistically significant correlations in the direction(s) of their associated arrow(s).
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Vulnerability to energy poverty is primarily present in the framework’s two lower
quadrants, and the results in Figure 5.6 confirm what has been suggested by the
energy vulnerability literature, namely that there are factors beyond financial
resources that affect households’ ability to pay for heating. For example, it can be
seen that a better health status increases the ability to pay for heating, even when
controlling for household income (Paper VI), indicating that a lower health status
might increase the energy demand for heating. Similarly, living in a rural area was
shown to negatively correlate with the ability to pay for heating regardless of
household income, confirming that energy poverty vulnerability can be
geographically bound, as proposed in the energy vulnerability framework. Finally,
purely financial factors, such as unemployment and being only one adult in the
household, were also shown to push households towards the two lower quadrants in
the framework. These correlations however disappeared when controlling for
household income, meaning that they merely act as proxies for households’
financial resources.

Having detailed some of the variables that can contribute to a higher energy
poverty vulnerability in households, the results along the horizontal axis further
nuance the understanding by exploring variables contributing to different types of
energy poverty vulnerability. It was found that having children in the household had
anegative correlation with flexibility capital, meaning that the risk of suffering from
energy poverty primarily in terms of financial distress is elevated in these
households.

On the contrary, factors such as unemployment, retirement, and being two or
more adults, i.e., factors that facilitate shifting energy demanding activities in time
and space, were shown to have a positive correlation with flexibility capital. For
energy vulnerable households, these traits thus contribute to an elevated risk for
energy poverty affecting comfort, convenience and wellbeing, i.e., hidden energy
poverty. The positive impact of digital inclusion on flexibility capital has not been
previously emphasised in the literature, and could potentially be explained by
general information access, or awareness of how energy markets and the timing of
energy use interplay. However, the finding of how gender affects flexibility capital
confirms previous research pointing to gender playing a central role in flexibility
work. The generally higher flexibility capital among women has, in part, been
explained by the fact that women traditionally are responsible for daily energy-
demanding household chores such as cooking, dishes, and laundry.

Going one step further by combining the different results in Figure 5.6 suggests,
e.g., that single parents are relatively likely to be placed in the bottom left quadrant,
with an elevated risk for financial effects of energy poverty. On the other hand,
single pensioners are more likely to be placed in the bottom right quadrant, with an
elevated risk for energy poverty affecting their general comfort, convenience and
wellbeing. This highlights the varying abilities among households to dodge energy
price peaks in times of unstable energy markets, and point to the fact that there
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indeed will be asymmetric risks and burdens in future energy systems if they
become reliant on dynamic pricing to promote demand-side flexibility.

Thus, in combination, the results from Paper V and Paper VI show that there are
considerable risks for increased vulnerability to energy poverty in both multifamily
housing and single-family housing as the energy transition proceeds. The general
increase in policy aiming to move from more static energy pricing to more dynamic
price models, as is the case of both cold rent and demand-side flexibility, risk
aggravating inequalities unless unequal starting points, in terms of affluence and
flexibility capital, are recognised in energy policymaking.
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6. Discussion

In this chapter, the presented findings will be unpacked and contextualised, with the
aim to put the different pieces of the thesis together, and to connect them to the
broader societal context. This is done by outlining the main contributions, as well
as the limitations, of the results; discussing the implications of the findings for
policy and society; revisiting the impact of underlying normative assumptions in
energy transition policy; and by exploring the interpretation of the results under the
current, and rapidly changing, circumstances.

6.1 Main Contributions

The aim of this thesis has been to advance the knowledge of how the energy
transition of Swedish housing is affecting social justice and vulnerability to energy
poverty. To answer to this aim, the normative and the empirical work must be put
together.

In answering RQ I, the developed normative framework emphasised the need to
prioritise the worst-off. Yet the results in relation to RQ II and RQ III show little
consideration of such priorities. In answering RQ II, it was found that low-income
households have carried a disproportionate cost burden of energy retrofitting over
the past decade. Not only is this in direct conflict with the normative framework,
but it was also shown to violate the polluter-pays and the ability-to-pay principle.
At the same time, the answers to RQ III showed that low-income households are
disproportionately affected by new risks to energy poverty in the multifamily
housing stock, and that increased development towards dynamic pricing risks
aggravating inequalities, due to households’ varying flexibility capital, in the single-
family housing stock. It can thus be concluded that the energy transition of Swedish
housing has not, and is unlikely to continue to, fulfil the established criteria for a
just energy transition.

Yet a just energy transition of housing remains vital in order to shape a more
equal society as well as to build legitimacy, and thus long-term support, in the
transition towards sustainability. By unpacking this brief summary of the results,
the following sections outline how the presented thesis makes contributions of
conceptual as well as of empirical nature for the understanding of, and the support
for, justice in the energy transition of Swedish housing.
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6.1.1 The Conceptual Contributions

The introductory chapter of this thesis described a general lack of recognition of
justice and energy poverty in the energy transition of Swedish housing, and
specifically problematised this in the light of increasing economic inequality
alongside an accelerating energy transition. Two significant contributions of the
presented thesis have thus been the novel conceptualisations of (i) a just energy
transition of housing, and (ii) energy poverty; both developed through a
combination of theoretical perspectives combined with particular consideration for
relevant contextual factors.

First, the developed normative framework for a just energy transition of Swedish
housing differs from other normative frameworks primarily in the way that it has
deemed increasing economic inequalities, and a prioritisation of the worst-off, to be
core considerations of a just transition. As such, the framework effectively and
directly counteracts the structural neglect of the most vulnerable in transition
planning [142], and creates an arena, as well as an agenda, to integrate principles of
justice in policymaking. Moreover, although equality underpins most existing
frameworks in the realm of energy justice and just transitions [143], it has been
argued that the connection between just energy transitions and increasing economic
inequalities remains underrated and in need of enhanced recognition [144, 145]. The
approach in Paper I thus makes a significant contribution to this cause by putting
the societal context of increasing economic inequality at the centre of analysis. As
such, the developed framework in Paper I contributes to a more integrated
understanding of how societal structures inevitably affect the conditions for, and the
outcomes of, energy transitions. By directly applying the framework in Paper I, the
paper further contributes with concrete exemplifications of how the four ordered
principles can be utilised to evaluate justice implications in reasoning and
discussions of different approaches in the energy transition.

Second, the conceptualisation of energy poverty in a Swedish context marks a
first academic effort in describing this problem in Sweden, and thus makes an
important contribution in putting energy poverty on the Swedish academic as well
as political agenda. Similar to the normative framework, the energy poverty
conceptualisation considers current contextual factors in its methodological
approach; this is done through the inclusion of flexibility capital to describe
households’ ability to dodge the current energy price peaks. This approach holds
value as a means to determine varying energy poverty vulnerability among Swedish
households in the ongoing energy crisis, but the integration of the theoretical
concepts of flexibility capital and the energy vulnerability framework also
constitutes an academic novelty in itself. In combination, these concepts manage to
describe two various forms of energy poverty: the one where high energy
expenditures limit other necessary expenses (low flexibility capital), e.g. causing
the ‘heat or eat’ dilemma, and the one where energy use is restricted to limit energy
costs (high flexibility capital), thus causing hidden energy poverty, which is not
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recognised by common expenditure-based energy poverty indicators. Designing a
conceptual understanding that accounts for both of these expressions of energy
poverty allows for an inclusive awareness of the problem that does not exclude
households in hidden energy poverty from being recognised as such. This awareness
will be necessary in order to create useful energy poverty indicators to correctly
identify, and support, energy poor households.

Moreover, although the conceptualisation in Paper VI is particularly designed for
the current exceptional circumstances, it also holds explanatory power in future
energy systems increasingly reliant on dynamic pricing to incentivise demand-side
flexibility. By viewing flexibility capital as the ability to dodge both short-term and
long-term energy price peaks, the conceptual framework developed in Paper VI
becomes a useful tool to understand how new vulnerabilities can emerge in a
country previously largely spared from energy poverty.

The conceptualisations in Paper I and Paper VI are not meant to represent
unchallenged perspectives of what a just transition of housing entails, or of how
energy poverty in Sweden should be understood, analysed, and described. Although
these results fill a gap in the Swedish discourse at policy, societal, and academic
level, their main contribution lie in initiating a dialogue that is long overdue. In so
doing, more people can be involved in the shaping of pathways towards
sustainability, and energy transition policy can be re-politicised to account for
current socioeconomic and geopolitical developments.

6.1.2 The Empirical Contributions

The database developed from the previous work by Mangold [132] and Johansson
[133] within the research project NBI constitutes a significant novelty in itself.
Through the national coverage of conjoined building-specific information on
buildings’ energy use, and sociodemographic information about residents,
unprecedented analyses and findings have been enabled. In general, the possibility
to study how policy targeting buildings of specific energy ratings end up targeting
residents of different socioeconomic status has enabled a bridging of gaps; between
academic fields, policy spheres, and societal challenges. These analyses manage to
show how energy efficiency policy in multifamily housing is tightly connected to
residential segregation, and how residential areas usually depicted as wasteful and
in need of sustainable transformations [ 146, 147] are, in fact, among the most energy
efficient per capita. Perhaps most importantly, using the NBI database to provide
policy support has contributed to an increased awareness and recognition of social
equality and justice in Swedish energy policy in housing.

More specifically, the methods developed in Paper II enable the database to be
utilised to study building-specific energy performance improvement over time to an
extent, and detail, that has previously not been possible. Such application of EPCs
was unprecedented within academia at the time of publication, with one exception,
which however was geographically limited [148]. In combination with the access to
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auxiliary data on residents, ownership, rent levels, and renovation investments,
novel analyses of social implications of the development of the energy transition of
Swedish multifamily housing could be conducted with unmatched empirical rigour.

With this setup of the NBI database, the first major empirical contribution is the
comparison of energy use per square meter and energy use per capita in Paper III.
Several scholars have argued that there is a lack of, and a need for, occupant-centric
building performance metrics [149, 150]; such metrics have been found to better
reflect the effect of energy efficiency measures [151], and have been suggested as
useful instruments to better represent energy use equity [152]. Yet, most likely
owing to a lack of data access, few studies have mapped and compared per capita
energy use to traditional energy performance metrics, and Paper III thus provides
unparalleled insight into how per capita energy use varies across the multifamily
housing stock.

Above all, the contribution of this study lies in generating a more nuanced
understanding of energy use in housing. Not only were current correlations between
energy use in housing and income strikingly different when comparing energy use
per square meter to energy use per capita, but the development over the past decade
was even shown to be in opposite directions; whereas inequalities between income
groups in energy use per square meter had decreased, inequalities in per capita
energy use had increased. These results highlight how deeply dependent our
understanding of societal development is on the metrics we use for evaluation, but
also how the metrics we use easily can come to unintentionally dictate the objectives
we work towards, and thus the policy measures we choose to implement. In this
case, it is evident that merely sticking to traditional energy performance metrics
creates blind-spots in our understanding of the development, and of the actions
needed to reduce overall energy use.

The second major empirical contribution enabled by the NBI database is the study
of general and systematic correlations between energy retrofitting and rent
increases. How energy retrofitting affects rent increases has been a highly debated
topic in society and academia alike, with ongoing problematisations of
‘renovictions’ [153, 154] and ‘green gentrification’ [32, 33, 155], i.e., landlords
utilising renovation projects as a means to increase rent levels [156]; sometimes
with ulterior motives to change the social composition of neighbourhoods [154].
Previous studies have however suffered methodological limitations, such as a lack
of disaggregated data, or merely relying on modelled results [31, 157]. Followingly,
the study of national correlations between energy retrofitting and rent increases in
Paper IV constitutes a novelty with significant contributions to the understanding of
general patterns and systematic practices among landlords, and their implications
for rent increases in energy retrofitting. The finding that tenants carry a cost burden
for energy retrofitting in extensive renovation projects is in line with results from a
similar study in Germany [31], and confirms observed conflicts between tenants and
landlords [158]. Demonstrating this pattern at a national scale enables a wider
discussion of cost distribution in energy retrofitting that looks beyond individual
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renovation projects. As such, a dialogue can be initiated on whether this cost burden
should, in fact, fall on tenants or not, and whether there are sufficient compensatory
measures in place within or outside of energy policy.

A third major empirical contribution can be found in Paper VI, utilising data from
the national SOM survey, that beyond conceptualisation also makes valuable
empirical contributions to the understanding of how flexibility capital varies with
sociodemographic factors in the single-family housing stock. Several of the
quantitative findings could confirm correlations that previously have only been
studied qualitatively in smaller scopes. This includes the findings that children in
the household limits flexibility [37], that women tend to do more flexibility work
than men [159, 160], and that more time spent at home — e.g. due to retirement or
unemployment — increases flexibility [161]. Other correlations that had previously
only been suggested, such as the positive effect of digital inclusion on flexibility
capital [128], could also be quantitatively confirmed. Beyond flexibility, the
empirical results in Paper VI could also confirm sociodemographic factors that had
been suggested as relevant for energy vulnerability, namely the benefit of good
health, as well as the disadvantage of living in a rural area [122]. Adding this
empirical rigour to the conceptual framework thus elevates the understanding of
energy poverty in Sweden; not only is does Paper VI conceptualise what affects
energy poverty vulnerability, and which shapes energy poverty can take, but it also
reveals what household characteristics are more likely to lead to the different types
of energy poverty vulnerability.

Finally, the empirical results are best interpreted as providing overarching
portraits of general trends in Sweden. The research findings should not be
interpreted as describing local phenomena and correlations, nor should they be seen
as representing the experience of individual residents, as this would require other,
more qualitative, research methods. But in an unparalleled way, the results of the
presented thesis reveal, at a national scale, which societal groups benefit, and which
lose, from the current approach to the energy transition.

