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Foreword to the Proceedings of the Behave 2025 conference
Sylvain Waser maAmDEME,aiFrneamc h Agency for Ecol og

Dear reader s,

It 1 s my great privilege to Iintrodu
the 8th Behave Conference of the E
and to present t o -gyuwaul itthyi se xctod n deecd |8
As Chair man of t he Fréncthr alhgenad\n
( ADEME) , I am proud that we had the
i n Pari s, France. Behave is the f1
bringing together around 400 parti cl pants fr
relevancret amde i onpot he Net wor kds wor k.
To adapt to the inevitable consequences o0f ¢
effects, changes in our |l i1 festyles and | n
necessary, beyond purely technircoald einn nohvea tsico
of Behave: from energy efficiency to suffic
|l i festyles changes, which are essenti al t o ¢
neutrality. It i's i mpor taant etcoon@mo mo taen dt hi en
conditions that will facilitate the adopti on
desirabl e and accessi bl e.
Ret hinking our production and consumption m
transition ahead, and sufficiency offers a c
for economic sovereignty and r eadi lainan cen.l | Suwft
needs while reducing pressure on resources,
as our dependence on raw materials. -tlemmoing
resilience of territories.
There is far more to gain than to | ose from
world. The concept of a O6just transitionod, €
reflects this reality. The mpraotrudlyl ynotwa k ess t
this is a major public interest objective,
Nevertheless, the transition may also entail
of certain economimrc laicwiinvg tdteasndarsdswednd assoc
in the social sciences and humanities i s ess
how to reduce or mitigate them, anleplé&ceéest hi
gener atedrlansti hi on.
We aim to continue the dialogue on these iss
Scientific knowledge, an essenti al source of
a democracy to inform publicidebatehanhdate d
efficient and aligned with the needs of <citi
soci ety Exchanges between the research com
insights for shapimgl ianidesiel i vering effectiywv
Since 2009, Behave has successfumhkebs otugdbin
politics and business to share innovative so
wi || once again provide an oppomut @ami tiynstiaghd c

reading of these proceedings and a productiyv
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Foreword to the PBebaZ2®2 5t gcso moff e rt enrec e

Il ri na-Dupwomuey, Head of Unit f orADEWMEQpdamrnCdo Agrea

for Ecological Transition

&9 I am gratef ul for the opportunity t
3 Confer enele tchn Dlelctehbmber 2025 in Pari s
=3 the Behave Organising Committee, |

=/ this important event Emes ggceales wbo k

P Behave is an important conference

X Europe, as it provides a unigque f o

: industry and practitioners to shar e
effective solutiems ssSoomnsecauwndi mgtcCQ@ating cl i
This yeardés edition has a broad scope, and t
the need for a change in |ifestyles to0o ensur
the issues we would Iike to pgrepasal wjthasha
framework of the Behave conference, shows th

moment um.

We are proud to have received 233 contri but.
beyond. Behave 2025, as in previous editions
mul tiple disciplines, policymakelrd,ofpracol og
transition and behaviour change. These confe
t hat haver eveaeerwepdedry a Scientific Committee
numer ous European uni versitiest aitnhaeb | B u reonpeere
organi sation in New Zealand. This publicatio
at the conference, either in parallel sessio
Before you delve into reading, I would | ike
contributed to this editionds organisation.
Aut hority of Il rel andespkhei 2I0RY%, EQ®Rr loPirneG e rd & g
Meal ly; Rebecca van Leeuwen from RVO/ Net her|
Wor king Group BehavChairr Changlee aBdR mgommi tt e

EnR Network member agencies of the EmR Commi
Wor king Group Chairs for t heiiyrouc amtei mued hssu
our networ k!

I woul d al so i ke to thank the members of t

I

Lopes, Paol o Bertol di, Sea Rot mann, Nat hal i e
hard work throughout the call nfRorpaprrtonpeors, altshe
Technol ogy Collabora(teimtnreRjro@rrearrrgme Dyns t Lesnesr,

Samuel Thomas, Head of Secretariat, for his
Finally, | would |l i ke to thank my team at AD
ifor their great work provi deid ni npatrhte cNidtairgn
Thi beau from the Professional S traekcet hoor| adt eer sa@df
Mobilisation for Ecol ogi cal Transition); Sol
from the Executive Directorate of Forecast

Sustainable Consumption Unit of Phhki €Cpe cMbaa:
Director of the Europe and International Aff
l nternati onal Diiersgpetcarad tl ey, c cClolre amqiiee Carr et er a
making this conference a remarkabl e success
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Foreword to the PBebax2®255 gcso moffe rt ehrec e

From energy efficiency to sufficiency: the
ensure a just transition to carbon n

»

Marta Lopes Nathalie Ortar Sea Rotmann

Behave 2025 is the 8th editi
behaviour al Il nsights in polici
combat climate <change. This ¢

efficiency to sufficienc
transport -hifgphldi, gt ignd atl h
a just transition to carbon neut
Behave 2025 will bring together
beyond. The Behave call for propos

o <
c
S
=
®

practicefaodsed!l woyk.

Contributions were received in various thema
- Il nstrument s, i nterventions and evaluation
practices in the fields of energy and the

approaches to behaviour and soci altipmascgti ce
economic analyses of b e hefvfieocutriav e nienstse ravnedn t e
and the scailtaebim istustandalbodngty of policy e:

and snowball effects.

- Just and inclusive transition, including c
poverty and vul nerabl e consumer s; publ i c
environment al p-loé d ciieist i @t vvéssoametgommuni

- Acceptability and ownership of public pol i
of tawbon projects and technol ogi es, nor ms
decarbonisation decisions in industries anic

- Sufficiency practices in the ecological tr
conditions, soci al dynami cs, and collectiwv
desi gn, production and distri butiboyn poufblgco
authorities to promote and support suffici e

- Foresight exercises and the rol emakisgenar

and publ i c action; positive narratives 0
i maginati ons.

These proceedings showcase a wide range of p
and advance the transition to clean energy.

of potential solutions and tbBefmel difabeyedn
the need for meaningf ul changes in behaviou
efficiency, accelerate the shift to renewabl
inclusive manner.
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We extend our sincere thanks to all aut hor s
which we believe wil/l provide strong moment u
field.

On behal f of the Scientific Committee, we w
successful conference!

Parisl12ti1Htbhecember 2025
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11 NTRODUCTI ON

Whil e the residential sector accounts for ap
worf[lld] the desired | evel of energy e[fZ]i We ency
need a <clearer under stand-eh§eomtfi viedw tsdhi Qu
decarbonized residential sect orefbfyi @inemturprga c
Neverthel ess, even with ambi thieo upsa cgeo aolfs haonnde
retrofit adoption remains sl ow. Homeowner s ¢
coibenefit considerations, with uncertainty a
adopt retrofits c¢anemceodwrcaeg e ha dso putnicoenr ttah rna uyg |
It iI's therefore cruci al fl@vehddmosneamwdh eand en
shaped under uncertainty and social influenc
campai gns, etc.) can be desi garerdi etros . moQoempeuftf
social science appbaaselkdesmpdpadihigcubafkey agen
these complex human factors in technology ad
Despite growing interest i n ABM f or retrofi
processes, fail to capture evolving beliefs,
uncertainty. According to the [@alodr Adabary ea
[ 4yncertainty can mani fest i n various for ms,
i nherent variabi[ldilty [®ddd {&pgdethe/ehss ) uncert ai
from knowl[&8dge[®dpHpWweyer|ldohly a small body
addressed these uncertainties, and many of t

|
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the existing |iterature. On t heaoddwent hfamrd, e vo

opinions over ti me, and none fully address
critical s howarclodni chgyc i saisonrseadr e dynami c. Ho m
and uncertainty |l evelteracveéeronsmantdhteaghi 8gc¢
review found that only a smal/l fraction of |
cali bratedrivdt dat aaleMany umcede!l s-on theoretical
without empirical grounding, raf s2hg concern
Additionally, to our knowl edge, no prior st
model i ng, mi crosimul ation, and the -bResleadt i v e
framewor k. . The relative agreemdgmrtOQ@d@del ,
characterizes each individual 6s attitude by
three studies have ap[plldi]led [iltD]ii,sncfraed i ntihloairc
(DCMs) , |l ong established in econometrics si

individual sé6 preferences and behhddémanstmat &
how to coupl e -bDaGMsd wsiitnhu | aagte notn s -hak igrogr.e r lna satg
spati al mi croesmabht sbad metwkrdd i n soci al s
facilitates detailed popuplaitce onniess i matngnl i
|l evel l18@dsapreviously bebdbrasedt sgrcateéd swimuh aa

st udly9 ]