6.1.3 Limitations of Empirical Findings

Ultimately, the findings are limited by the quality and granularity of the utilised
data. Apart from the random and systematic measurement errors in the data, that
were discussed and addressed in Chapter 4, there are a few other characteristics of
the data that limit the analyses and interpretations of the results.

In the NBI database, data on renovation investments, rent increases, residents’
income, and number of residents are aggregated at property level. This means that
intra-property variation is lost, and extremes are thus reduced. The implications of
this are that the results in e.g. Paper III, albeit showing significant differences
between income deciles in terms of per capita energy use, show the differences in
average values between properties; thus, extremes of high and low per capita energy
use in individual apartments, in individual buildings, within properties, are
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overlooked. Similarly, average rent increases at property level studied in Paper IV
fail to observe the variation between apartments, which are likely to be significant
as rent levels ultimately are determined at apartment level. As such, the empirical
results can be assumed to underestimate the income-related differences in terms of
residential density, per capita energy use, and cost-burdens from energy retrofitting.

In Paper IV, there are methodological limitations owing both to the granularity
of data as well as to a general lack of data. Several assumptions are made regarding
how energy retrofitting affects rent increases since there is no available information
about what measures that have been conducted in specific renovation projects.
Instead, the combination of a renovation investment and an observation of improved
energy performance is assumed to be the testimony of energy retrofitting. Given that
energy efficiency measures in general do not enable rent increases, it is further
assumed that the observed rent increase from energy retrofitting has been achieved
through the inclusion of other types of quality-upgrading measures. Consequently,
little is known about what is actually driving the rent increases, and whether they in
actuality are associated with energy retrofitting or not; this flaw inevitably impairs
the understanding, interpretation, and validation of the findings. However, as
previously argued, they point to general and systematic patterns regarding
renovation, energy retrofitting, and rent increases, which reveals, in a novel manner,
how the cost burden of energy retrofitting has been distributed between income
groups at a national level.

Finally, Paper VI utilises data from the national SOM survey to predict self-
perceived energy vulnerability and self-perceived flexibility capital. While these
results are used to describe varying household vulnerability to energy poverty, it
must be kept in mind that the results merely describe self-perceived vulnerabilities.
If observations of flexible energy use practices in households had been made, the
prediction of flexibility capital would be more reliable. Similarly, the financial
ability to pay for heating would have to be more closely studied through analyses of
incomes, heating costs, and potential arrears on energy bills in order to get more
representative and reliable results on energy vulnerability. As such, the results in
Paper VI should mainly be viewed as preliminary findings of how vulnerability
varies along the lines of the energy vulnerability framework and flexibility capital.
More research, utilising different methodological approaches, are needed to fully
confirm the findings in Paper VI, and there is also a need to include more variables
that can help explain energy vulnerability, such as source of heating and dwelling
size.
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6.2 Implications for Policy and Society

A core element, and a main value, of this thesis lies in the combination of evaluating
new empirical findings against existing as well as newly developed justice
frameworks. Adding a normative lens and vocabulary to the quantitative results
elevates them from merely being descriptive to becoming strong statements about
the observed development, thus opening for a discussion on the attributes of a just
transition. Here, the implications of the empirical findings will be further unpacked
to outline some main considerations that need to be addressed in order to prevent
the transition from causing injustices, inequalities, and vulnerabilities to energy
poverty.

6.2.1 Burden-Sharing

In the context of distributive justice, or burden-sharing, it was found that both the
polluter-pays and the ability-to-pay principles have been violated in the Swedish
energy transition of housing; this as low-income households, with a relatively low
per capita energy use for housing, have carried a disproportionate cost of energy
retrofitting between 2013 and 2019. This finding raises question of (i) whether
compensatory measures are needed for these households, and (ii) if the current
approach in the energy transition is effective in terms of social, but also
environmental, sustainability. These questions demand urgent attention as the
Renovation Wave, minimum requirements for energy performance, and the ongoing
energy crisis are likely to impose an upcoming avalanche of energy retrofits.

First, remedying the cost burden carried by low-income residents is a matter of
both achieving a just transition in general, and a transition that does not aggravate
inequalities in particular. To this cause, there are several measures that could be
considered that either regulate rent increases in advance, i.e., ex-ante, or that
compensate for rent increases afterwards, i.e., ex-post. One ex-ante measure that is
being increasingly used is the possibility for tenants to choose between different
renovation options for the interior of their apartment when the landlord carries out
a renovation project or energy retrofitting. Usually, such options come in a form of
mini, midi, and maxi scale, with increasingly extensive interior measures and
associated rent increases [162, 163]. A critique of this approach has however been
that the mini option still entails palpable rent increases for many residents; a
previous study showed that over a third of tenants cannot accept any rent increase
from renovation, whereas nearly half of tenants can accept a rent increase of up to
10% [164]. Thus, as a response, alternatives where the mini option is in fact a
“zero”, or close to costless, option have started to emerge [165, 166]. To ensure that
tenants are not forced to endure rent increases above their affordability, such “zero”
options could be demanded from landlords in order for them to e.g. be eligible for
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renovation subsidies or other benefits of the sort. In so doing, this could be a way to
ensure procedural justice in decision-making in relation to energy retrofitting.

In terms of ex-post measures, it becomes a matter of economically compensating
for rent increases through a system that specifically targets the worst-off; this could,
e.g., be by increasing subsidies already reaching these groups, or implementing a
particular “just transition” subsidy with the aim to include all groups in society in
the benefits of transitions. There is, of course, also the possibility that sufficient
compensatory measures already exist outside of the energy policy sphere; such
examples could be housing allowances, or other social welfare subsidies that
potentially covers the cost burden experienced by low-income households in energy
retrofitting. However, such subsidies most likely only benefit the very worst-off,
and there will inevitably be households on the border of receiving welfare subsidies
that will experience a significant burden of rent increases without the access to
social compensation.

Second, the results on the implications of metrics from Paper III raise questions
of the direction in which traditional energy performance metrics are steering the
energy transition; in regards to social justice and sustainability, but also in relation
to environmental progress. Ultimately, metrics used to evaluate progress in the
energy transition act as markers for sustainability. But although such markers should
point in the direction of sustainable practices, they are in fact mere markers, not at
all objective [167], sometimes even symbolic, and often in neglect of deeper
unsustainable societal structures [168]. Metrics for energy efficiency have
previously been found to include value judgements that can cause societal trade-offs
and unjust cost burdens for certain societal groups [167]. Moreover, sustainability
markers have been argued to generally cater to middle-class norms [168], as the
results in Paper III evidently confirm.

In terms of buildings’ energy use, it is evident that traditional energy performance
metrics in similar ways constitute biased indicators for sustainability; for example,
these metrics cancel out area, i.e., a main factor in driving total energy use. Aiming
to improve buildings’ technical energy performance alongside assessing and
working towards reduced energy use per capita would add more instruments to the
policy portfolio. Such instruments could be, e.g., employing policies to reduce, or
even limit, living space per capita, or re-introducing the property taxation in
Sweden. As such, a more efficient use of living space in the housing stock could
enable a more equal distribution of living space. More efficient use of the existing
housing stock has been argued to be an overlooked necessity to reduce energy use
and emissions from the housing sector [169], as technical efficiency alone will not
be enough [170]. This perspective has also been raised in the academic context of
energy efficiency versus energy sufficiency, where reduced per capita living space
in its role as a sufficiency approach is seen as an important, yet politically
unorthodox [171], instrument to limit energy use in housing [172, 173].

This dialogue can also be viewed in light of sufficientarianism and the notion of
prioritising basic needs among the worst-off, as suggested by the normative
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framework developed in Paper 1. As such, the debate surrounding efficiency versus
sufficiency can be rephrased as a matter of excessive energy use versus energy use
to meet basic needs. Ultimately, it is not a problem that energy is used for housing,
as this is inevitable and necessary, but rather it becomes a problem when it is being
used excessively. Excessive energy use in housing can either be viewed as (i) when
energy performance is too low, i.e., when energy use per square meter is too high,
or as (ii) when housing in itself is used excessively, i.e., when living space and
energy use per capita is too high. As concluded in Paper I, increased focus on the
latter would push wealthier households towards the frontline of the energy
transition, and would relieve some of the pressure of measures and potential costs
on low-income households already in a pressed situation fighting to meet basic
needs.

This is not only relevant in the context of energy retrofitting, but also in relation
to demand-side flexibility; in systems increasingly reliant on dynamic pricing of
electricity, households with the ability to provide flexibility will benefit more than
those with limited abilities to do so. As mentioned, flexibility capital depends on
several factors related to households’ affluence and social composition, but
flexibility is also strictly tied to the dualism between excessive energy use and
energy used to meet basic needs. In more affluent households, where energy is likely
to be used more excessively to, e.g., heat a jacuzzi, sauna, or secondary residences,
flexibility is easier to provide as there are many low-hanging fruits to harvest before
severely compromising with comfort and convenience. However, in more
economically restricted households, energy use is likely to be more tightly
connected to basic needs, meaning that providing flexibility at certain times is more
likely to (i) be more difficult, and thus lead to either an exclusion of economic
benefits or an addition of costs from dynamic pricing, depending on the pricing
structure, and (ii) directly compromise with comfort and convenience due to
cumbersome flexibility efforts. Energy austerity through self-restriction in these
households is thus likely to lead to an underconsumption of energy, i.e., hidden
energy poverty, which is problematic given that hidden energy poverty is
particularly difficult to identify, and thus remedy.

However, political expediency and trust in green growth systematically puts
reduced consumption (of e.g. building area and total energy use) subordinate to
improved energy efficiency. A contradicting example is however given in the
current European energy crisis, aggravated by the war in Ukraine, as countries are
starting to implement rationing measures to reduce energy use and curb the peaking
energy prices. Interestingly, these measures in general, or at least initially, target
excessive energy use, such as not illuminating advertisement signs at night-time;
forbidding open doors in shops with air-conditioning; and banning heating of private
swimming pools from September [174]. This showcases how there in a time of
urgent crisis is a political understanding, as well as a will, to protect energy use for
basic needs by primarily targeting excessive energy use for energy-saving.
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The societal and policy-related implications discussed here are by no means
limited to the Swedish context, as scrutiny is primarily brought upon narratives in
energy transition policy that permeate not only Swedish policymaking, but EU
directives and regulations as well. Although the research findings are nationally
situated, many of the results could also be confirmed in similar studies from other
countries, and the implications discussed here are thus equally relevant in a broader
European context. Nationally as well as internationally, it remains vital to see the
energy transition in a greater perspective, and truly question in what areas of society
energy use currently can be justly reduced. Given the deep inequalities in energy
use, overall living conditions, and in abilities to participate in transition policy and
its measures, questions emerge of (i) where society should prioritise reduced energy
use, and (ii) who is currently in a rightful position to contribute to, and prioritise,
energy efficiency and flexibility in their daily life. Backed by the normative
contributions and findings of this thesis, there are numerous reasons to question a
transition approach that imposes energy retrofitting in densely occupied, and thus
resource efficient, low-income multifamily housing, while little political action is
being taken to reduce the excessive use of space, and thus energy, in the villas and
secondary residences of the more affluent part of the population. Drawing on
arguments of distributive justice, sufficiency, and meeting basic needs, a just
transition will demand energy transition policy in housing that increasingly targets
excessive energy use, and limits the imposition of disproportionate burdens to
households primarily using energy to meet their basic needs; of living space,
warmth, and other necessities at the home front.

6.2.2 Energy Poverty and Flexibility

Currently, the soaring energy prices are affecting households all across Europe.
While the ongoing energy crisis is an issue beyond what is usually studied in the
realm of energy poverty, existing knowledge on energy poverty is nonetheless well
suited to identify the most vulnerable households; ultimately, although everyone is
affected by the energy crisis, not everyone is exposed. Given that energy prices are
likely to remain high and volatile for the foreseeable future, this thesis’ exploration
of energy poverty vulnerability can thus contribute to the understanding of where
vulnerabilities are likely to be the most severe. Such knowledge will be needed in
order to (i) implement more effective and accurate subsidies of reactive nature, (ii)
implement more proactive measures, and (iii) to avoid locking in inequalities in
future energy systems.

When the Swedish government provided reactive subsidies to households during
the winter of 2021, household electricity use was utilised as base of allocation,
where increased electricity use led to higher compensation [175]. In the coming
winter, energy prices are expected to be even higher, and various political measures
to relieve households’ cost burdens have already been suggested [176]. Regardless
of the chosen approach, it becomes an issue of distributing tax-funded subsidies in
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an efficient manner that maximises benefits, arguably, for those most in need; i.e.,
in accordance with prioritarianism. Here, the results from the presented thesis could
play an important role in achieving a distribution of reactive subsidies that is not
based on households’ energy use, but rather on their need for financial support to
pay energy bills. Already in the early autumn of 2022, there are reports of
households severely struggling to pay for their heating expenditures and to keep
their homes adequately warm. Primarily, attention is being brought to families with
children in general [177], and single parents, mainly mothers [178], in particular,
where the ‘heat or eat’ dilemma is even explicitly mentioned. Attention is also
brought to pensioners living alone [179, 180]. These reports are fully in line with
the findings in Paper VI and suggests, or perhaps confirms, that it is primarily
households in an already economically disadvantageous situation that suffer from
the high energy prices. This indicates that energy subsidies, at least in part, could be
distributed more accurately and effectively by being added to existing social welfare
subsidies already reaching these groups.

In addition, media attention is also being brought to the relatively small, yet
exposed, group of tenants paying cold rent, often in buildings with direct electric
heating [181]. As such, the research findings in Paper V are effectively confirmed
as well, and the accurate predictive capability of both Paper V and Paper VI suggests
that this thesis can provide valuable support for policymakers in designing more
fairly targeted subsidies. Drawing on other contributions from the presented thesis,
such as ideas of sufficiency and prioritising energy use to meet basic needs, could
in addition suggest a type of reversed energy subsidy that, after a certain breaking
point, decreases with increasing energy use rather than increases.

Moreover, knowledge on energy poverty vulnerability will be needed for
measures of more proactive nature as well, such as enabling energy efficiency
measures in low-energy performance dwellings; in houses with inefficient heating
systems; or among households where income or geographical location are limiting
investment opportunities. With accounts of an increasing number of households
having their electricity supply disconnected due to arrears on electricity bills [182],
another one of the previous arguments as to why energy poverty is not an issue in
Sweden is being challenged. As such, the Swedish self-image of being immune to
energy poverty is being dismantled, and policymakers are facing the difficult task
to rapidly develop the field of energy policy to include perspectives of social justice
and equality. A contribution of this thesis could thus be to inform the development
of this new field within energy policy to ensure that the distribution and nature of
energy poverty vulnerability in Sweden is being adequately recognised and
accounted for.

Looking further ahead, there are important implications from the novel linking of
energy poverty and flexibility. This link is present in Paper V as well as in Paper
VI, where economic incentives for more efficient and flexible energy use were
considered in the form of cold rent and dynamic pricing, respectively. These
measures rely on price elasticity, i.e., the responsiveness to fluctuating prices and
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costs, among households. Herein lies structural inequalities. First, household
income inevitably affects the economic incentives for households to respond to
dynamic prices, where lower income households to a greater extent will be
economically imposed to reduce or shift their energy use. Second, the empirical
results from Paper VI clearly point to the unequal distribution of flexibility capital
among households, and thus the practical ability to economise on dynamic pricing
models. These structural inequalities can be viewed in the context of flexibility
justice, as discussed by Powells and Fell [128], in how the imposed or
uncomfortable flexibility of some might come to directly enable the convenient
energy use of others.

Considering that dynamic pricing can lead to energy poverty-related issues both
in households that lack and that have access to flexibility capital, questions emerge
regarding how to avoid energy poverty from becoming the price paid by some for
future flexible energy systems utilised by many. For example, Paper VI confirmed
that flexibility is gender-conditioned, which suggests that more dynamic electricity
pricing could aggravate existing gender inequalities of domestic work; this is only
one example of why it has been suggested to apply more feminist perspectives that,
beyond gender, analyse how different power relations are affected by new systems
and practices [77]. Moreover, the lower flexibility capital among households with
children highlight the need to consider the child perspective also within energy
policy, and, ultimately, to fundamentally scrutinise to what extent flexibility is truly
possible within the rhythms of everyday life [183, 184]; here, there is still a need to
further consider how and why energy is being used within a social context, rather
than seeing energy users as fixed parts of the energy system [185]. The fact that
current policy documents on dynamic pricing and demand-side flexibility do not
recognise any asymmetries in the preconditions for, and implications of, flexibility
[29] is thus problematic, and entails a considerable risk of social inequality being
built into future energy systems.

To some extent, the implications of the research findings discussed here are
specific to the Swedish context, primarily owing to the previous lack of attention to
energy poverty. As such, conceptualising and providing initial descriptions of
energy poverty in Sweden will have limited implications in an international context
beyond, naturally, adding to a wider understanding of how energy poverty varies
between geographical contexts. Moreover, as cold rent tends to be the standard in
many other European countries, the implications of such requirements are very
particular to the Swedish case. In terms of flexibility, however, there is much
pointing to similar development towards demand-side flexibility and dynamic
pricing in other countries as well, given the general increase towards more
renewable and intermittent electricity generation. Thus, the discussed justice
implications from demand-side flexibility are, in large, transferrable to an
international context, and suggest that flexibility could be an important aspect to
include in the understanding of energy poverty outside of Sweden as well.
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6.3 From Political Assumptions to Social Injustice

The lack of consideration for social perspectives in Swedish energy policy was
documented already in the introduction of this thesis. The research results not only
confirmed this, but could also show how it has directly translated into injustices,
and risks for social inequalities being reproduced, in the energy transition of
Swedish housing. Returning to the ideas in Chapter 2, it is unlikely to be a
coincidence that Swedish energy policy lacks social perspectives, and that injustices
therefore are occurring. Arguably, these injustices stretch beyond an arbitrary lack
of social perspectives in Swedish energy policy in particular; they are structural
effects of the underlying normative standpoints and assumptions in energy
transitions in general, and of the post-political and post-social ontologies of
transition narratives in particular.

The policies that have been analysed in this thesis all follow a green growth
agenda; energy retrofitting as well as economic incentives for reduced energy use
(through individual metering and billing of energy and demand-side flexibility) are
all underpinned by assumptions of techno-economic management and a trust in
decoupling [186, 187]. By default, these policies all target or burden areas of the
housing stock where energy efficiency is the lowest; in general, this coincides with
low household incomes as energy performance of housing, as well as the technical
performance of other commodities, tend to improve with increasing income [188].
Worst-performing buildings are targeted in energy retrofitting policy, e.g., through
minimum requirements for energy performance, as well as in requirements for
individual metering and billing of energy for heating, which was shown to cause
risks for rent increases and energy poverty, respectively. Similarly, low-income
residents face elevated risks for increased energy costs from dynamic pricing, as
investments in automated technology and improved energy efficiency as means to
dodge daily energy price peaks might be unattainable.

Although it is well known that energy policy prioritises energy efficiency over
energy sufficiency [189], this thesis has, in a novel manner, revealed how a
systematic favouring of policy for efficiency can lead to injustices in the energy
transition of housing. This points to how a de-politicisation in favour of technical
and economic feasibility has enabled a systematic exposure of low-income
households in the energy transition of Swedish housing; even though these residents
are currently living with high residential density, a low per capita energy use for
housing, and primarily consuming energy to meet basic needs.

Deserting the post-social ontology of transition narratives would enable a
recognition of these socially embedded inequalities, re-politicise transition
planning, and support the notion of differentiated responsibilities in the energy
transition. It would also help highlight the connection between inequality and
unsustainability, where studies consistently show how an accumulation of wealth
among the top 10%, a common inequality indicator beside the Gini-coefficient, is
positively correlated with increased greenhouse gas emissions [190-192].
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Ultimately, adopting a socially anchored ontology would increase the emphasis on
social change in addition to technological development, and as such put more focus
on sufficiency alongside efficiency in the policy portfolio. In the end, one approach
should not be chosen over the other, but it is the utter dominance of a single
approach, systematically putting vulnerable groups at risk, that is problematic.

Recognising that economic inequality is a central part of the problem gives it a
natural, and central, part in the design of solutions; as is the main theme, and
endeavour, of the presented thesis. With the energy transition of Swedish housing
as a telling example, the research findings effectively demonstrate that technological
advancement will not lead to a just transition by default; left unaddressed, social
inequalities are thus likely to be aggravated and reproduced, and, ultimately, to
counteract efforts for environmental sustainability.

6.4 Findings in the Light of Changing Circumstances

Although energy prices started peaking in Sweden already in December of 2021,
the Russian war in Ukraine marks a historical turning point with severe implications
for the EUs energy market, energy prices, and European households. While the
rising energy prices were considered in Paper VI in how they affect energy poverty
vulnerability in Sweden, they also have a number of considerable implications for
the interpretation and implications of the findings of other papers in this thesis,
either written before or at the very start of the war.

First, the rising energy prices generally improve the assessed profitability of
energy retrofitting; and if profitability is higher, landlords may be less inclined to
include other quality-upgrading measures to enable rent increases in energy
retrofitting projects. Followingly, the patterns observed in Paper IV, particularly the
identified cost burden for tenants in extensive energy retrofitting projects, might not
be as visible in the coming years as they were between 2013 and 2019. It is thus
important to bear in mind that the observed patterns between energy retrofitting and
rent increases in Paper IV primarily are a testimony and a reflection of
circumstances prevailing between 2013 and 2019, and that they under the changing
circumstances have limited predictive capability. However, it remains likely that
established and systematic practices continue to be adopted despite the increasing
energy prices; inevitably, profit-seeking landlords will be able to make bigger
profits if old practices are utilised in more profitable projects, and socially
responsible landlords were perhaps not utilising such practices in the first place.

Second, the rising energy prices also put tenants’ cost burden for energy
retrofitting in a new light. Rent levels are negotiated annually in relation to, among
other things, average interest rates and energy prices over the recent years; looking
ahead, it is thus anticipated that rent increases will be high, with landlords currently
demanding increases of around 10% [193], partly owing to the energy prices [194].
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Consequently, it is possible that the rent increases from energy retrofitting are offset
by a lower annual rent increase if the landlord’s energy expenditures are limited by
improved energy efficiency [195]. With the rapidly increasing energy prices, energy
retrofitting can thus be viewed as a protection against higher yearly rent increases
in multifamily buildings with warm rent, and a protection against energy poverty in
multifamily buildings with cold rent. In sum, with rising energy prices, tenants’
benefits from energy retrofitting increase and potentially outweigh the rent
increases, i.e., cost burden, of energy retrofitting.

Third, the increasing energy prices are likely to affect the implications of the new
requirement to implement cold rent in the worst-performing multifamily buildings.
Since the regulation states that this requirement can be circumvented if energy
performance is improved to above the limit for worst-performing buildings, it is
possible that increased energy prices, and improved profitability of energy
efficiency measures, will make the opt-out option increasingly popular in
comparison to implementing cold rent. This implies that the negative consequences
of the regulation, i.e., imposing an increased risk for energy poverty in an already
vulnerable part of the multifamily housing stock, might not actually to a great extent
be realised. Instead, this could imply that energy retrofits and energy efficiency
measures will be imposed in this part of the housing stock; referring back to the
previous paragraph, this could entail a cost burden for tenants in line with the results
of Paper IV, but could also act as a protector against high rent increases and energy
poverty. Ultimately, it is beneficial for residents to have the energy performance of
their dwelling improved, as it keeps energy costs down and improves indoor
environment in general, and in relation to extreme heatwaves and cold spells in
particular [196]. This becomes especially important in low-income areas where
residential density tends to be higher, causing high moisture loads, poor indoor
quality, and excess indoor temperatures [ 15]. However, although the outcome of the
new cold rent regulation might not be as anticipated in Paper V, this regulation still
constitutes a telling example of how energy policy lacks consideration of social
perspectives in general, and how risks for energy poverty have been strikingly
overlooked in Sweden in particular.

It is evident that implications from policies, measures, and existing practices can,
and are likely to, change along with changing circumstances. But regardless of if a
rent increase is eventually offset by reduced energy costs, or if a requirement for
cold rent ends up being averted, it remains crucial to consider, track, and evaluate
how costs and risks are being distributed in the energy transition of housing.
Inevitably, the ongoing energy crisis is likely to spur energy retrofits and increase
renovation rates in general, implying that the distributive implications of the
benefits as well as burdens of energy retrofitting will be amplified in their scope.

Finally, the war in Ukraine and the energy crisis are causing an avalanche of
reactive measures. Apart from the electricity price subsidy already mentioned, that
arguably turned out to primarily benefit middle and higher income households
[197], fuel taxes were also reduced in an effort to curb households’ economic effects

63



of the war [198]. In a recent policy brief, researchers found that these tax reductions
also mainly benefitted high income households [199]. There are thus significant
risks of unjust burden-sharing occurring between socioeconomic groups in these
reactive political responses. Although energy transition policy and reactive energy
crisis policy might be different in nature, their distributive considerations are
similar. Given that the normative framework for a just energy transition of Swedish
housing was developed with regard to the Swedish context of increasing economic
inequality, with a particular consideration of the worst-off, the framework can
undeniably be applied to policy responses in the current energy crisis as well.

Thus, in addition to considering the ongoing crisis when conceptualising and
empirically analysing energy poverty in Sweden, the work in the presented thesis
can also help inform how reactive energy policy measures should be designed to
ensure a just distribution of benefits and burdens. Aligning with both the ability-to-
pay principle and the normative framework suggests that priority should be given to
the worst-off in terms of minimising their burdens, and maximising their benefits,
of current policy measures. As such, the normative contributions of the presented
thesis can fill a larger purpose within energy policy, with the ultimate objective
being that neither a transition nor a crisis should exacerbate the already increasing
economic inequalities in Sweden.
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7. Conclusions

At last, this concluding chapter returns to the core inquiries of the presented thesis;
interlinks the findings with a broader narrative to create a coherent story; and utilises
this story to pose questions and offer recommendations of research needed to build
on this thesis, and to continue the promotion of a just energy transition of housing.

7.2 Answering the Research Questions

To answer to the aim of advancing the knowledge and conceptual understanding of
how the energy transition of Swedish housing is affecting social justice and
vulnerability to energy poverty, three research questions were posed, addressed, and
answered as follows.

RO I: What criteria need to be met for the energy transition of Swedish housing to
be just?

Paper I explored what criteria need to be met in order for the energy transition of
Swedish housing to be just. Different fundamental normative theories, that were
considered particularly relevant to the Swedish context of increasing economic and
housing-related inequalities, were selected and combined; this resulted in the
following normative framework, consisting of four ordered principles, for a just
energy transition of Swedish housing:

(1) Not discriminate against people on morally irrelevant grounds, such as their
ethnic, religious, sexual (etc.) orientation (the equal treatment principle).