Given the above gaps, the aim of this resear
model that more realistically simulates resi
influence. Il n fact, i t s Kknegy ocfonumd éruttdiomt yi sé
embedding of empirically based decision rul e
achieve this, wbea sceadn sntordueclt iannf oargmeandte dy ddic s 61
rul es, gener at e ahrowmthh emiiiccr opo prwll attii @m, t an
net wbmikven opinion dynamics to capture the r
Figure 1 encapsulates the holistic workfl ow:
mod el (DCM3ggarnt slerdeveei si on rules and gener at
a sHwalrll d net wor k, and apply the Relative Ag
uncertainty dynamics;-ddrinaédd yut ialgietnit ss ,wi @ find
uncentg scor esbaesnetde rmoadne lagteontmake probabil i st
through interactions with neighbors and the

Statistical

Mixed methododologies

Agent-based model

Analysis
~
. ir_ . u B survey
- ~ ’ .
o T N es ol A I, -
: o Tl
- - —
’ -
Q@ [ ]
® . . Relative Agreement Discrete choice model|
. ° Algorithm (DCM)
. .,r»':'f"—"AL us‘.',}_"_.
a - a °
e Social Network DL,
(Small world) ( Synthetic Population)

Figl. I nforming ABMaswedt dedi scobpaeteuthkhsicge
popul ation using mincrtombirrkue at opnni anddgna
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2. AGENBASED SI MULATI ON FRAMEWORK

Figure 2 illustrates the complete simulation
feasibility, behaviour al uncertainty, soci al
adopti on wibtalsierd anwo daede mtg enwinr onomdent beDheae ssi
initialization odpegeeofsipcatdatla.anldnpaugtesnti ncl u
Eindhoven in GeoJSON for mat, popul ation den:
characteristi-waesr ldd advexmdighoanip imdermasl di st r

First. each homeowner agent i's assigned att
housing type, energy | abel , -tyeaar (OMTPQ o rfsotrr ur
technol ogi es. I n addition to aheEcepeoETeHECOND
trdnamel vy, an initial opinion value and thr
reflecting behavior al hesitation toward t e
boundaries and popul ati onutdeedn saintdy ,| iangkeendt st oa rt
Nei ghbour hdAosdgieatissneftowommekd by connecting ag
exposure distance to simulate | ocal peer inf
At each simulation time step, agents begin b
mi ni mum cost of available retrofit options.
eligible for a randomi zed suibasli dyupg mdretn dreec h
Based on their updated WTP, agents then de
technol ogi es. Paral l el to this ecnoumobneirc offi |
randomly selected neighbmog ei Relt akcive sAhgrn aé
al gorithm, agents evaluate whether a neighb
uncertainty, and, if so, may adjust their op
influence 1 s appultild,tywgeandtse clhdbcuéacle aptio
predefined equation based on personal attrib
via a sigmoid function Agents then2.0mMake pt
adoption occurs, the cost is deducted from W
options if their budget all ows.

After each adoption decision, agents update
and remaining willingness to pay. These upda
repeats over multiple timnstepsl,veapdmuass N gs |
The model records outputs such as the -number
l evel adoption rates, changes in opinions a
adoption. These resbtbwsesoppmrt amaphgstit g, 0cCc
soci al influence drive the spread of sustain

|
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Model characteristics Demographic & Socioeconomic Attributes (Age, Income,
Model start 1: Agent's. characteristics _ | Education.Housing type, Energy label, Year of construction)
2- Allocation of the synthesized Coguitive Attributes (opinion , Uncertainty dimentions,
Population to the hoods subjective norm)
3- Density of different neighbourhoods Economic Attributes (WTP. subsidy)
4-Eindhoven Map( GeoJson format) Retrofit technology adoption states (pv. insulation. Heat_pump.
Load model glazing, undecided)
information into the |
mesa \/—
Social
>
Agent Network
l | Adopt one
» :
option
C t
Adoption status WTP Calculations onnee
randomly
neighbors Deduct the
costofthe |
chosen ~
option
Update
opinion &
Check uncertainty-
Find feas.ible options e N subsidy
(Choice set} eligibility

based RA Adopt another
Y—» option from the
selected options

N,

)
—b| Calculate choice utility for each option in the choice set |1— Final adopted
l N options

Mo Catosamalneter
Fig2.-bAgedt si mul ati on framework for residen
soci al | and behaviour al uncertai

3.CONCLUSI ON
Al t hough i mpl ementation is planned for futu
contribution by integrating discrete choice

agematsed modeling into a wunifi edw phleattefroorgne n elo
preferences, soci al i nfl uence, and multidim
dynami cs. Future applications include calib
survey dat a, generating hatsipan, abhg exmuli at
opinions and wuncertainty diffusion. Thi s wc
evaluate interventions such amsakliimaganfcaraladoecl
residenti al retrbantseptakgsin diverse u
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Extended abstract

1.1 NTRODUCTI ON

A just energy transition is key to achieving
Sustainabl e Devel opment Goal s. However, ene
across the globe [1], of t en r ehsiuglht iennge rfgryo np re
and einreeafgfyi ci ent housi ng. A |l ack of-posotrandal
audiences has made it difficult to develop e
The dH#H#&Rredhch (HTR) Energy Users Task of the U
Agency (1 EA) is a gl obal coll aboration ai mi
better engage them to achieve a ijtusttleenedyg®
TCP6s EmMPOWERiIing All Task, which focuses on
more inclusive energy transition.

Building trusted relationships and working
organi sations when designing and i mplementin
strategy to better reach priorijtoynauadioekcd
Northern Sweden to elevate | ocal Il ndi genous
Agreeno and Ajusto aspects of the energy tra
|l ndi genous peoples have faced significant «c¢h
colonialism, marginalisation, and systemic i
and electrification has resmlgtyedgelnlerahborexb
mining facilities to supply aterials for Lo
i mpacts on the traditional Iivelihoods of (I
herding.
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We present some workshop insights here, havi
to glean I ndigenous perspectives on the ener
research around how I ndigenous stmarreat icvaens
promoting the Agreen and just energy transi:t

2. WORKSHOP OVERVI EW
2. 1. Pur pose

A main purpose of the HTR Task is engaging [
wi t h community andesfpreocnitallilnye Ipnrdoivg edneor uss st
deliverable is to hold three internkshopsal e
t o atabe first was hosted jointly by the Con
Department of Energy in June 2024, and the

2025. While both workshops el evmaeelotcwsabf a
presentation wil/ be on the more recent work
reindeer herders in Kiruna.

ol l aborating with I ndigenous subject matt e
brainstorm how to address problematic appro
devel oping recommendations for policy |l maker
support the just transition.

2. 2. Met hodol ogy

e workshop was hel d as padhai diopvant ouryd efrige
precedented transformation and!Mrbdamx5m,ti on

wor kshop attendees visited | ocal communities
w to strengthen democratic processes to in
ust o green energy transition.

workshop opened with a discussibdh an th
éh 1&bf t er getting an expertds overview on
ues and S8pmi [ see also 4], attendees emb
nsition is affecting S8&8mi, aonud dwheta nt He ry
na reindeer herding community [ 7]. They
flicting narratives, and consequences for
expertise of Kri sti naor Seahtl-Ce& tMicégNiedi ¢ r ( 38 ¢
arch) .

©®O >0 ™ uncCc S

ndees al
S . Mi k aj
h

S cussed potential future co
0
Swedi s
f
a

s
n, a member of the S8mi you
e
t

4> TTOo T TC A

o
59

e rgy transi tgieonm,u sa sc hpad rl te nogfe
Har di n he Mashpee Wampanoag tribe
TUi nuUAotievdr o New Ze'dl pad)i cOpahasevli6ited t
and recently moved town hall, hearing from

di splaced to make way for mining.

Mar

SX—+X®D® O

2. 3. Data Collected / Findings

During the workshop, sever asathk eoyn of iwadcksi g s ceurs
contexsobfvedonpartly historical, and partly
communities [4,5,6, 7] . Whi lmaymibnee s,6 sHeyndtroga ¢das
green enerntglyey rtamseédt em S8 mi communitiesbd6 wa

and traditions.

|
=== Back to table of contents
21



Il n t he passtc,alneanyy diraor gpeower pl ants have fl ooc
pastures, with other I ndigenous | Tama sc brerceomti
iron ore mine, the | argest in the worl d, h a:
mi gration routes and |l ed to the d8 spl acement
The nearby proposed new Per Geijer mine, 1S5
The European Critical Raw Materials Act (CRWN
mine) to increase EU capacigyctoawx@hdthet i alps
ri sk assessment has fAnot included humén righ
[the mini hgscompaywyg}] proposed measures to ptr
reindeer7hetHdisngoifjcal |y, the lieQwddhearsabeiemng
we awkhilcahs fbleeqaged potenti al hufan rights viol
During the twoa kS&mip,r drhreesent atives from Gab
described their role in the decisions that
agenklyt. mdhwegh atre consulted about these change
not compensated f ormatkheerisr ctainmea b oarntd tdheec i &sii soc
conselmeupPr evailiisndiornéarerratnigwe not just Northe
regards to their stance in the green energy
as fAeliteso.
3.CONCLUSI ONS / RECOMMENDATI ONS
Whil e any push to decarbonise and further ¢t
these efforts often i mpact | ocal communiti es
efforts to include prioritytaddildrycd Bparghpec
e.,g.while the S8mi are consultegaverout Tohanooye
a truly Jjust transition, it i's necessary t
communities by |istening and | earning from t
calesi gn, i ntegrating | nsdciigeennto ufsi ck nionwglue drgye d
properly compensaatned tehfefno rftosr. tFhueritrh etri,ma t i s
the cumul ative impact of all the green trans:s
broader energy justice | ens.
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| mproving energy efficien y is a key Il ever
however, are i1its contributions to enabling
mitigating [eh]engyppubrty or regionalimmnergy
Austrraireely focus expl i eintcloymneormowslemed alsl, e wdr
specific living conditions and barriers to ¢
target higher i ncome geas urpesf errr ibreghafva otulress ea n

response to this challenge, the Austrian
nergy SavCogsatt @Bibmen and Ampl2i02Bce IResplpad
to reduce energy cost s -ianncdp menupl rooevrea hekneegryg y
or households. The prodrasmdprenwirdjegs cpearsaid n
t in the beneficiariesd homes, and include
i nefficient app-ef anceslngwi mbomdprogw,ané hgr gy
signed to minimize uefrfesrftn ofacgprc emagy toerc i cpoa a h ¢
fers additional i nformation on available s
bkeing.

Program structure and delivery

I mat e and Energy Fund i mpl ement s t he
ol ders, most notabl y htolue edpodlidad n e gsawngp |
onic Partner. Caritas is responsible f
ting the initial consul tations, whi |l e

gi stics throughona an antiinogn aolf rle3tda irleegri omes

m
(o R BN TN O I ())

eholds gain access to the program throug
e eligibility is checked and the fundir
ficiaries to othed nelsevdanut i smgpdqret gsein
|l ier) or provide advice in other challen

tbet ICyari hadrassiednsdmaroqyt aatdgi $dire hous
Fheo m&n ciomsul t at ijoemi.t hTehre scee ratdivfiiseodr sener

n
c
>0 T S OOC

C O
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specially trasiokfdesocaial o wes&kwidivg cer ant ienes g

energy providers, improving |living cdrmeition
special training for social workers is- suppl
modul es, e.g. -sypyseatemsi mg Heeaetpi ngnderTshteandi n

consulwiatthiionn t he benedlixo aiines udhowuusaskedbledt i n
repl acement, wort dve rtehde |ho@uanesfliyd ihaer iheosu ©ah gl d' s
refrigerdtrerzerfsri dgeezers, electric stoves,
be replaced by the program.

pliances are deliveredwianhd ni ntshteal n eetdwobryk I
rtneho also remove and dHouped®l dE tbe nol d
nanci al burden at any point during the pro

a
Program strengths and accessibility

The programbés decentralized structure and t1l
success factors. I nitial consultations take
nerable households can saugses medenveesadvbrc
port services. Energy consultations are ¢c
i ned soci al wor ker s wh o compl et e a ded]
sultation. " Cari t@ars ¢ ®orrdeisnpaotnisnigb| o tnhott hc
|l iance replacement processes but al so ac:
i ionally, Caritas handl es al | financi al
i i stratimatbodpdoEnehgyCFund.

Iy, t he pr ogriaanm aolfstoe ni nocvl eurd eoso kteedn agnrtosu p
es. When appliances belong to | andl ords
r disposal or storage and the ownership
i ng ol dolaiplpil it @chces i s pr

rogram i s promoted by Caritas and the
raemmgtuages. Caritas al so conduct s tar ge
borhoods and with partnepoorgpopaonhtt boas
tivel y. Mor eover, the program isagetr oc
rals from municipalities and public bod
Preliminary results and evaluation

entr al objective of -itnhceo nper oagnrda nv uilsn etroa bd rec
househol d enieprrgiymamoirley etfhfriocugehntpeyr sonal i
appliance replacement. This i1is intended
tributing to a decrease in overall energy
e t hantermaabnlye vhuolusehol ds already consume r
straints, which alnhfearenftdryt Hearmistasv itrhges .pot
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Unl i ke many d'tEmeerr g g ¢ lSeamdisnCgo na u | tHaotmeo n and .
Repl acemamds outthrfeoshaltd, lroengi onal ly accessilk
application process. It avoids complex incon
cribedi personal support from Caritas. Benef.i
process and are not requiriendkt amgmalhe @opmygfiam
model compared to simahgosi iSEbheakiepas, such

To dat e, nearly 13,000 households have rece
12,000 have received full energy consultatic
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Beneficiary backgrounds and |l iving condition
regions.

An evalwuation of the program is cur-irmranameg co
and vulnerable households are being adegqguat
measures offered can be optimized ftiociiampyr o
satisfaction. The evalwuation is based, amongc
consul tations, which provides insightsg into
particularly regarding en@rggndiotsit eansa,nds a&winrn
and the most frequently addressed consul tat:i
At the same time, the evaluation aims to iIde
and reduce potenti al i nefficiencies. A key
administrative effort required ifnrtoenmtp aorntaildiyp
barrier design aimed at facilitating access

evaluation are expected by the end of the ye
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Extended abstract
1.l ntroduction

The increasing share of intermittent renewable energy sources presents a major challenge
for maintaining grid balance, underscoring the need for greater demand flexibility [1], [2],
[3]. Demand Response (DR) is gaining policy interest for its potentiahifb electricity

use through economic incentives [4], [5], [6]. DR is commonly divided into implicit DR,
where consumers manually adjust usage in response to dynamic pricing, and explicit DR
(or Direct Load Control, DLC), where utilities or aggregatorsiogely manage specific

loads like heat pumps and electric vehicle charging [7], [8].

In the residential sectorthe focus of this study DR potential varies widely across and
within programs [9], [10], [11], [12], [13]. Participation is shaped not just by financial
incentives but also by social and psychological factors such as nomisglcand personal
values [14], [15], [16], [17]. Compared to implicit DR, DLC requires less consumer effort
and offers more reliable flexibility [18], [19], [20], [8], [21]. Yet, consumer participation in
DLC remains low, indicating a need for deepeiighs into user perspectives [8], [22].