(2) Prioritise the needs of the worst-off, with an increase in priority the worse off
they are (the priority principle).

(3) Produce the maximum benefit (in terms of well-being, capabilities, and
resources) per resource unit (the efficiency principle).

(4) Use a transparent procedure where decisions are made by reasonable, fair-
minded, well-informed, and cooperative people, among which are those who are
(potentially) negatively affected, under equal terms, and where the decisions being
made can be appealed (the principle of procedural fairness).
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The principles depart from fundamental rights of equal treatment (the equal
treatment principle), to a particular, yet not absolute, prioritisation of the worst-off
in the energy transition (the priority principle), to a distribution of the transition’s
benefits and burdens in a way that produces the maximum good (the efficiency
principle), to finally ensuring procedural fairness in transition decision-making (the
principle of procedural fairness). When applying the framework to three identified
approaches for reduced energy use in the housing stock in Paper I, it was found that
commonly applied and recognised approaches have rather low compliance with the
normative framework, whereas the less endorsed approach, of utilising living space
in the housing stock more efficiently, has high compliance with the framework. This
is showed in Table 7.1 alongside indications of how the different appended papers
empirically support the findings of the normative evaluation.

Table 7.1. Characteristics of approaches to reduce energy use in the housing stock and their
evaluated compliance with the developed normative framework (Paper I). An indication is also
given regarding how different appended papers empirically support the findings of the normative
analysis.

Approach for energy Energy savings . Compliance with
transition of housing potential Recognition normative framework
Improved technical Highly Low compliance
performance High potential recognised and (Paper IV)
(Renovation Wave) endorsed
Economic incentives for Recognised but Relatively low
more energy-efficient Relatively low not hig bl compliance
behaviour (or increased potential en dorsge dy (Paper V)
demand-side flexibility) (Paper VI)

Can reduce energy ) )
More efficient use of living  use for construction Unrecoenised High compliance
space and operation of new & (Paper III)

buildings

RQ II: What distributive implications has the energy transition of Swedish
multifamily housing had thus far?

Distributive implications from the energy transition of Swedish multifamily housing
could be determined by combining the results from Paper III and Paper IV. In Paper
111, it was found that per capita energy use for housing increases with rising income
due to larger living space per capita. Thus, low-income residents have a low per
capita energy use for housing due to relatively high residential density, despite
generally living in buildings with relatively low energy performance.
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In Paper IV, cost burdens from energy retrofitting between 2013 and 2019 were
analysed by comparing rent increases in renovation projects with and without
energy performance improvements. It was found that while energy retrofitting had
entailed a cost relief for tenants in smaller renovation projects, it had entailed a cost
burden for tenants in more extensive renovation projects. While smaller energy
retrofitting projects had been rather evenly distributed across the multifamily
housing stock between 2013 and 2019, more extensive energy retrofitting projects
had been predominately carried out by public housing companies, meaning that low-
income residents had disproportionately carried the cost burden for energy
retrofitting.

In combination, these results point to a violation of the polluter-pays principle
(low-income residents have low per capita energy use for housing) as well as the
ability-to-pay principle (low-income residents have lower ability to pay).
Combining these burden-sharing principles with the developed normative
framework for a just energy transition, which emphasises the need to prioritise the
worst-off, shows that the energy transition hitherto has caused unjust burden-sharing
between income groups. This can be viewed in light of the dualism between energy
efficiency and energy sufficiency, where the former promotes improved technical
energy performance of housing, whereas the latter primarily promotes reduced
living space per capita in the housing stock. While the dominating focus on energy
efficiency has caused unjust burden-sharing in the energy transition, increased focus
on energy sufficiency would rather put more affluent households at the frontline of
the transition — in large contributing to a more just distribution of costs and burdens.

RQ III: How is the energy transition affecting future vulnerabilities to energy
poverty in Swedish housing?

Energy poverty vulnerability was studied for multifamily housing in Paper V, and
for single-family housing in Paper VI. In Paper V, it was found that new energy
transition policy, imposing cold rent in the worst-performing multifamily buildings,
would primarily target low-income households. Removing warm rent, a strong
protector against energy poverty, in parts of the multifamily housing stock where
energy performance and household incomes are low entails a significantly increased
risk for energy poverty among the affected households.

In Paper VI, energy poverty vulnerability in single-family housing was first
conceptualised through a combination of the theoretical frameworks energy
vulnerability and flexibility capital. As such, energy poverty vulnerability is
understood through circumstantial factors, such as geography, health, and needs
(energy vulnerability), as well as through the ability to dodge price peaks (flexibility
capital); the latter being particularly relevant given that (i) energy poverty initially
became an issue in Sweden along with the energy price peaks in the winter of 2021,
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and that (ii) dynamic pricing to incentivise demand-side flexibility is increasingly
relied upon to balance intermittent electricity generation in future energy systems.

How various sociodemographic characteristics affected vulnerability along the
lines of energy vulnerability and flexibility capital was then statistically analysed. It
was found that factors such as being only one adult, or having children in the
household, increased the risks of financially suffering from energy poverty, by, e.g.,
having to compromise with other necessary expenses; as an example, this indicates
that single parents have a particular predisposition to experiencing the ‘heat or eat’
dilemma. On the other hand, being only one adult while unemployed or retired were
factors that increased the risks of hidden energy poverty, primarily causing
compromises with comfort, convenience, and well-being; this indicates, e.g., that
single pensioners have a particular susceptibility to hidden energy poverty. Most
importantly, the results showed that flexibility capital is unequally distributed
between households, and that there are several factors beyond purely financial ones
that affect households’ vulnerability to energy poverty.

In sum, the results from Paper V and Paper VI show that energy transition policy,
in its increasing reliance upon economic incentives for more efficient energy use
(cold rent as well as dynamic pricing), pose increased risks for energy poverty as
low-income households are disproportionately targeted and burdened by, as well as
responsive to, such measures.

7.2 Concluding Remarks: From Snapshot to Story

It could be argued that the findings in the presented thesis reflect a snapshot of the
state of things at the time of analysis. This snapshot shows how rapid action, driven
by a sense of urgency, evidently compromises with social justice and equality in the
energy transition of Swedish housing.

It is but a snapshot as it describes the distributive outcomes of individual policy
measures at a given time, and as discussed in the previous chapter, many of the
outcomes are likely to change along with swift changes in energy prices and other
circumstances. Yet, this does not diminish the value of the findings; snapshots are
ultimately the pieces that in sum, and in time, make up our understanding of the
world.

But the presented thesis does not only attend to the unpredictable, albeit here
found to be coherent, outcomes. Perhaps more importantly, it attends to the
structures and mechanisms that brought them about. Here, the workings of
underlying, normative political assumptions emerge; there is the assumption of
green growth, prompting a stronger focus on efficiency than on sufficiency, as well
as the assumption of economic incentives automatically generating desirable
outcomes, in blunt neglect of the unequal abilities to respond to, and economise on,
such price signals.
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With changing circumstances, outcomes are likely to change faster than their
underlying mechanisms that are usually both structurally and politically anchored.
Thus, domination of techno-economic reasoning and natural sciences in energy
transitions is likely to continue for the foreseeable future, as is the observed lack of
integration of social justice and equality in Swedish energy policy. This is where
the implications from this thesis go from providing a mere snapshot of the status
quo to telling a meaningful story; and perhaps a different side to the story that is
usually being told.

In broad terms, it is the story of a how inequality is both the means that brought
us to the climate crisis and the end in our efforts to avert it. It is the story of how
established structures tend to benefit the ones who put them in place. Ultimately, it
is the story of how technological development as an enabler for energy transitions
has come to be viewed in fragments, snapshots even, without sufficient recognition
of the societal structures and inequalities it is supported by, and simultaneously
aggravates. As such, it is the story of the de-politicisation of energy transitions, and
of how perspectives from the social sciences are strikingly missing in the lion’s
share of contemporary energy transition policy and research.

In a counterbalancing act, the presented thesis makes a critical effort in applying
perspectives from the social sciences in analyses of energy transition development.
It does so in integrating structural and contextual factors, such as increasing
economic inequality and soaring energy prices, to promote a meaningful inclusion
of energy justice and energy poverty in Swedish energy policy; in showing how
low-income households are structurally burdened by transition policy; and in
describing how structural inequalities in flexibility and energy vulnerability are
distributed and can be accounted for when designing future energy systems. In short,
by putting inequality at the centre of analysis, this thesis challenges the grand
narrative of transition as pure salvation.

In empirically showing how inequalities currently are being reproduced in the
energy transition of Swedish housing, the research findings highlight the need to
protect affordable and adequate housing, to rightfully share costs and burdens of the
transition, and to alleviate risks for energy poverty; all while simultaneously
working towards reduced energy use in the housing stock. Although this is a difficult
task, it is one that demands urgent attention; especially with Sweden being
considered a forerunning country in terms of energy transitions to which other
countries are likely to glance and follow suit. Ultimately, the energy transition
entails an opportunity to reduce inequalities in housing in general, and in relation to
heating in particular. By disclosing the asymmetric consequences of past decisions,
the presented thesis provides credible accounts of the need for increased integration
of social perspectives in energy transition planning, and offers practical support for
more just pathways ahead.
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7.3 Future Avenues of Research

This thesis makes a significant contribution in highlighting, defining, and describing
a problem in how Swedish energy policy is navigating concerns of social justice and
equality. But now that (i) the problem has been recognised, and (ii) the energy
transition, alongside the energy crisis, is triggering several political responses in
housing energy policy, what is urgently needed is effective solutions.

For the anticipated minimum requirements of energy performance, a pressing
issue to address is how to ensure that the imposed energy retrofits are conditional in
terms of rent increases (distributive justice) and tenant influence (procedural
justice). Implementing such extensive policy requirements without paying careful
attention to matters of social justice and equality would entail substantial risks for
increased inequality, but also for social unrest and resistance. By focusing research
efforts in the direction of design, and integration, of commands that promote a just
implementation of minimum requirements, benefits could be directly harvested by
vulnerable groups.

It also remains to be explored how future energy systems, assumingly dependent
on demand-side flexibility, can be designed in a way that does not pose significant
risks for energy poverty or increased energy-related inequalities. Studies should thus
try to identify where true potential for flexibility exists, and where this potential can
be utilised in a way that does not increase inequality or impose pressure in already
strained households. How can we design systems that enable flexibility among
excessive energy users, yet limits the imposition of flexibility among households
primarily using energy to meet basic needs? Here, finding ways to achieve
“excessive-peak shaving”, i.e., cutting peak demand of excessive energy use, could
diversify the composition of households fronting the energy transition.

Finally, although energy poverty has here been introduced to the Swedish
academic and political agenda, energy poverty research in Sweden is still at a
preliminary stage. The results presented in this thesis add to a conceptualisation of
the problem and identify a few of the risk factors that shape energy poverty
vulnerability in different ways. Yet, little is known about the total number of
households suffering from energy poverty, and the specifics of their hardship is yet
to be understood. While there are some expenditure-based indicators focusing on
the share of disposable income spent on heating, the amount and characteristics of
households suffering from hidden energy poverty, which cannot be identified
through expenditure-based indicators, remains unknown. To gain a better
understanding of where, why, and how hidden energy poverty is manifested in
Sweden, research approaches beyond quantitative indicators are needed. Qualitative
research methods could make an important contribution to document the lived
experiences among households that previously have struggled, or currently are
struggling, to keep their homes adequately warm; considering how these
experiences have been overlooked in Swedish academia, policy, and society alike,
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such research could provide an important nuancing, or even re-telling, of our
common history.

Still, given the urgency of the current energy crisis, there is in parallel a need to
skip ahead of deepened understanding of the problem and quickly focus research on
finding the most effective means to alleviate risks for energy poverty. This entails
researching where different types of measures have the most impact, as well as what
constitutes the most financially effective approaches; these questions are in urgent
need of answers to ensure that tax-funded subsidies are distributed in a manner that
maximises societal benefits, and effectively protects the most vulnerable from the
harsh winter ahead.

71






References

[13]

European Commission. (2020). COM(2020) 662, A Renovation Wave for Europe
- greening our buildings, creating jobs, improving lives. [Online] Available:
https://ec.europa.eu/energy/sites/ener/files/eu_renovation wave_strategy.pdf

T. Piketty, Capital in the Twenty-First Century. Harvard University Press, 2014.
OECD, Divided we stand: Why inequality keeps rising. OECD publishing Paris,
2011.

S. Carley and D. M. Konisky, "The justice and equity implications of the clean
energy transition," Nature Energy, vol. 5, no. 8, pp. 569-577, 2020/08/01 2020,
doi: 10.1038/s41560-020-0641-6.

OECD, "Sweden Policy Brief: Inequality," OECD Better Policies Series 2015.
[Online]. Available: https://www.oecd.org/sweden/sweden-achieving-greater-
equality-of-opportunities-and-outcomes.pdf

G. Therborn, "Sweden's turn to economic inequality, 1982-2019," Structural
Change and Economic Dynamics, vol. 52, pp. 159-166, 2020/03/01/ 2020, doi:
https://doi.org/10.1016/j.strueco.2019.10.005.

J. Gao and H. Chen, "The Trend to Widening Wealth and Income Inequality in
Sweden and its Causes," World Review of Political Economy, 2022.

C. Crouch, "Inequality in post-industrial societies," Structural Change and
Economic Dynamics, vol. 51, pp. 11-23, 2019/12/01/ 2019, doi:
https://doi.org/10.1016/j.strueco.2019.07.011.

K. Hedin, E. Clark, E. Lundholm, and G. Malmberg, "Neoliberalization of
Housing in Sweden: Gentrification, Filtering, and Social Polarization," Annals of
the Association of American Geographers, vol. 102, no. 2, pp. 443-463,
2012/03/01 2012, doi: 10.1080/00045608.2011.620508.

B. Christophers, "A Monstrous Hybrid: The Political Economy of Housing in
Early Twenty-first Century Sweden," New Political Economy, vol. 18, no. 6, pp.
885-911,2013/12/01 2013, doi: 10.1080/13563467.2012.753521.

H. Lind, "Social Housing in Sweden," Social Housing in Europe, pp. 91-102,
2014/04/21 2014, doi:10.1002/9781118412367.ch6 10.1002/9781118412367.ché.
I. Borg, "Universalism lost? The magnitude and spatial pattern of residualisation
in the public housing sector in Sweden 1993-2012," Journal of Housing and the
Built Environment, vol. 34, no. 2, pp. 405-424,2019/06/01 2019, doi:
10.1007/s10901-018-09638-8.

M. Grander, "For the Benefit of Everyone? : Explaining the Significance of
Swedish Public Housing for Urban Housing Inequality," Doctoral thesis,
comprehensive summary, Dissertation Series in Migration, Urbanisation, and
Societal Change, Malmo University, 5, 2018. doi: https://doi.org/10.24834/978-

73



[20]

74

91-7104-934-6[Online]. Available:
http://urn.kb.se/resolve?urn=urn:nbn:se:mau:diva-7437

S. Scarpa, "Looking beyond the neighbourhood: income inequality and residential
segregation in Swedish metropolitan areas, 1991-2010," Urban Geography, vol.
37, no. 7, pp. 963-984, 2016, doi: 10.1080/02723638.2015.1123448.

A. Abdul Hamid, J. von Platten, K. Mjornell, D. Johansson, and H. Bagge,
"Determining the Impact of High Residential Density on Indoor Environment,
Energy Use, and Moisture Loads in Swedish Apartments-and Measures for
Mitigation," Sustainability, vol. 13, no. 10, 2021, doi: 10.3390/sul3105446.

C. Listerborn, "The new housing precariat: experiences of precarious housing in
Malmo, Sweden," Housing Studies, pp. 1-19, 2021, doi:
10.1080/02673037.2021.1935775.

H. Lind, "The Swedish housing market from a low income perspective," Critical
Housing Analysis, vol. 4, no. 1, p. 150, 2017.

K. Aratjo, "The emerging field of energy transitions: Progress, challenges, and
opportunities," Energy Research & Social Science, vol. 1, pp. 112-121,
2014/03/01/ 2014, doi: https://doi.org/10.1016/j.erss.2014.03.002.

B. K. Sovacool, "Contestation, contingency, and justice in the Nordic low-carbon
energy transition," Energy Policy, vol. 102, pp. 569-582, 2017/03/01/ 2017, doi:
https://doi.org/10.1016/j.enpol.2016.12.045.

K. Hoélscher, J. M. Wittmayer, and D. Loorbach, "Transition versus
transformation: What’s the difference?," Environmental Innovation and Societal
Transitions, vol. 27, pp. 1-3, 2018/06/01/ 2018, doi:
https://doi.org/10.1016/j.eist.2017.10.007.

J. Blazquez, R. Fuentes, and B. Manzano, "On some economic principles of the
energy transition," Energy Policy, vol. 147, p. 111807, 2020/12/01/ 2020, doi:
https://doi.org/10.1016/j.enpol.2020.111807.

M. Economidou, V. Todeschi, P. Bertoldi, D. D'Agostino, P. Zangheri, and L.
Castellazzi, "Review of 50 years of EU energy efficiency policies for buildings,"
Energy and Buildings, vol. 225, p. 110322, 2020/10/15/ 2020, doi:
https://doi.org/10.1016/j.enbuild.2020.110322.

Energimyndigheten, Energildget 2020 (no. ET 2020:1). 2020.

EU Commission. 2021. 2021/0426(COD), Proposal for a DIRECTIVE OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL on the energy
performance of buildings (recast). [Online] Available: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0802

Férordning (2022:336) om energimdtning i byggnader,
Infrastrukturdepartementet SFS nr: 2022:336, 2022.

EU Commission. 2012. DIRECTIVE 2012/27/EU OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 25 October 2012 on energy
efficiency.

B. Johansson, D. K. Jonsson, E. Veibick, and E. Mittermaier, "Energifattigdom,
forsorjningstrygghet och offentligt agerande," FOI-R--4020--SE, 2015. [Online].
Available: https://www.foi.se/rapportsammanfattning?reportNo=FOI-R--4020--
SE



[37]

[38]

[39]

[40]

[41]

J. von Platten, "Energy poverty in Sweden," ENGAGER COST Action, EP-pedia,
2021. [Online]. Available: https://www.eppedia.cu/article/energy-poverty-sweden
Energimarknadsinspektionen. Energimarknadsinspektionens foreskrifter och
allménna rad for utformning av ndttariffer for ett effektivt utnyttjande av elndtet
EIFS 2022:1, EIFS 2022:1, 2022.

S. Caney, "Justice and the distribution of greenhouse gas emissions," Journal of
Global Ethics, vol. 5, no. 2, pp. 125-146, 2009/08/01 2009, doi:
10.1080/17449620903110300.

I. Weber and A. Wolff, "Energy efficiency retrofits in the residential sector —
analysing tenants’ cost burden in a German field study," Energy Policy, vol. 122,
pp. 680-688,2018/11/01/ 2018, doi: https://doi.org/10.1016/j.enpol.2018.08.007.
S. Bouzarovski, J. Frankowski, and S. Tirado Herrero, "Low-Carbon
Gentrification: When Climate Change Encounters Residential Displacement,"
International Journal of Urban and Regional Research, vol. 42, no. 5, pp. 845-
863, 2018/09/01 2018, doi: 10.1111/1468-2427.12634.

K. A. Gould and T. L. Lewis, Green Gentrification: Urban sustainability and the
struggle for environmental justice (Routledge Equity, Justice and the Sustainable
City series). Taylor & Francis, 2016.

M. J. Fell, "Just flexibility?," Nature Energy, vol. 5, no. 1, pp. 6-7, 2020/01/01
2020, doi: 10.1038/s41560-019-0510-3.

L. V. White and N. D. Sintov, "Health and financial impacts of demand-side
response measures differ across sociodemographic groups," Nature Energy, vol.
5, no. 1, pp. 50-60, 2020/01/01 2020, doi: 10.1038/s41560-019-0507-y.

I. F. Fjellsa, A. Silvast, and T. M. Skjelsvold, "Justice aspects of flexible
household electricity consumption in future smart energy systems,"
Environmental Innovation and Societal Transitions, vol. 38, pp. 98-109,
2021/03/01/ 2021, doi: https://doi.org/10.1016/j.eist.2020.11.002.

L. Nicholls and Y. Strengers, "Peak demand and the ‘family peak’ period in
Australia: Understanding practice (in)flexibility in households with children,"
Energy Research & Social Science, vol. 9, pp. 116-124,2015/09/01/ 2015, doi:
https://doi.org/10.1016/j.erss.2015.08.018.

L. F. Fjellsa, M. Ryghaug, and T. M. Skjelsvold, "Flexibility poverty: ‘locked-in’
flexibility practices and electricity use among students," Energy Sources, Part B:
Economics, Planning, and Policy, vol. 16, no. 11-12, pp. 1076-1093, 2021/12/02
2021, doi: 10.1080/15567249.2021.1937403.

K. Vringer and C. L. Carabain, "Measuring the legitimacy of energy transition
policy in the Netherlands," Energy Policy, vol. 138, p. 111229, 2020/03/01/ 2020,
doi: https://doi.org/10.1016/j.enpol.2019.111229.

T. de Geus, J. M. Wittmayer, and F. Vogelzang, "Biting the bullet: Addressing the
democratic legitimacy of transition management," Environmental Innovation and
Societal Transitions, vol. 42, pp. 201-218, 2022/03/01/ 2022, doi:
https://doi.org/10.1016/j.eist.2021.12.008.

D. McCauley, R. Heffron, H. Stephan, and K. Jenkins, "Advancing Energy
Justice: The triumvirate of tenets," International Energy Law Review, vol. 32, pp.
107-110, 01/01 2013.

75



[42]

[43]

[44]

[45]

[46]

[47]

[48]

76

B. K. Sovacool, M. Burke, L. Baker, C. K. Kotikalapudi, and H. Wlokas, "New
frontiers and conceptual frameworks for energy justice," Energy Policy, vol. 105,
pp. 677-691, 2017/06/01/ 2017, doi: https://doi.org/10.1016/j.enpol.2017.03.005.
P. Calver and N. Simcock, "Demand response and energy justice: A critical
overview of ethical risks and opportunities within digital, decentralised, and
decarbonised futures," Energy Policy, vol. 151, p. 112198, 2021/04/01/ 2021, doi:
https://doi.org/10.1016/j.enpol.2021.112198.

World Economic Forum, "Fostering Effective Energy Transition: 2021 edition,"
2021. [Online]. Available:

https://www3.weforum.org/docs/WEF Fostering Effective Energy Transition 2
021.pdf

M. Ring, E. Wilson, K. N. Ruwanpura, and M. Gay-Antaki, "Just energy
transitions? Energy policy and the adoption of clean energy technology by
households in Sweden," Energy Research & Social Science, vol. 91, p. 102727,
2022/09/01/ 2022, doi: https://doi.org/10.1016/j.erss.2022.102727.

Minsitry of Infrastructure. 2020. Sweden’s Integrated National Energy and
Climate Plan. [Online] Available: https://energy.ec.europa.cu/system/files/2020-
03/se_final necp main_en_0.pdf

Minsitry of Infrastructure. 2020. Sweden’s Third National Strategy for Energy
Efficient Renovation. [Online] Available:
https://energy.ec.europa.eu/system/files/2020-
05/se_2020 ltrs official translation 0.pdf

H. Thomson, C. Snell, and S. Bouzarovski, "Health, Well-Being and Energy
Poverty in Europe: A Comparative Study of 32 European Countries,"
International Journal of Environmental Research and Public Health, vol. 14, no.
6, 2017, doi: 10.3390/ijerph14060584.

Eurostat. "Arrears on utility bills." [Online]. Available:
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20200120-1

EU Energy Poverty Observatory. 2020. "Member State Report Sweden,"
[Online]. Available: https://energy-poverty.ec.europa.cu/discover/practices-and-
policies-toolkit/publications/epov-member-state-report-sweden_en
Energimarknadsinspektionen, "Konsekvensutredning avseende foreskrifter av nya
néttariffer - EIFS2022:1," 2022. Accessed: 2022-08-16.

C. Paul, "Geology of mankind," Nature, vol. 415, no. 3, 2002.

W. Steffen, J. Grinevald, P. Crutzen, and J. McNeill, "The Anthropocene:
conceptual and historical perspectives," Philosophical Transactions of the Royal
Society A: Mathematical, Physical and Engineering Sciences, vol. 369, no. 1938,
pp. 842-867,2011/03/13 2011, doi: 10.1098/rsta.2010.0327.

A. Malm and A. Hornborg, "The geology of mankind? A critique of the
Anthropocene narrative," The Anthropocene Review, vol. 1, no. 1, pp. 62-69,
2014.

E. Lovbrand et al., "Who speaks for the future of Earth? How critical social
science can extend the conversation on the Anthropocene," Global Environmental
Change, vol. 32, pp. 211-218, 2015.



[56]

[57]

[58]
[59]

[60]

G. Palsson ef al., "Reconceptualizing the ‘Anthropos’ in the Anthropocene:
Integrating the social sciences and humanities in global environmental change
research," Environmental Science & Policy, vol. 28, pp. 3-13, 2013/04/01/ 2013,
doi: https://doi.org/10.1016/j.envsci.2012.11.004.

A. Malm, "The Origins of Fossil Capital: From Water to Steam in the British
Cotton Industry*," (in English), Historical Materialism, vol. 21, no. 1, pp. 15-68,
01 Jan. 2013 2013, doi: https://doi.org/10.1163/1569206X-12341279.

A. G. Frank, ReOrient: Global economy in the Asian age. Univ of California
Press, 1998.

K. Pomeranz and S. Lee, "The great divergence: Europe, China & the making of
the modern world economy," International Journal, vol. 56, no. 4, p. 703, 2001.
C. D. Stone, "Common but Differentiated Responsibilities in International Law,"
The American Journal of International Law, vol. 98, no. 2, pp. 276-301, 2004,
doi: 10.2307/3176729.

C. Luederitz, D. J. Abson, R. Audet, and D. J. Lang, "Many pathways toward
sustainability: not conflict but co-learning between transition narratives,"
Sustainability Science, vol. 12, no. 3, pp. 393-407, 2017/05/01 2017, doi:
10.1007/s11625-016-0414-0.

K. Birch, "Techno-economic Assumptions," Science as Culture, vol. 26, no. 4,
pp. 433-444,2017/10/02 2017, doi: 10.1080/09505431.2017.1377389.

E. Swyngedouw, "The non-political politics of climate change," ACME: An
International Journal for Critical Geographies, vol. 12, no. 1, pp. 1-8,2013.

J. Hickel and G. Kallis, "Is Green Growth Possible?," New Political Economy,
vol. 25, no. 4, pp. 469-486, 2020/06/06 2020, doi:
10.1080/13563467.2019.1598964.