Consumer perspectives on DLC have been examined across diverse disciplines and
methods, revealing a complex interplay of motivations, barriers, and enablers affecting
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willingness to participate (e.qg. [23], [24], [25], [26], [27], [28], [29], [30], [31]. Financial
benefits are the most commonly cited motivator [32], [33], [34], [35], [36], followed by
environmental concerns [37], [38], [15]. Other motivators includerastein automation
[9], [39], [36], [40], local sustainability [37], [41], [42], increased energy awareness [43],
and comfort [44].

Barriers often relate to perceived loss of control, as consumers are reluctant to surrender
autonomy over devices [45], [8], [39], [46]. Acceptance tends to increase when override
options or opfouts are available [47], [48], [45], [27], [49]. Concernsopavacy and data
security are also significant [50], [51], [52], [53], [54], [55]. Trust in service providers is a
crucial enabling factor [47], [48], [56]. Consumers are more likely to participate when
providers demonstrate transparency, technical ceemge, and clear communication about
program benefits [26], [8], [57] [58], [59].

Mistrust- whether before or after enrolmentan act as a major barrier [59]. Trust is also
influenced by consumers' understanding of electricity systems and the role of DLC in
addressing broader energy challenges [60], [61], [26]. The growing recogmtidhe

6Soci al License to Operated concept has bro
DLC and the need for trust, transparency, and alignment with societal values [62], [63],

[64].

Building on this body of work, the present study adopts a quantitative approach to further
expl ore househol ds o Vi ews and i ncrease Kn
motivations and barriers, as well as interest in and acceptance of DLC by an ihelepen
aggregator or electricity supplier.

2. Met hodol ogy

To assess households' view on DLC, a lesgale survey was conducted. The sample
included nearly 40,000 customers from four distribution system operators, mostly
households not yet using DLCreferred to as potential flexibility providersand about
10,000 customers of an independent aggregator, considered active flexibility providers.
Response rates were B339% for the former and 14.4% for the latter.

The higher response rate among active flexibility providers likely reflects greater interest
in the topic, as most had already invested in solar panels, electric vehicles, or home batteries.
Among potential flexibility providers, fewer had taken such stéjpsugh still more than

the general population (see Table 1).

Tablel: Investment in home batteries, solar panels and electric cars among active and potential flexi
providers as well as the population in general

Investment Active flexibility Potential flexibility Populationin general
providers providers

Hashome battery 96% 6% ~1%

Has solar panels 99% 22% ~10%

Has electriosehicle 52% 27% ~11%

Gender distribution also differed: female respondents were notably underrepresented
overall, and even more so among active flexibility providers (see Figure 1). This likely
reflects both a maldominated aggregator customer base and greater male intee@strgy
technology.
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Figurel: Distribution of gender across the two groups of households

Besides gender, the sample was not fully representative in terms of age, education, income,
household size, origin, and housing. Respondents tended to be older;ihigymae, more
educated, and more likely to live in singmily homes and be of Swedishigin.

To explore preferences when it comes to busines
Choice Experiments (DCEs) related to electric h
Table 2 outlines the five attributes used in ea

Table2: Overview of attributes and their levels in the three discrete choice experiments

Attribute Level 1 Level 2

Electric keating

Max number of control events Once per day Unlimited

Possibility to temporarily regaicontrol Never Always

Financial compensation [monthly average] | SEK 500 SEK 1,500

Impact on indoor temperature No impact Impact

Controlling actor Electricity supplier Independent aggregator
Electric vehicle

Max number of pausechargings Every charging Every 5th charging

Max extended charging time 30 minutes 3 hours

Financial compensation [monthly average] | SEK 500 SEK 1,500

Possibility to temporarily regain control Never Always

Controlling actor Carmanufacturer Independent aggregator
Home battery

Control events Nighttime Always

Possibility to temporarily regain control Never Always

Financial compensation [monthly average] | SEK 500 SEK 1,500

Contract termination notice period 1 month 3 months

Controlling actor Electricity supplier Independent aggregator

Each DCE asked respondents to choose between different combinations of attribute levels,
such as Ahigho vs. Al owd compensation. One
offering the service, and respondents also rated their trust in eachwalston, was later

used as a numerical variable.
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Eighteen profiles (combinations of attributes) were selected and grouped into six sets of
three, and respondents had to choose one profile from each set. Even when no option was
appealing, the forced choice format yielded valuable data on relative predsren

To assess which attributes influenced choices most, a conditional logit model was used.
This method estimates how attributes affect the likelihood of a profile being selected, such
as how compensation levels impact decisions. The profiles werebalalhcel in the sense

that they enabled a clear estimation of the attribute effects. To avoid confusion and ensure
reliable results, it was also ensured that the attributes were not too similar to each other.

3.Resul ts

The results of the survey study show that there is a fairly widespread perception among
households that flexible electricity use can lead to reduced climate impact and a more
sustainable energy system. This perception is significantly more common amivied tzah
potential flexibility providers. This also applies to their approach to the grid capacity
challenge and their belief in flexible consumption as part of the solution.

Households are fairly willing to temporarily reduce or shift their electricity use manually,
and they are comparatively even more willing to invest in technology for the purpose of
DLC. When it comes to the willingness to delegate the control of elegtrisé to an
external party, this willingness is relatively limited.

The factor that has the greatest impact on households' willingness to engage in DLC is the
potential to reduce their electricity costs, followed by trust in the actor in question and a
desire to reduce their electricity consumption. The factor that cotedithe greatest barrier

to DLC is a perceived loss of control over the loads at hand. Contrary to expectations, lack
of knowledge did not have a significant effect on the willingness to engage in DLC.

Interest in DLC tends to be highest among men with high levels of education and income.
Whether their interest in energglated innovations has influenced their decision to invest

in technology for DLC purposes, or whether the causality is the other wan@ is
unclear, but there is a clear correlation.

The results from the analyses using the conditional logit model regarding DLC of electric
heating, electric vehicles, and home batteries show that all attributes had a significant

i mpact on householdsdé choi ce of hefthedffectses, a
varied (see Table 3).
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Table3: The respective impact of attributes on the choice of profileBlfa
Probability that the attributes influence the choice of prefite DLC of electric heating

Attribute OR* CI**
Maximum number of control events [unlimited] 1.46 1.3971 1.52
Possibility to temporarily regain control [always] 3.15 2.997 3.31
Financial compensation [SEK 1500] 2.67 2.547 2.82
Impact on indoor temperature [yes] 0.64 0.611 0.67
Trust in controlling actor [aggregator] 1.06 1.047 1.07
Observations 22,764

R2 Nagelkerke*** 0.181
Probability that the attributes influence the choice of profiles for DLEadtric vehicles

Maximum number of paused chargisgssions [each session] 1.33 1.267 1.41
Maximum extended charging time [3 hours] 0.89 0.8471 0.94
Monthly financial compensation [SEK 1500] 7.16 6.601 7.77
Possibility to temporarily regain control [always] 5.37 4.9871 5.78
Trust in controlling actor [aggregator] 1.10 1.0971 1.12
Observations 15,321

R2 Nagelkerke*** 0.331
Probability that the attributes influence the choice of profiles for DLRboie battaes

Control[always] 1.24 1.187 1.30
Possibility to temporarily regain control [always] 2.52 2.401 2.64
Monthly financial compensation [SEK 1500] 5.17 4.871 5.48
Contract termination notice period [3 months] 0.76 0.731 0.80
Trust incontrolling actor [aggregator?] 1.08 1.0771 1.10
Observations 24,209

Rz Nagelkerke*** 0.222

* Odds Ratio (OR) is a statistical measure used to quantify the strength of the association between tw
usually an expsure and an outcome. It is especially common in logistic regression andardsal studies in
medicine and the social sciences.

** A confidence interval (Cl) is a range that, with a certain level of confidence, is expected to contain tl
value ofa population parameter, such as a mean, proportion, or odds ratio. A 95% confidence interval,
example, means that if the experiment were repeated many times, approximately 95% of the calculate
intervals would contain the true parameter value.

***Nage |l ker ke R], al so kneR#isameasund af poviwklle togistichregregsiene
model (or other notinear regression model) explains the variation in the dependent variable. It is an e
of Cox & Snell R?, adjusted to reach a maximualue of 1, making it easier to interpret and compare witt
classical R? from linear regression.

Households tend to have slightly more trust in independent aggregators than other actors
when choosing offers related to LDC. However, the difference is small, and the choice is
more strongly influenced by other factors than trust, such as the level aicial
compensation and the possibility to regain control over the flexibility resource in question
when needed.
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Portugal is firmly committed to achieving ¢
2050 target. This national ambition is struc
2021030 (PNEC 2030), which outloinnessatfiione iem
efficiency, security of suppl vy, i nternal e
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Ag°ncia para a Energi a, with stAaseqgi &t ipaam t
Municipalities (ANMP), National Associati on
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of Solidarity JInstitutions (CNI S) and the |
Agencies (RNAE).

The application of Design Thicektegeednsandedet
to -wemald needs. This met hodroé atgiyoni nyed viean se
toget her over di verse organizati over mmantnu
emi a, i ndustry, and civil society. Throu
ng enabled the devel opment of a base |
ance, financing, samweklpghysi oalr/iwainrt tsu alf
ferent territories. This approach fost
n

n

< o
—TT o ® S Qa

derstanding of user needs and ensurin
S I ny eanred gyusethdicakekne behavi or s.

he services offered by the Espa-0s Energi a
-Mandatory Services, such as:

-Technical advice on energy equi pment and so
-Support in evalwuating commerci al proposal s;
-Guidance on financial i ncentives,;
-lnterpretation of energy bill s;

-Basic information oncornesnuenwpatbiloen.ener gy and s
-Optional Services, depending on | ocal capaci
-Energy efficiency in small businesses and b
-Circul ar water use and sustainable mobility
-Community energy management ;

-Smart energy solutions;

-Appltima support for funding;

-Promotion of green jobs and support for vul

To faci itate
training prog
consi ste-quaaéan

citizen access, a digital pl a:
ramme (Academia ADENE) was | aun
dyhsghvice delivery.

S espoco

Fi guirRedle Espa-0o Energiabds Website

The Call for Tenders 01/2025 from the Enviro
initial operation of the "Espa-o0os Energia" (
refor-@2-f R£) within Portugal ' scoREeProywea rEd) Rersaif
Pl an (PRR), directly ai ms-sthopsupgmpmoritcitheeans
energy efficiency. I'ts primary <contribution
creation and initial icpdr a"'tkisma-owfs &Etnergasat
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rei mbursable grants to eligible promoting ¢
entities, parish councils, and other |l ocal o
consortium. By all ocating f unnodtsi cfer oemn stuhree s nty
entities can swiftly and effectively operat:i
efficiency and renewabl e energies, promote e

thereby combatingcehergyi pgvéotcwnl anecar boni z

As of March 31, 2025, a total of 115 physica
surpassing the original targets of the PRR.
and adaptability, as wel | agy litrsdepemtdreiniz e
decarbonisation pathway.

guEme2 gy Spaces brought to I|ife

| mportantly, the EE model enhances public un
behavioural shifts, and directly addresses e
a just transition. The iniwiathi perifoclmacdes n©
reported to the National Observatoryaksed En:
policymaking.

I n conclusion, the "Espa-o0s Energia" initiat
behavi our al ecnh apnagret iacnidp actiitoinz i n the energy ti
l evel action, support eds ebcyt omatli ocnoalll adtorr att @ g
significant progress in energy efficiency, r
success thus far mar ks a milestone in impl e
objectives, and offers valuable insights for
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Extended abstract

Excessive consumption is a major dri ve-r
income countries, consumption | evels far
ensur-eeweg!l for all Within p | napnteit oanr yp abtotuenrdnasr ii
especially in the gl obal nor-tthhe Weaeme od
enougho66 Howeverjenhedoosbumptesn suffi
socially sensitive oObpen. p€Eposuwmedgasens sac:
advertisements reinforce the norm of purchas
The affluent hold a pivotal -keyenwoed hlei fte sat
growing body of research shows that t he
responsible for nearly hallfotof tghhredalepht goom e ah
invest ment patterns [3, 4]. Their environmen
di sproportionately drives climate extremes
But their relevance goes beyond emissions
"the good | ife", influence policy and invest
as i nvestor s, organi zational hleeadee mi s sanmnd s
di sproportionately high, they-tAkes@apasseygst
influence ot heaasr,boanndalatdeorpntatli ¥yws mor e i
Engaging affluent I ndi vi dgalsonasmudnp thiowrs,e h @lIn
sufficiency, and | everaging their infl uence
reductions, and help catalyze a broader

One promising strategy to increase societal
but as a s-dwmrceée nadfi vgaiurmd s ,-bswmefliet y, canlddnptk a
in this by higrhviirgdin menrgt eafheadidanmnedge® nsumpt i
i ndi vidual benefits or benefits for natur e
messages emphasizing personal b e rbeefi intgs csawnc hb
effective iIin encouroagi[ng] .suffhdsd efnicyg mibreghsa vm.
positive sufficiency narrative.

Objective

Il n our study, we-berpfote theshapengfthe
sufficiency among Dutch consumer s, wi t h

i dent i fyibnegn enfhiitcsh acroe most fr equeainm |Ityo ecxopnetrriie
devel oping more effective ways to communi

in practice.

Met hod
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A representative sample (n = 1203)-behef hesDl
Addi ti einmmdormea gpharti ci pants were recruited, ¢
i ncome group. The research focudeddomntdhrcd e
Participants were asked about, among ot hers
change, and epneerfcietisveidn cecach domai n.

Per c etbweende fciot sf roiferdli ynaieehavi or wer espesciefsised
items related to travel, food and drink, an
exampl e of sustainabl e behavtilbg trredienv,andh a s
based product shamd dlugti mign g)e.cofhar exampl e, t
Al f | were to efhrooesnedlay nooprtei ocnl iima tter avel f or
the train, electric (shared) transport, or b
Participants sdleanectfed supg rtoon tahmeaedooi zed | i s
| save money (1), | become healthier (2), 1t
time for family and friends (4), Il contribut
help create a better woedulcef osrocfiuettuarle cgoesntesr a
air pollution) (7), |1 feel more connected to
help preserve animals and plants (biodivers
reduce theer,sel aorfd,waor raw materials (12),
experience no benefits (14).

Preliminary results

Most frequentbleyn enfieinttsi oancerdo scso al | t hree domali
for future generations (intergenerational ju
and saving money.

Focusing on the top 10% income gbheupfreseal
perceived. Comparedctomel gwemnupandtmiddlge oup n
reduction of the use of-bwaéetr |l hdaonndasisnasa. b Trheesy
reported "being seen as a role model "™ more o
Conversely, the top ebG%eil ycdméd e iciep sy e s e€loat
bi odiversity, especially in the travel and
groups, the top 10% income group -bhendfeists il n ki
travel and dlnottthieng | ddrding. domai n slpercd ffiitc al
| abor conditions | ess frequently than other
heal th as-b&nredliegvant co

First conclusions and upcoming research

Our findings-bearfitm that ptay a cruci al r ol
perceived and experienced by <cbnsemdlyg, bahd
However, these benefits are not hpeerafefalvueedn tu |
group whose consumpti on patterns are dispr.
degr admdariceni ve -lda fdfeirtesntt caon t he rest of the
value the reduction of ther uasles omomweateonsils

domains, and are more |ikely to see themselyv
c#henefits such as biodiversity protection a

group.