P. Hagbert and K. Bradley, "Transitions on the home front: A story of sustainable
living beyond eco-efficiency," Energy Research & Social Science, vol. 31, pp.
240-248,2017/09/01/ 2017, doi: https://doi.org/10.1016/j.erss.2017.05.002.

J. Xue, "A Critical Realist Perspective on Decoupling Negative Environmental
Impacts from Housing Sector Growth and Economic Growth," Journal of Critical
Realism, vol. 11, no. 4, pp. 438-461, 2012/01/01 2012, doi:
10.1558/jer.v11i4.438.

T. Jackson, Prosperity without growth: Economics for a finite planet. Routledge,
20009.

B. Clark and R. York, "Carbon metabolism: Global capitalism, climate change,
and the biospheric rift," Theory and Society, vol. 34, no. 4, pp. 391-428,
2005/08/01 2005, doi: 10.1007/s11186-005-1993-4.

A. K. Jorgenson and B. Clark, "Are the Economy and the Environment
Decoupling? A Comparative International Study, 1960-2005," American Journal
of Sociology, vol. 118, no. 1, pp. 1-44, 2012/07/01 2012, doi: 10.1086/665990.
R. York, E. A. Rosa, and T. Dietz, "Footprints on the Earth: The Environmental
Consequences of Modernity," American Sociological Review, vol. 68, no. 2, pp.
279-300, 2003, doi: 10.2307/1519769.

77



[75]

[84]

78

R. York, "Decarbonizing the Energy Supply May Increase Energy Demand,"
Sociology of Development, vol. 2, no. 3, pp. 265-272, 2016, doi:
10.1525/50d.2016.2.3.265.

K. O’Brien, "Global environmental change III: Closing the gap between
knowledge and action," Progress in Human Geography, vol. 37, no. 4, pp. 587-
596, 2013/08/01 2012, doi: 10.1177/0309132512469589.

N. Castree ef al., "Changing the intellectual climate," Nature Climate Change,
vol. 4, no. 9, pp. 763-768, 2014/09/01 2014, doi: 10.1038/nclimate2339.

L. Mundaca, L. Neij, A. Markandya, P. Hennicke, and J. Yan, "Towards a Green
Energy Economy? Assessing policy choices, strategies and transitional
pathways," Applied Energy, vol. 179, pp. 1283-1292,2016/10/01/ 2016, doi:
https://doi.org/10.1016/j.apenergy.2016.08.086.

O. Uhrqvist and E. Lovbrand, "Rendering global change problematic: the
constitutive effects of Earth System research in the IGBP and the IHDP,"
Environmental Politics, vol. 23, no. 2, pp. 339-356, 2014/03/04 2014, doi:
10.1080/09644016.2013.835964.

B. K. Sovacool, A. Hook, M. Martiskainen, and L. Baker, "The whole systems
energy injustice of four European low-carbon transitions," Global Environmental
Change, vol. 58, p. 101958, 2019/09/01/ 2019, doi:
https://doi.org/10.1016/j.gloenvcha.2019.101958.

S. E. Bell, C. Daggett, and C. Labuski, "Toward feminist energy systems: Why
adding women and solar panels is not enoughvt," Energy Research & Social
Science, vol. 68, p. 101557, 2020/10/01/ 2020, doi:
https://doi.org/10.1016/j.erss.2020.101557.

"UnDisciplined: researchers are coming together to address society's grand
challenges," in Utah Public Radio, N. Nadkarni, Ed., ed. Utah: Utah State
University, 2022.

Center for Undisciplined Research. "Center for Undisciplined Research."
University of Massachusetts. https://undisciplinedresearch.info/ (accessed 2022-
08-24).

R. Nozick, Anarchy, state, and utopia. New York: Basic Books, 1974.

D. Miller, "Justice," in The Stanford Encyclopedia of Philosophy, E. N. Zalta Ed.,
Fall 2017 ed.: Metaphysics Research Lab, Stanford University, 2017.

P. Newell and D. Mulvaney, "The political economy of the ‘just transition’," The
Geographical Journal, https://doi.org/10.1111/ge0j.12008 vol. 179, no. 2, pp.
132-140, 2013/06/01 2013, doi: https://doi.org/10.1111/geoj.12008.

D. Stevis and R. Felli, "Global labour unions and just transition to a green
economy," International Environmental Agreements: Politics, Law and
Economics, vol. 15, no. 1, pp. 29-43,2015/03/01 2015, doi: 10.1007/s10784-014-
9266-1.

D. McCauley and R. Heffron, "Just transition: Integrating climate, energy and
environmental justice," Energy Policy, vol. 119, pp. 1-7,2018/08/01/ 2018, doi:
https://doi.org/10.1016/j.enpol.2018.04.014.



[85]

[86]

[91]

[93]

D. Schlosberg, "Theorising environmental justice: the expanding sphere of a
discourse," Environmental Politics, vol. 22, no. 1, pp. 37-55, 2013/02/01 2013,
doi: 10.1080/09644016.2013.755387.

D. Schlosberg and L. B. Collins, "From environmental to climate justice: climate
change and the discourse of environmental justice," WIREs Climate Change,
https://doi.org/10.1002/wcc.275 vol. 5, no. 3, pp. 359-374, 2014/05/01 2014, doi:
https://doi.org/10.1002/wcc.275.

S. Caney, "Two Kinds of Climate Justice: Avoiding Harm and Sharing Burdens,"
Journal of Political Philosophy, https://doi.org/10.1111/jopp.12030 vol. 22, no. 2,
pp. 125-149, 2014/06/01 2014, doi: https://doi.org/10.1111/jopp.12030.

B. K. Sovacool and M. H. Dworkin, "Energy justice: Conceptual insights and
practical applications," Applied Energy, vol. 142, pp. 435-444, 2015/03/15/ 2015,
doi: https://doi.org/10.1016/j.apenergy.2015.01.002.

K. Jenkins, D. McCauley, R. Heffron, H. Stephan, and R. Rehner, "Energy
justice: A conceptual review," Energy Research & Social Science, vol. 11, pp.
174-182,2016/01/01/ 2016, doi: https://doi.org/10.1016/j.erss.2015.10.004.

D. McCauley, V. Ramasar, R. J. Heffron, B. K. Sovacool, D. Mebratu, and L.
Mundaca, "Energy justice in the transition to low carbon energy systems:
Exploring key themes in interdisciplinary research," Applied Energy, vol. 233-
234, pp. 916-921,2019/01/01/ 2019, doi:
https://doi.org/10.1016/j.apenergy.2018.10.005.

D. J. Bednar, T. G. Reames, and G. A. Keoleian, "The intersection of energy and
justice: Modeling the spatial, racial/ethnic and socioeconomic patterns of urban
residential heating consumption and efficiency in Detroit, Michigan," Energy and
Buildings, vol. 143, pp. 25-34, 2017/05/15/ 2017, doi:
https://doi.org/10.1016/j.enbuild.2017.03.028.

D. Evensen, C. Demski, S. Becker, and N. Pidgeon, "The relationship between
justice and acceptance of energy transition costs in the UK," Applied Energy, vol.
222, pp. 451-459, 2018/07/15/ 2018, doi:
https://doi.org/10.1016/j.apenergy.2018.03.165.

J. Lewis, D. Hernandez, and A. T. Geronimus, "Energy efficiency as energy
justice: addressing racial inequities through investments in people and places,"
Energy Efficiency, vol. 13, no. 3, pp. 419-432, 2020/03/01 2020, doi:
10.1007/s12053-019-09820-z.

F. Bartiaux, C. Vandeschrick, M. Moezzi, and N. Frogneux, "Energy justice,
unequal access to affordable warmth, and capability deprivation: A quantitative
analysis for Belgium," Applied Energy, vol. 225, pp. 1219-1233, 2018/09/01/
2018, doi: https://doi.org/10.1016/j.apenergy.2018.04.113.

S. Bouzarovski and N. Simcock, "Spatializing energy justice," Energy Policy, vol.
107, pp. 640-648,2017/08/01/ 2017, doi:
https://doi.org/10.1016/j.enpol.2017.03.064.

R. Gillard, C. Snell, and M. Bevan, "Advancing an energy justice perspective of
fuel poverty: Household vulnerability and domestic retrofit policy in the United
Kingdom," Energy Research & Social Science, vol. 29, pp. 53-61, 2017/07/01/
2017, doi: https://doi.org/10.1016/j.erss.2017.05.012.

79



[102]
[103]
[104]
[105]
[106]
[107]

[108]

[109]

[110]

[111]

[112]

[113]
[114]

[115]

80

B. K. Sovacool, M. M. Lipson, and R. Chard, "Temporality, vulnerability, and
energy justice in household low carbon innovations," Energy Policy, vol. 128, pp.
495-504, 2019/05/01/ 2019, doi: https://doi.org/10.1016/j.enp01.2019.01.010.

H. Frankfurt, "Equality as a Moral Ideal," Ethics, vol. 98, no. 1, pp. 21-43, 1987.
A. Herlitz, "The indispensability of sufficientarianism," Critical Review of
International Social and Political Philosophy, vol. 22, no. 7, pp. 929-942,
2019/11/10 2019, doi: 10.1080/13698230.2018.1479817.

L. S. Temkin, Inequality. Oxford University Press, 1993.

I. Persson, "A defence of extreme egalitarianism," Egalitarianism: New essays on
the nature and value of equality, pp. 83-98, 2007.

H. Sidgwick, The methods of ethics. Good Press, 1907.

T. Tannsjo, Hedonistic utilitarianism. Edinburgh University Press, 1998.

D. Parfit, Equality Or Priority?: The Lindley Lecture, University of Kansas,
November 21, 1991. University of Kansas, 1991.

M. D. Adler and N. Holtug, "Prioritarianism: A response to critics," Politics,
Philosophy & Economics, vol. 18, no. 2, pp. 101-144, 2019/05/01 2019, doi:
10.1177/1470594X19828022.

P. Schwartz, "The polluter-pays principle," in Research handbook on
international environmental law: Edward Elgar Publishing, 2010.

F. L. Toth et al., "Decision-making frameworks," in Climate Change 2001 :
Mitigation. Contribution of Working Group II1 to the Third Assessment Report of
the Intergovernmental Panel on Climate Change: Cambridge University Press,
2001, pp. 601-688.

UNFCC, "United Nations Framework Convention on Climate Change," United
Nations, 1992. [Online]. Available:
http://unfccce.int/resource/docs/convkp/conveng.pdf

P. Cramton and S. Kerr, "Tradeable carbon permit auctions: How and why to
auction not grandfather," Energy policy, vol. 30, no. 4, pp. 333-345, 2002.

H. Granqvist and D. Grover, "Distributive fairness in paying for clean energy
infrastructure," Ecological Economics, vol. 126, pp. 87-97,2016/06/01/ 2016,
doi: https://doi.org/10.1016/j.ecolecon.2016.02.012.

N. Y. Amponsah, M. Troldborg, B. Kington, 1. Aalders, and R. L. Hough,
"Greenhouse gas emissions from renewable energy sources: A review of lifecycle
considerations," Renewable and Sustainable Energy Reviews, vol. 39, pp. 461-
475, 2014/11/01/ 2014, doi: https://doi.org/10.1016/j.rser.2014.07.087.

S. Adams and C. Nsiah, "Reducing carbon dioxide emissions; Does renewable
energy matter?," Science of The Total Environment, vol. 693, p. 133288,
2019/11/25/ 2019, doi: https://doi.org/10.1016/j.scitotenv.2019.07.094.

J. M. Dodge, "theories of tax Justice: ruminations on the benefit, Partnership, and
Ability-to-Pay Principles," Tax L. Rev., vol. 58, p. 399, 2004.

P. A. Samuelson, "A note on measurement of utility," The review of economic
studies, vol. 4, no. 2, pp. 155-161, 1937.

J. Greene and J. Baron, "Intuitions about declining marginal utility," Journal of
Behavioral Decision Making, https://doi.org/10.1002/bdm.375 vol. 14, no. 3, pp.
243-255,2001/07/01 2001, doi: https://doi.org/10.1002/bdm.375.



[116]

[117]

[118]
[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

M. Biichs and S. V. Schnepf, "Who emits most? Associations between socio-
economic factors and UK households' home energy, transport, indirect and total
CO2 emissions," Ecological Economics, vol. 90, pp. 114-123, 2013/06/01/ 2013,
doi: https://doi.org/10.1016/j.ecolecon.2013.03.007.

B. Goldstein, D. Gounaridis, and J. P. Newell, "The carbon footprint of household
energy use in the United States," Proceedings of the National Academy of
Sciences, vol. 117, no. 32, pp. 19122-19130, 2020/08/11 2020, doi:
10.1073/pnas.1922205117.

B. Boardman, Fuel poverty: from cold homes to affordable warmth. Pinter Pub
Limited, 1991.

N. Simcock, H. Thomson, S. Petrova, and S. Bouzarovski, Energy Poverty and
Vulnerability: A Global Perspective. 2017.

U. Dubois, "Introduction: Energy poverty and its drivers in post-communist
Europe-the visible, the measurable, and the hidden," in Perspectives on Energy
Poverty in Post-Communist Europe: Routledge, 2020, pp. 1-22.

L. Karpinska and S. Smiech, "Invisible energy poverty? Analysing housing costs
in Central and Eastern Europe," Energy Research & Social Science, vol. 70, p.
101670, 2020/12/01/ 2020, doi: https://doi.org/10.1016/j.erss.2020.101670.

S. Bouzarovski and S. Petrova, "A global perspective on domestic energy
deprivation: Overcoming the energy poverty—fuel poverty binary," Energy
Research & Social Science, vol. 10, pp. 31-40, 2015/11/01/ 2015, doi:
https://doi.org/10.1016/j.erss.2015.06.007.