To accel erate t he t rr-amise ntieod Itiofwagtdy | f, f iic
communi cation and interventions to the speci
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come groups. Our results suggest that me s
cognition, and intergenerational responsi b
me ti me, a broader transfor maali odr iwidrls r
erconsumption, including the social nor ms
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|l i day destinations.
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agement, targets circular consumption beh
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Extended abstract

1. INTRODUCTION

Renewabl e Energy Communities (RECs) have |
European Union's strategy for accelerating
incentives remain i mportant driver s, 6 hatpheed wi |
by ps hol ogi cal and behavioral factors. Pr e
attit es toward renewabl e energy, l eaving e
di ffe nt REC operational meeéelmai nl REChim® de
Pet®ee (P2P) Energy Trading, where househo
boundari es, (2) Shared Renewable Energy I nst
model . These models wvaryofi nuseao mpilnevxoiltvye mamd
significantly i1influence participation. OQur
characteristics underlying these thteaeREC ¢
mappi ng. |l nst ead, ttihaely-oftdaapdtaumaed ddéaei sd sosnendi
di fferentiate these operational model s.

y C
ud
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r

Thi s study i nvestigates t he | atent di men:
exploratory factor analysi s, providing a fra
di verse user expectations.
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2. METHODOLOGY

Data were collected through a Compthassisted Web Interview (CAWI) conducted in
November 2024 using quota sampling from the Ariadna online panel. The survey targeted
homeowners who either owned photovoltaic (PV) systems or intended to install onehéthin
next year, ensuring respondent relevance to REC patrticipation.

After quality screening, which excluded 113 participants exhibiting stréilghty behavior
on psychometric scales, the final sample comprised N = 924 respondents. The sample was
characterized by a high educational profile (55.8% held a bachelor's dagtagher).
Regarding residence, 40.9% lived in rural areas, while only 8.6% resided in the largest cities
(450k+). Most respondents (75.5%) lived in detached houses. With respect to PV ownership,
59.4% already had PV systems, and 40.6% were planningt&dl ione.

Attitudes were measured through eight bipolar items on a geiahsemantic differential
scale (1 = strong preference for the left option, 7 = strong preference for the right option),
selected from an initial pool of nine variables. Each item represarttedieoff between two
contrasting REC operational variants. The dimensions were designed to capture key behavioral
and structural aspects of RECs that characterize the three main REC models under
investigation:

1 DecisionMaking Approach- Manual control by community members vs. Automated

decisions managed by an app or algorithm;

1 Data Sharing and Digital Management Complete privacy and manual savings
management vs. Appased savings optimization in exchange for data sharing;

1 Participation Structure and Time CommitmenrActive, individual participation with
higher time investment and larger profits vs. Group participation requiring less time and
accepting smaller financial gains;

T Financial Risk and ResponsibilityFull individual investment and responsibility for
infrastructure vs. Shared financial risk within a group; no ownership of installations
(lower cost, no liability);

1 Profit Orientation- Maximizing individual financial returns vs. Reinvesting profits into
local social or community projects;

1 Initial Investment Level Higher upfront investment in photovoltaics for greater
financial returns vs. Lower initial investment with reduced REC profits;

1 Organizational Structure Individual decisioamaking with personal responsibility for
infrastructure vs. Group participation with shared decisi@king and distributed risks;

T Infrastructure Ownership- REGowned production installations ensuring energy
independence (with associated costs) vs. External ownership avoiding financial
responsibility but limiting autonomy.

Each of these tradeffs reflects critical organizational choices faced when designing REC
models. Respondents were asked to position themselves on each continuum according to their
personal preference.

An Exploratory Factor Analysis (EFA) was conducted in R using the psych package. The
number of factors to extract was determined via Parallel Analysis, which supported-a three
factor solution. Factors were extracted using the Minimum Residual methodnnathligue
oblimin rotation, reflecting the theoretical expectation of correlated dimensions. Model fit was
assessed using the Tucheswis Index (TLI) and Root Mean Square Error of Approximation
(RMSEA).

3. RESULTS

The threefactor model demonstrated excellent fit (TLI = 0.97, RMSEA = 0.045),
confirming the adequacy of the solutidrhe factors accounted for 42%, 35%, and 23% of the
variance, respectively:
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1 Factor 1: Delegating Control (42%) Captures preferences for automation, such as
algorithms or apps managing energy decisions, optimizing consumption, and handling
financial operations versus direct personal control.

1 Factor 2. Convenience & Shared Risk (35f0Reflects a preference for collective
participation models that reduce personal risk and time involvement, even when
associated with smaller financial returns.

T Factor 3: Community Investment (23%)Represents a tendency toward low initial
investments, social reinvestment of profits, and avoidance of individual financial
responsibility, as opposed to prefitaximizing individualism.

The factors were moderately and positively correlated (r =0.8@8), suggesting that while

conceptually distinct, these dimensions often coexist in individual preference structures.

To validate the factorial structure and examine its relationship with REC acceptance, we
conducted correlation analyses between the three attitude dimensions and both overall REC
acceptance (based on Theory of Planned Behavior measures) and cost pdreéptsmhe
three factors showed distinct correlation patterns: Factor 1 (Delegating Control) demonstrated
a moderate positive correlation with overall REC acceptance (r = 0.23, p <.001) and minimal
correlation with cost concerns (r = 0.07, p < .05)xtéa2 (Convenience & Shared Risk)
exhibited the strongest positive relationship with overall acceptance (r = 0.34, p < .001) while
showing a slight negative correlation with cost perception ¢0.20, p < .01). Factor 3
(Community Investment) displayele weakest correlation with overall acceptance (r = 0.10,

p < .01) but the strongest positive correlation with cost concerns (r = 0.20, p <.001).

4. DISCUSSION AND CONCLUSION

This study moves beyond iRBEGvs.antRipCo sat tci tdu
and advances acceptance understanding by revealing three distinct psychological dimensions
underlying citizen preferences. The differential correlation patterns validate o
multidimensional approach: Convenience & Shared Risk showed the strongest positive
relationship with overall acceptance and negative correlation with cost concerns, suggesting
cooperative models reducing individual burden may most effectively promdieigztion.
Conversely, Community Investment's weak acceptance correlation but strong cost concern
association reveals a bardethose attracted to loimvestment, sociallpriented models are
most cosisensitive.

These insights have direct policy implications. REC developers should offer multiple
participation models aligned with different attitudinal profiles: automagioabled options for
those comfortable delegating control, cooperative structures folaveske convenience
seekers, and lowarrier communitypenefit models for investmeifimited participants.
Recognizing these diverse psychological orientations enables more inclusive REC
configurations that overcome participation barriers and accelerate teecB&lgy transition
objectives.
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Extended abstract

Introduction and background

The domestic energy sector plays a pivotal role in global energy consumption and associated
carbon emissions. In the UK, households account for approximatehthodeof total

energy use and orguarter of carbon emissions. Globally, the residential serso
responsible for 22% of energy use and 17% o
more urgent, reducing domestic energy use offers a major opportunity for mitigation. To

act effectively, we need to define what can be reduced.

We propose to use the term O6energy wasteod r
to explicitly frame the issue as the problem requiring action: to reduce whatever is defined

as waste. Al t hough the term O6enieangypoliowast eb
discourse on domestic energy use, it is rarely defined or critically examined. Where it does
appear, the focus tends to be narrow: either addressing inefficiencies in energy conversion
processes or misalignment between designed and actuatiopal energy use in buildings.

In this paper, we bridge this conceptual gap, by developing a more holistic understanding

of energy waste.

Methodology
We developed a new framework following an iterative analytical approach, a simplified

presentation of which comprised of three steps. We first pursued developing a conceptual
understanding of the phenomenon based on our expert understanding of the audhject
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preliminarily outlined three lenses:

A Energychain We started with the traditional 6en
transmission and distribution | osses from
forms of renewable energy from direct and indirect solar energy, nuclear and
geothermal)t o 6secondary energy®o suitabl e for
petrol eum), to o6final energyo delivered tc
use devices for end use.

A Service systemWe then shifted focus from the energy chain to energy services,
recognising that people use enemgpendant services, not energy itself. In line with
existing literature, we understand energy services as functions performed using energy,
directly or indrectly, that enable, facilitate or add value to human experiences, which
are means to meet human demands. This lens allowed us to consider how various inputs,
both energy and neanergy, can be organised to deliver a system of servicesieéigc
For example, access to work or shops may involve not only different transport modes,
but also different urban forms.