M. Breivik and A. Kamb, "Sverige har minst energifattigdom i Europa — men
utmaningar med energiforsorjning," ed: Region Jimtland Hérjedalen, 2017.

G. Thomas, C. Demski, and N. Pidgeon, "Energy justice discourses in citizen
deliberations on systems flexibility in the United Kingdom: Vulnerability,
compensation and empowerment," Energy Research & Social Science, vol. 66, p.
101494, 2020/08/01/ 2020, doi: https://doi.org/10.1016/j.erss.2020.101494.

K. O. Aduda, T. Labeodan, W. Zeiler, G. Boxem, and Y. Zhao, "Demand side
flexibility: Potentials and building performance implications," Sustainable Cities
and Society, vol. 22, pp. 146-163, 2016/04/01/ 2016, doi:
https://doi.org/10.1016/j.s¢s.2016.02.011.

H. Zhao and Z. Tang, "The review of demand side management and load
forecasting in smart grid," in 2016 12th World Congress on Intelligent Control
and Automation (WCICA), 2016: 1EEE, pp. 625-629.
Energimarknadsinspektioenen. Energimarknadsinspektionens foreskrifter

och allmdnna rad for utformning av ndttariffer for ett effektivt utnyttjande av
elnditet, EIFS 2022:1,2022.

G. Powells and M. J. Fell, "Flexibility capital and flexibility justice in smart
energy systems," Energy Research & Social Science, vol. 54, pp. 56-59,
2019/08/01/ 2019, doi: https://doi.org/10.1016/j.erss.2019.03.015.

J. Bhattacharya, T. DeLeire, S. Haider, and J. Currie, "Heat or Eat? Cold-Weather
Shocks and Nutrition in Poor American Families," American Journal of Public
Health, vol. 93, no. 7, pp. 1149-1154, 2003/07/01 2003, doi:
10.2105/AJPH.93.7.1149.

81



[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

82

T. K. M. Beatty, L. Blow, and T. F. Crossley, "Is there a ‘heat-or-eat’ trade-off in
the UK?," Journal of the Royal Statistical Society: Series A (Statistics in Society),
https://doi.org/10.1111/rssa.12013 vol. 177, no. 1, pp. 281-294, 2014/01/01 2014,
doi: https://doi.org/10.1111/rssa.12013.

P. Olsén and M. Bjorkvald, "Konceptrenoveringens konsekvenser: Ekonomiska
och socioekonomiska effekter," Hyresgastforeningen, 2019. [Online]. Available:
https://mb.cision.com/Main/19081/3044706/1200200.pdf

M. Mangold and E. Chalmers tekniska hogskola. Department of Civil and
Environmental, Challenges of Renovating the Gothenburg Multi-family Building
Stock: An Analysis of Comprehensive Building-specific Information, Including
Energy Performance, Ownership and Affordability (Doktorsavhandlingar vid
Chalmers Tekniska Hogskola). Department of Civil and Environmental
Engineering, Chalmers University of Technology, 2016.

T. Johansson, "PERFORMANCE VISUALIZATION OF URBAN SYSTEMS,"
Doctoral thesis, Luled University of Technology, Luled, 2017. [Online].
Available: http://urn.kb.se/resolve?urn=urn:nbn:se:ltu:diva-61788

A. Arcipowska, F. Anagnostopoulos, F. Mariottini, and S. Kunkel, "A Mapping
of National Approaches: Energy Performance Certificates Across the EU," BPIE,
2014.

J. von Platten, M. Mangold, and K. Mjornell, "The effect of weighting factors on
income-related energy inequalities: The case of Sweden’s new building code," in
Journal of Physics: Conference Series, 2021, vol. 2069, no. 1: IOP Publishing, p.
012102.

E. Falk, F. Sandelin, and M. Weissenbilder, "Den nationella SOM-
undersokningen 2021 - En metoddversikt," SOM-institutet, Gothenburg, Sweden,
SOM-rapport nr 2022:03, 2022. [Online]. Available:
https://www.gu.se/sites/default/files/2022-
03/3.%20Metodrapport%20Riks%202021.pdf

B. Harsman, Z. Daghbashyan, and P. Chaudhary, "On the quality and impact of
residential energy performance certificates," Energy and Buildings, vol. 133, pp.
711-723,2016/12/01/ 2016, doi: https://doi.org/10.1016/j.enbuild.2016.10.033.
S. Stensson, "Energy Efficiency in Shopping Malls : Some Aspects Based on a
Case Study," Doctoral thesis, monograph, Ny serie nr 3762, Chalmers University
of Technology, Gothenburg, Sweden 2014, 2014. [Online]. Available:
http://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-30079

J. Claesson, CERBOF Projekt no. 72 : Utfall och metodutvirdering av
energideklaration av byggnader. 2011.

J. Taylor, Introduction to Error Analysis, the Study of Uncertainties in Physical
Measurements, 2nd Edition. 1997.

Boverket. "Normalisering av energianviandningen." [Online]. Available:
https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/boverkets-
byggregler/energihushallning/byggnadens-energianvandning-baserad-pa-
matning/normalisering-av-energianvandningen/ (accessed 2022-08-16.)



[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

K. Ashby et al., "Who are Hard-to-Reach energy users? Segments, barriers and
approaches to engage them," in ACEEE Summer Study for Energy Efficiency in
Buildings 2020, 2020: ACEEE, pp. 1-13.

G. Pellegrini-Masini, A. Pirni, and S. Maran, "Energy justice revisited: A critical
review on the philosophical and political origins of equality," Energy Research &
Social Science, vol. 59, p. 101310, 2020/01/01/ 2020, doi:
https://doi.org/10.1016/j.erss.2019.101310.

R. Galvin, Inequality and Energy: How Extremes of Wealth and Poverty in High
Income Countries Affect CO2 Emissions and Access to Energy. Academic Press,
2019.

R. Galvin, "Chapter 4 - Economic inequality, energy justice and the meaning of
life¥¥ ¥ This chapter is based partly on my article “What does it mean to make a
moral claim? A Wittgensteinian approach to energy justice,” published in Energy
Research & Social Science," in Inequality and Energy, R. Galvin Ed.: Academic
Press, 2020, pp. 75-96.

Naturskyddsforeningen. "Energirenovera miljonprogrammet." [Online].
Available: https://www.naturskyddsforeningen.se/energirenovera (accessed 2020-
06-10).

Energimyndigheten. "Stora vinster med energieffektiv renovering av
miljonprogrammen." [Online]. Available:
http://www.energimyndigheten.se/arkiv-for-resultat/Resultat/stora-vinster-med-
energieffektiv-renovering-av-miljonprogrammen/ (accessed 2020-06-10).

M. Prieler, M. Leeb, and T. Reiter, "Characteristics of a database for energy
performance certificates," Energy Procedia, vol. 132, pp. 1000-1005, 2017/10/01/
2017, doi: https://doi.org/10.1016/j.egypro.2017.09.704.

W. O'Brien, I. Gaetani, S. Carlucci, P.-J. Hoes, and J. L. M. Hensen, "On
occupant-centric building performance metrics," Building and Environment, vol.
122, pp. 373-385,2017/09/01/ 2017, doi:
https://doi.org/10.1016/j.buildenv.2017.06.028.

N. Francart, M. Héjer, K. Mjornell, A. Sargon Orahim, J. von Platten, and T.
Malmgvist, "Sharing indoor space: stakeholders’ perspectives and energy
metrics," (in eng), Buildings and Cities, article vol. 1, no. 1, pp. 70-85, 2020
2020, doi: 10.5334/bc.34.

P. A. Fokaides, K. Polycarpou, and S. Kalogirou, "The impact of the
implementation of the European Energy Performance of Buildings Directive on
the European building stock: The case of the Cyprus Land Development
Corporation," Energy Policy, vol. 111, pp. 1-8, 2017/12/01/ 2017, doi:
https://doi.org/10.1016/j.enpol.2017.09.009.

X. Yuan and W. Long, ""Per Capita Building Energy Consumption Occupied
Space(PCEOS)" for Assessment of Building Energy Consumption," in 2009
International Conference on Management and Service Science, 20-22 Sept. 2009
2009, pp. 1-4, doi: 10.1109/ICMSS.2009.5304217.

I. Molina and S. Westin, "Renoviction - even in Sweden? : Four case studies on
the regeneration of public housing estates," presented at the AAG Annual

83



[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

84

Meeting of the Association of American Geographers, 2012, 2012. [Online].
Available: http://urn.kb.se/resolve?urn=urn:nbn:se:uu:diva-174094.

G. Baeten and C. Listerborn, "RENEWING URBAN RENEWAL IN
LANDSKRONA, SWEDEN: PURSUING DISPLACEMENT THROUGH
HOUSING POLICIES," Geografiska Annaler: Series B, Human Geography, vol.
97, no. 3, pp. 249-261, 2015/09/01 2015, doi: 10.1111/geob.12079.

M. Yazar, D. Hestad, D. Mangalagiu, A. K. Saysel, Y. Ma, and T. F. Thornton,
"From urban sustainability transformations to green gentrification: urban renewal
in Gaziosmanpasa, Istanbul," Climatic Change, vol. 160, no. 4, pp. 637-653,
2020/06/01 2020, doi: 10.1007/s10584-019-02509-3.

J. Gustafsson, "Renovations as an investment strategy: circumscribing the right to
housing in Sweden," Housing Studies, pp. 1-22, 2021, doi:
10.1080/02673037.2021.1982872.

R. Galvin and M. Sunikka-Blank, "Including fuel price elasticity of demand in net
present value and payback time calculations of thermal retrofits: Case study of
German dwellings," Energy and Buildings, vol. 50, pp. 219-228, 2012/07/01/
2012, doi: https://doi.org/10.1016/j.enbuild.2012.03.043.

K. Grossmann, "Using conflicts to uncover injustices in energy transitions: The
case of social impacts of energy efficiency policies in the housing sector in
Germany," Global Transitions, vol. 1, pp. 148-156, 2019/01/01/ 2019, doi:
https://doi.org/10.1016/j.g1t.2019.10.003.

C. Johnson, "Is demand side response a woman's work? Domestic labour and
electricity shifting in low income homes in the United Kingdom," Energy
Research & Social Science, vol. 68, p. 101558, 2020/10/01/ 2020, doi:
https://doi.org/10.1016/j.erss.2020.101558.

A. Carlsson-Kanyama and A.-L. Lindén, "Energy efficiency in residences—
Challenges for women and men in the North," Energy policy, vol. 35, no. 4, pp.
2163-2172,2007.

P.-H. Li, I. Keppo, M. Xenitidou, and M. Kamargianni, "Investigating UK
consumers’ heterogeneous engagement in demand-side response," Energy
Efficiency, vol. 13, no. 4, pp. 621-648, 2020/04/01 2020, doi: 10.1007/s12053-
020-09847-7.

H. Lind, K. Annadotter, F. Bjork, L. Hogberg, and T. Af Klintberg, "Sustainable
Renovation Strategy in the Swedish Million Homes Programme: A Case Study,"
Sustainability, vol. 8, no. 4, 2016, doi: 10.3390/su8040388.

K. Mjornell, P. Femenias, and K. Annadotter, "Renovation Strategies for Multi-
Residential Buildings from the Record Years in Sweden—Profit-Driven or
Socioeconomically Responsible?," Sustainability, vol. 11, no. 24, 2019, doi:
10.3390/sul1246988.

K. Mjornell and C. Hiller, "Tenants’ Priority of Renovation Measures and Their
Willingness to Pay Higher Rent to Implement These," in Cold Climate HVAC
2018, Cham, D. Johansson, H. Bagge, and A. Wahlstrom, Eds., 2019// 2019:
Springer International Publishing, pp. 173-181.



[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

—
—_ —
~N
~N
—

J. Stenberg, "The zero option — tenant experiences from an experiment to renovate
apartments without increasing rent," Cogent Social Sciences, vol. 6, no. 1, p.
1848500, 2020/01/01 2020, doi: 10.1080/23311886.2020.1848500.

K. Mjornell, J. von Platten, and K. Bjorklund, "Balancing Social and Economic
Sustainability in Renovation with an Affordable Option for Tenants? A Pilot
Study from Sweden," Sustainability, vol. 14, no. 7, 2022, doi:
10.3390/su14073785.

T. Dunlop, "Mind the gap: A social sciences review of energy efficiency," Energy
Research & Social Science, vol. 56, p. 101216, 2019/10/01/ 2019, doi:
https://doi.org/10.1016/j.erss.2019.05.026.

K. Bradley, "Just Environments : Politicising Sustainable Urban Development,"
Doctoral thesis, monograph, Trita-SOM, KTH, Stockholm, 2009-01, 2009.
[Online]. Available: http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-10130

M. Hgjer and K. Mjornell, "Measures and Steps for More Efficient Use of
Buildings," Sustainability, vol. 10, no. 6, 2018, doi: 10.3390/su10061949.

L. A. Pérez-Sanchez, R. Velasco-Fernandez, and M. Giampietro, "Factors and
actions for the sustainability of the residential sector. The nexus of energy,
materials, space, and time use," Renewable and Sustainable Energy Reviews, vol.
161, p. 112388, 2022/06/01/ 2022, doi:
https://doi.org/10.1016/j.rser.2022.112388.

S. Thomas, J. Thema, L.-A. Brischke, L. Leuser, M. Kopatz, and M. Spitzner,
"Energy sufficiency policy for residential electricity use and per-capita dwelling
size," Energy Efficiency, vol. 12, no. 5, pp. 1123-1149, 2019/06/01 2019, doi:
10.1007/s12053-018-9727-4.