A Sociology of consumptiarFinally, we turned our attention to the questions of how and
why the energy is used. Given its prominence in energy research, we thought that
theories of social practice can be useful to explore these questions. Practice theory
suggests that energy dengaand use is not an individualised behaviour, but is socio
technically structured, as it is part of, and an outcome of, social practices.

Out second methodological step was to position our emerging conceptual understanding
within the broader literature. We conducted a search on 6 June 2025 using the Web of
Science database with the search string:
domesic OR dwelling* OR residential). The search yielded 311 papers. After excluding
non-English publications, conference proceedings, and records that did not address energy
waste in dwellings (based on titles, abstracts and full texts), 119 papers renwined f
depth analysis. Strikingly, only one of these papers offered an explicit definition of energy
waste. I n more than half of the papers, t h
discourse, with the remaining papers almost equally split betweenirtheafhd second

lenses. This likely reflects variation in terminology, with different aspects of the
phenomenon often discussed under different termsdikergy efficiency, conservation,
managemenbr savings This represents a limitation, and future sé@&s should include

these terms to capture a broader range of perspectives.

1
o~

The review revealed four key dichotomies that underpin understandings of energy waste:
A Supplyside vs demandide perspectives
A Top-down vs bottorrup approaches
A Linear vs systems thinking
A Technical vs social dimensions

Timehas also emerged as an important dimension against which energy waste should be
considered. Finally, we used these insights to revise our initial framework and stabilise
emerging concepts.

Results
The revised framework Energy Waste Triadl comprises three interrelated components
(Figure 1 and Tabl&): (1)energy conversion chain, (8grvice system, (Fufficiency,
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which should be considered along fiadl lifecycle of the building(Table2).

ENERGY CONVERSION CHAIN SERVICE SYSTEM SUFFICIENCY

Energy
used for
energy
services

Figure 1. Energy Waste Triad.

Table 1. Energy Waste Triad: core characteristics.

Energy Waste Triad

Characteristics Energy conversion chain Service system Sufficiency
Focus Technical system managiiSociotechnical systems Problematisation of energ
resources System scales: need; sociology of

- Micro: materials and consumption
technologies

- Mesa building
- Macro: neighbourhood
or city
Energy waste caus{Technical inefficiencies Inefficient system design Excessivesystem design
and utilisation and use

Table 2. Energy Waste Triad: opportunities to reduce energy waste across building lifecycle stages

Building lifecycle Energy Waste Triad
stages Energy conversion chain Service system Sufficiency
Materials extractiorfReduce embodied energy Use local sources materia Shift focus from meeting
and manufacturin¢ materials and demand to living within
technologies means
Design Specify highefficiency Design for service Assess how new
enduse technologies efficiency with minimal technologies create
resource input additional demand

Consider waste heat
recovery in system desig

Construction Use local, lowembodied Use offsite and modular Challenge material
energy materials and construction to cut energ wasteful, fast constructio
systems use practices

Operation and use |[Ensure operation of enercReduce energy intensity p Enable reflective
systems to their service delivered engagement via energy
specifications monitoring and feedback

Maintenance and |Use durable materials to Utilise modular Challenge frequency of

renovation reduce renovation construction to reduce th renovation cycle
frequency need for full replacement Challenge using renovatio

to expand property size

Demolition Reuse and recycle materi.Develop neighbourhood Evaluate and improve

systems to support reuse sharing economy practic

Transport Consider energy use for transport throughout building lifecycle
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Concluding thoughts and future steps

Energy waste remains a difficult phenomenon to address, partly because energy itself is
invisible. Unlike material waste, it lacks physical presence and is harder to quantify in
meaningful social terms. The Energy Waste Triad offers a conceptual todiidolate,
structure, and communicate the many dimensions of energy waste.

This paper is part of the Energy Demand Observatory and Laboratory (EDOL) project.
EDOL offers a valuable chance to test the Energy Waste Triad in practice. It gathers data
from over 2,000 households. The data includes detailed gas and electricity cansyumpt
internal temperature, humidity and survey answers on energy use, comfort and appliance
owner ship. Though the dataset does not capt
behaviours, it allows initial testing of the three energy waste lenses.widrk will guide

future improvements to the framework. It will also reveal gaps in existing data collection
efforts for the EDOL project.
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1.1l NTRODUCTI ON
The hospitality sector, i ncreasingly aware
i mpr orveisnogur ce efficiency so as to reduce it ¢
tourism is a vital economic pillar, t he hos
environment . Alftfhcuemtr eoscawcrtdeces arae i komown,
and effectiveness remai n uncertain. To add
sustainability practieasdsabad ,bheahtssevingp us pé c it fri
tailored questionnaires to explore the persp
sustainability.

1.OVERVI EW OF THE MALTESE HWOANED BNDUSTRY

A |l ook at the most recent statistics-o0of the
andstbar hot el sector, as presented in Figur
industry.

2. METHODOLOGY

Over recent years, research on energy use |
studies such as Magro and Borgds [ 2] anal ys
Yousi fos [3] case study on a sust aiofeaelklte [MJt
focusing on tourism decarbonisati on. Howeve
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research addressing behavioural patterns in
this, the current study prioritised the coll
result, a detailed  de<ilgnesd  uggs utwiaemgn anwloe me 13
i . A technical guestionnaire aimed at hotels
cl oseded questions, i ncoYegNdatqiuregt a o ms x a
Likert scal-etmguwetstrnedsi sud di stinct secti

Wat er Practices, ( b) Perception and Beha\

Schemes; and

i i A gduesctused questionnaire comprising 9 Li
at gathering insights into hotel guestso
hotels they were staying in. The questi (
susdiilni ty efforts and t he infl uence S (

certifications had on their booking deci s

The management questionnaire was conducted t

fol-Uupwmeetings, while the guest guestionnair
during -bbe pheckss.
Inbound Tourists
Up from 2.8 to 3 Million
659 -
Tourist
/O Accommodation
Capacity
2019 2023 4-5 Star hotels
make up 65% of the
hotel based
.‘; > < < < available beds

L 4 4 T
o ! f (o

- ’ .\(‘
Guest Nights In 2023 this resulted
Up from 19.3 to 20.2 Mllllon : 4 5 St a r in 5 million guest-
nights

hotels
2019 2023 25,132 beds

Figurelnfographac: hdtahdsécto2028r per manc € Aa\t din
Generated)

3.RESULTS AND FI NDI NGS
What foll ows are the main findings of the st
1. Mlanagement Technical Survey Resul ts

1. 10terview of Results and ECO Certificat

Fift-aemdstdar hotels accepted to participate i/
Ecoertification for hot@lagtiys agepcygceesi Whet

meets specific sustainabilinty tcoi éervi aon e mi
social responsibility. Il n Malta, there are c
endorsed by the | ocal |l icensing authority,
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Ecol abel, Green Key, and Gl obal Sustainabl e
4-andstbhar ECO certified hotels. Despite | acki
ECO credenti al still demonstrateaffdacsenopng
including measuring energy consumption by u
energy and, or water efficieneywymeaosftrenergy
efficiency lightingticwaAmongdebksehwdeghd hadua
certification, four showed an environment al

from being certified.
1. 1B@havioural Trends

Apart from gauging what resulted as being a
sustainability, which was c¢clear from the re:
i nto management perspective on t he hiomwmorithanc
Figure 2.

® Extremely Important = Very Important Moderately Important Slightly Important = Unimportant

Landscaping with native plants

e
-

Grey water/rain water for irrigation

-
-
S

Low-flow water systems

Towel and linen reuse system in guestrooms

=3 |
-
=2

=4

Maximising natural light

"
=4

Limiting the levels of cooling & heating in the guest rooms

(=
-

Setting temperature appropriately in back of the house

—
(=4

Highly energy efficient lighting

-
*~
=4

Automatic sensor lighting

FiguManagement sd0 perspective on the importance
practices

Hot el management commonly pmaaimisseddésasuan
andsbdong -eefnfeircgiyein.t Uaeasgshtemmphasi s was placed ot
plants and | imiting room temperature control
about guest comfort. Mo s t hotels (80 %) had
sustainabiénty $wmphoamsemupgradi ng heating sy:
chiller and boiler settings, adopting LED | i
management systems. Only 50% of hotels had
fundi ngconpilteixngappl i cation processes and co

organi sations as barriers.