L. Cordroch, S. Hilpert, and F. Wiese, "Why renewables and energy efficiency
are not enough - the relevance of sufficiency in the heating sector for limiting
global warming to 1.5 °C," Technological Forecasting and Social Change, vol.
175, p. 121313, 2022/02/01/ 2022, doi:
https://doi.org/10.1016/j.techfore.2021.121313.

S. Lorek and J. H. Spangenberg, "Energy sufficiency through social innovation in
housing," Energy Policy, vol. 126, pp. 287-294, 2019/03/01/ 2019, doi:
https://doi.org/10.1016/j.enpol.2018.11.026.

H. Halpin, "Colder offices and fewer Christmas lights ... what Europe is doing to
cut down on energy use," in The Journal, ed, 2022.

Infrastrukturdepartementet. "Fragor och svar elpriskompensation."
Regeringskansliet. [Online]. Available:
https://www.regeringen.se/artiklar/2022/01/fragor-och-svar-elpriskompensation/
J. Bengtsson, "Har &r partiernas forslag mot elprischocken," in SVT, ed, 2022.
Lénsstyrelserna, "Lansstyrelsernas beddmning av situationen inom elforsérjning i
sodra Sverige," 2022-10-04 2022. [Online]. Available:
https://www.lansstyrelsen.se/download/18.2fa1124418383cc20f512c4c/16648664
70892/L%C3%Ad4nsstyrelsernas%20bed%C3%B6mning%20av%20situationen%
20inom%20elf%C3%B6rs%C3%B61jning%201%20s%C3%B6dra%20Sverige.pd
f

85



[178]
[179]
[180]
[181]
[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

86

Z. Al-Dewany, "I vinter racker 16nen knappt till matsiack: Det 4&r mammorna som
far ta sméllen nu," in Aftonbladet, ed, 2022.

E. Jacobsson, "Caroline, 77, vantar pa krigsvintern: ”Jag vet inte alls hur det ska
gd”," in Hem & Hyra, ed, 2022.

L. Dahlin, "Marianne, 74, fruktar vinterns elrdkningar i sitt dragiga hus: ”Jag
ligger somnlés om nétterna”," in Hem & Hyra, ed, 2022.

K. Wahlgren, "Kallhyran rena kallduschen i vinter — Alexandra: ’Ge oss en
manadshyra”," in Hem & Hyra, ed, 2022.

K. Akergren, "28 kunder i Halmstad har fitt elen avstingd — kunde inte betala
rakningen," in SVT, ed, 2022.

S. Blue, E. Shove, and P. Forman, "Conceptualising flexibility: Challenging
representations of time and society in the energy sector®," Time & Society, vol.
29, no. 4, pp. 923-944, 2020/11/01 2020, doi: 10.1177/0961463X20905479.

M. Jalas and S. Numminen, "Prime-time access for whom? Rhythms fairness and
the dynamic pricing of infrastructure services," Local Environment, pp. 1-17,
2022, doi: 10.1080/13549839.2022.2040468.

D. K. Jonsson, S. Gustafsson, J. Wangel, M. Hgjer, P. Lundqvist, and O. Svane,
"Energy at your service: highlighting energy usage systems in the context of
energy efficiency analysis," Energy Efficiency, vol. 4, no. 3, pp. 355-369,
2011/08/01 2011, doi: 10.1007/s12053-010-9103-5.

M. Mangold, G. Morrison, R. Harder, P. Hagbert, and S. Rauch, "The
transformative effect of the introduction of water volumetric billing in a
disadvantaged housing area in Sweden," Water Policy, vol. 16, no. 5, pp. 973-
990, 2014, doi: 10.2166/wp.2014.105.

Y. Strengers, "Smart energy in everyday life: are you designing for resource
man?," interactions, vol. 21, no. 4, pp. 24-31, 2014.

N. Ameli and N. Brandt, "Determinants of households’ investment in energy
efficiency and renewables: evidence from the OECD survey on household
environmental behaviour and attitudes," Environmental Research Letters, vol. 10,
no. 4, p. 044015, 2015/04/01 2015, doi: 10.1088/1748-9326/10/4/044015.

C. Zell-Ziegler et al., "Enough? The role of sufficiency in European energy and
climate plans," Energy Policy, vol. 157, p. 112483, 2021/10/01/ 2021, doi:
https://doi.org/10.1016/j.enpol.2021.112483.

A. Jorgenson, J. Schor, and X. Huang, "Income Inequality and Carbon Emissions
in the United States: A State-level Analysis, 1997-2012," Ecological Economics,
vol. 134, pp. 40-48, 2017/04/01/ 2017, doi:
https://doi.org/10.1016/j.ecolecon.2016.12.016.

K. W. Knight, J. B. Schor, and A. K. Jorgenson, "Wealth Inequality and Carbon
Emissions in High-income Countries," Social Currents, vol. 4, no. 5, pp. 403-412,
2017/10/01 2017, doi: 10.1177/2329496517704872.

A. Hailemariam, R. Dzhumashev, and M. Shahbaz, "Carbon emissions, income
inequality and economic development," Empirical Economics, vol. 59, no. 3, pp.
1139-1159, 2020/09/01 2020, doi: 10.1007/s00181-019-01664-x.

K. Samuelsson and J. Sjoholm, "Chockbesked svart pa vitt: Fastighetsdgarna
kréver nu hyreshdjningar pa dver 10 procent," in Hem & Hyra, ed, 2022.



[194]

[195]

[196]

[197]

[198]

[199]

M. Quintana Melin, "Sa paverkas hyrorna av rantehdjningen: ”Befinner oss i en
extrem situation”," in Sveriges Radio, ed, 2022.

H. Lind, "Pricing principles and incentives for energy efficiency investments in
multi-family rental housing: The case of Sweden," Energy Policy, vol. 49, pp.
528-530,2012/10/01/ 2012, doi: https://doi.org/10.1016/j.enpol.2012.06.054.

S. P. De Rosa, J. de Moor, and M. Dabaich, "Vulnerability and activism in urban
climate politics: An actor-centered approach to transformational adaptation in
Malmo (Sweden)," Cities, vol. 130, p. 103848, 2022/11/01/ 2022, doi:
https://doi.org/10.1016/j.cities.2022.103848.

R. Rasper, "Experter om elprisstodet: ”Grénsar till populism”," in Géteborgs-
Posten, ed, 2022.

Sveriges Riksdag. 2022. Sinkt energiskatt pa bensin och diesel. [Online].
Available: https://www.riksdagen.se/sv/dokument-
lagar/dokument/proposition/sankt-energiskatt-pa-bensin-och-diesel H90384

J. Andersson and C. Tippmann, "Who Benefitted from the Gasoline Tax Cut in
Sweden?," ed: Free Network, 2022.

87









UNIVERSITY

A different side to the common story

Climate change is imposing rapid action to improve energy efficiency
in the housing stock. This action is needed and ultimately inevitable;
but housing is more than a commodity in need of performance
optimisation. Housing is a human right that is currently being distributed
across societies with historically high levels of economic inequality, a
development to which Sweden is no exception. Although the transition
towards more sustainable housing stocks will bring about many benefits,
there will also be burdens that in some way must be justly shared across
these societies. In addition, there is a risk that new energy policy and
changes in the energy system will cause new vulnerabilities to energy
poverty — an issue from which Swedish households, in large, previously
have been spared. To ensure a just energy transition, it is thus crucial to
promote, and scrutinise, the inclusion of social perspectives in transition
policymaking. In a targeted contribution to this cause, this thesis has
explored how the energy transition of Swedish housing is affecting
social justice and energy poverty; and followingly, how socioeconomic
inequality is being affected in the name of energy efficiency.

This doctoral thesis is a product
of research conducted by Jenny
von Platten in a collaboration
between Lund University
and RISE Research Institutes
of Sweden. Starting from a
master's degree in energy
systems engineering, Jenny now
dedicates her research to social
justice and energy poverty in
the energy transition of Swedish
housing. As such, she identifies
as an ‘undisciplined’ researcher.

Faculty of Engineering
Department of Building and Environmental Technology
Division of Building Physics

ISBN 978-91-88722-80-5
ISRN LUTVDG/TVBH--22/1029--SE(212)
ISSN 0349-4950

Printed by Media-Tryck, Lund 2022 %/// NORDIC SWAN ECOLABEL 3041 0903




	333219_2_G5_Jenny vP.pdf
	Tom sida
	Paper I.pdf
	Introduction 
	The Renovation Wave in a Context of Increasing Economic Inequality 
	The Social Aspects of the Renovation Wave 
	Economic Inequality, Housing, and the Renovation Wave 

	Ways to Reduce Energy Use in the Housing Stock 
	Improving Buildings’ Energy Performance 
	Improved Technical Performance 
	More Energy-Efficient Behaviour 

	Reducing per Capita Living Space 

	A Preliminary Framework for Just Energy Transitioning 
	Procedures, Outcomes, and Currencies 
	Procedural Accounts 
	Outcome-Based Accounts 
	Currencies 

	The Preliminary Framework for Just Energy Transitioning 

	Analysis of How the Reduction of Energy Use Affects People 
	Energy Retrofitting 
	Economic Incentives for More Energy-Efficient Behaviour 
	Reducing per Capita Living Space 
	Summary of Analysis 

	Policy Recommendations for the Swedish Context 
	Conclusions Regarding a Just Renovation Wave in the Swedish Context 
	References

	Paper II.pdf
	The renewing of Energy Performance Certificates—Reaching comparability between decade-apart energy records
	Introduction
	Materials
	The Swedish multifamily building stock
	Swedish EPC data
	Auxiliary data

	Methods
	Matching EPCs
	Exclusion of mis-matched EPCs
	Investigating representativity of matched EPCs

	Results
	Evaluating the match of EPCs
	Evaluating the exclusion of mis-matched EPCs
	Applying the dataset

	Discussion
	Conclusion
	Acknowledgements
	mk:H1_17
	References
	Glossary


	Tom sida
	Paper III.pdf
	A matter of metrics? How analysing per capita energy use changes the face of energy efficient housing in Sweden and reveals ...
	1 Introduction
	2 Data
	3 Results
	3.1 Development over the past decade
	3.2 Impact of energy metrics on the geography of energy inefficient buildings

	4 Discussion
	4.1 Should energy retrofitting of low-income housing be opposed?
	4.2 Implications for policymaking
	4.3 Limitations and future research

	5 Conclusions
	Declaration of Competing Interest
	Acknowledgements
	Appendix A
	References


	Paper IV.pdf
	Energy efficiency at what cost? Unjust burden-sharing of rent increases in extensive energy retrofitting projects in Sweden
	1 Introduction
	2 Theoretical background
	2.1 Swedish rental housing
	2.2 Rent setting in Sweden
	2.3 Energy efficiency measures do not spur rent increases
	2.4 Why energy retrofitting could potentially spur rent increases
	2.5 Forming a hypothesis and research questions

	3 Materials and methods
	3.1 Data
	3.1.1 Creation of key variables
	3.1.2 Assumptions

	3.2 Statistical methods

	4 Results
	4.1 Cost burden of energy retrofitting
	4.2 Burden-sharing of energy retrofitting across the multifamily housing stock

	5 Discussion
	5.1 Correlation between energy performance improvement and rent increases
	5.2 Tenants' cost burden and burden-sharing
	5.3 Policy implications

	6 Conclusions
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


	Tom sida
	Paper VI.pdf
	Energy poverty in Sweden: Using flexibility capital to describe household vulnerability to rising energy prices
	1 Introduction
	2 Theoretical background and framework
	2.1 Energy vulnerability
	2.2 An energy justice perspective on demand-side flexibility
	2.3 Understanding energy vulnerability through flexibility capital
	2.4 Combining the theoretical approaches and customising the framework

	3 Data and methods
	3.1 Data preparation
	3.1.1 Creation of dependent variables
	3.1.2 Predicting ability to pay for heating
	3.1.3 Predicting flexibility capital

	3.2 Statistical methods

	4 Results
	4.1 Self-perceived ability to pay for heating (energy vulnerability)
	4.2 Self-perceived flexibility capital
	4.3 Energy vulnerability and flexibility capital

	5 Discussion
	5.1 Nuances to energy poverty exposure
	5.2 Flexibility capital and future energy systems
	5.3 Policy implications

	6 Conclusions
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A
	References


	Tom sida

	Tom sida


 
 
    
   HistoryItem_V1
   StepAndRepeat
        
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 6.654 x 9.409 inches / 169.0 x 239.0 mm
     Sheet orientation: best fit
     Scale by 73.00 %
     Align: centre
      

        
     D:20221014135211
      

        
     0.0000
     8.5039
     14.1732
     0
     Corners
     0.2835
     Fixed
     0
     0
     0
     0
     0.7300
     0
     0 
     1
     0.0000
     0
            
       D:20170427104434
       677.4803
       G5 169x239
       Blank
       479.0551
          

     Best
     646
     790
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       PDDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.654 x 9.409 inches / 169.0 x 239.0 mm
     Shift: none
     Normalise (advanced option): 'original'
     Keep bleed margin: no
      

        
     D:20221014135212
      

        
     44
            
       D:20120302103100
       677.4803
       G5 169x239
       Blank
       479.0551
          

     Tall
     1
     0
     No
     795
     392
     None
     Up
     5.6693
     -6.2362
            
                
         Both
         1
         AllDoc
         28
              

      
       PDDoc
          

     Uniform
     255.1181
     Bottom
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     0
     11
     10
     11
      

   1
  

 HistoryList_V1
 qi2base