1. Questsd Survey Resul ts
1.20¢terview of Results on Sustainabl e Pra

From the 15 participating hotels, only two d
responses The majority of respondents were b
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for | eisure purposes and many choosing to st
of surveyed guests, 88.6%, identified themse
Surveyed on their views on the Inmso,stt hemwpeacwd g
clear consenrseulsattehohtiriiitgihatiinvges were the most
3. I n particul ar, respondents rated practice
energyefficient l i mhtiogl ightdingmssahsing as
enhancing sustainability within hotel enviro
technical aspects which are easily understan
®m Very Effective ™ Somewhat Effective Neutral Somewhat ineffective ™ Not effective at all

Landscaping with native plants - I 020
e o By o e o 20

1rigation

g e S g s (.. 10 4 0

low flow fittings)

Guests have option to reuse linens
P L B |

and towels
Use of natural light during daytime | 320
Controlling water temperature and [ 9 30
pressure
Consistent room temperature [ NNGGGGEGE—_—— 5 4 0
Use of energy-efficiency lighting [ GGG 2> ©

Using automatic sensor lighting [ GGG 2

FiguGeeld3tsb6 perspective on the most i mpactful S
1.2GR2estsd Behavioural Trends

Within the same guestsd survey, guests were

their hotelds sustainability efforts and the

t he maaway afkreom t he results obtained:

A Overall, guests were highly satisfied wit
most guests agreed that their hotel's sus
comfort; and

A While many guests were satisfied with the
credentials, fewer felt the hotel effecti

A A positive cpvaltuatofon). W48 hbased on a Sp
was observed between the hotel's green 1
preference for sustainabl e hot el s, hi ghl
mar keting on guest behaviour and choices.

1. BGomparing Management and GuestsO Perspect

Comparing the results for the first two posi

(i .e. extremely i mportant, very important) a
perspective on sustainabildadme pirmtcdari ecesetsi nug erde
some alignment and some disagreement. As sh
efficiency as i mportant, however respondent

vari ousawiarngermeasurest hPessimlcé udeamossnfdenr s

=== Back to table of contents
52



i mpact oef fesbencyey | ocally and guests ©prior

' inens and towels daily).
_ 100
&

2 95
j="

Q

Z 9
&
=8
&
3&
2% w0
=
o W
O3
&5 75
4
é»_l
e 70
Z

& 65
(=]

&
60
[}

2

;3 I
R 55

Using automatic Use of energy-  Use of natural light Guests have option Using water saving  Use of grey or Landscaping with
sensor lighting  efficiency lighting  during daytime  to reuse linens and measures (e.g. low rainwater for native plants
towels flow fittings) irrigation

B Management ™ Guests

FiguCempari son management and guestsd perspe
4 CONCLUSI ONS

The hospitality industry in the Maltese | sl a
t hough balancing environment al conservation
This study, basedaoadstdaurr vieg/tse b & lotma 0 ¢petail mgin a g «

and guest s, reveal s t hcaetr thdtiredEQ®@t ed st iafriee da
energy efficiency and sustainability initia
acknowl edges the i mporthwcenbérsesabtpraabictes
sustainable behaviour. Guest feedback highl
awareness and hotel choice, with Iighting in

media praise.
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Ext ended abstract
1.1 NTRODUCTI ON

Il n their | ast Directive on energy &efficienc
recommend promoting energy performance contr
publ i c bEndrdgywgper fior mance contracting me an
bet ween the beneficiary and the provider of
verified and monitored during the whole ter:]
service aisurttehatremeoai d for in rel ateinemr gyo a
efficiency improvement or another agreed ence
savbnpg].

For public authorities who intend to renovat
buil ding stock, EPC projects bring at | eas-
renovation projects / energy serwaraatcestcas
savings achieved t hrough t he optimisati on
i nvest ment i n energy systems and/ or i nsul at
i nvest ment is recovered by energy savings.
EPC can also be considesereediasg sayseem$o(MSBJ .
can be assochbatedted Bproemerd, s@urareiceenstoe dor
services [2]. The business model epnnopaes daslkey
on guaranteed energy savings, financing and
achieved [ 3].

Il n France, even I f the ESCO mar ket is very ¢
performance based [ 4]

Ademe, the French ecological transition agen
National Observatory for EPC (ONCPE). The ai
for EPC, to offer feedback and toenprgmot e
performance and the dissemination of this co
identified in the data base concern heavy re
systems and building envelodpihvlestfemtt heas a s
and financed by public authorities. The payb
service provider is frequently a consortium
an operator and a design office.

|
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w he aim of ONCPE was
case studies. The aim of the paper wi-Il| be t
depth case studie are detailed on ONC

2. EPC: RESULTS OPEBEWERABHE STUDI ES
2. Met hodol ogy

For the | ast t

Data <collection IS based on i nterviews wit
administering the contract for the public au
focused on the organisation of tkenmarkeumpr
and the client, the i mplementation and opera
to identify the | essons | earned from the pr
2024. All projects wer e taot gleeta sstu flfa ucni cehnetd ffeoe
operational stage (each energy service provi

operation).
2.8Main characteristics of EPC

Table 1: The seven EPC in a snapshot
Public Buildings Year and Length Energy efficiency Works Energy
authorities length of of the actions (in saving
procurement EPC Euros)
Social 383 2017-7 10 years Works on building 11 37%
housing dwellings months envelops & millions
Company equipment, energy
awareness
Departmental 53 2014-2 28 Monitoring, 361 000 19%
Council buildings months months optimisation of
existing equipment,
energy awareness
Departmental 5 2017-10 10 years Works on building 28 Around
Council secondary months envelops & millions 40%
schools equipment, energy
awareness
Health 1 hospital 2020- 12 10 years | Works on equipment,| 340 000 16%
authority and 1 months energy awareness
retirement
home
Regional 15 high 2008- 12 20 years Works on building 41,8 Between
Council schools months (private envelops & millions | 29 and
financing) | equipment, energy 39%
awareness
Social 952 2015- 19 10 years | Works on building 12,8 | 58% (and
housing dwellings months envelops & millions | 75% of
company equipment, energy renewable
awareness energy)
Retirement 64 2016- 6 8 years | Works on equipment, - 32%
establishment] retirement months energy awareness
(Private) homes

3.LESSONS LEARNED

Each project cannot be comparable since they
l nvest ment costs and energy saving solutions:s

ot her. However, some gener al t rsetnuddsi ecsain e mer
The | ength of the procurement period is | ong
complexity of the projects, data coll ection
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verification pl ans, t he -@stalblaiseH meret, dfheam
approach (a competitive dialogue was wused in
this period.

Energy savings obtained are always above the
Results are better when the operator i s ass:
beginning of its contract.

Four of the seven projects required | arge ir
walls and the roof). Il n such sitwuation, ther
energy savings. However, publ iac eawtintawmoii tdiadd e
keep the value of their assets.

Al | operators consider t hat users play an
Consequentl vy, a specific budget dedicated to
i s provided.

Consultants assisting public authorities pla
public authorities never experienced EPC. C
di alogue, to challenge t he ctaon dihdeastee sc,o0 nttor aicdt
handle the M&V pl ans.

When projects concern several buil dings, sp
negligence of the operator and a focus on th
The main risks concern the | oss of informat:.i
operational stage. When the-upullfi @ her @wjoend tr atc
invol ved during the operationsiohi ®fl| ¢dthet ¢ oa
of the consultants involved during the procu
to reduce this risk which is also quite fret
Similarly, private opiertadromral ftrwerqgruewdarl ya marcg
charge of maintenance and operation. Even if
control station, there is a need to know abo

t
occupant sO6 behvaavtieo uorp. e rTahtuosr,s pmay al so f ace a
and expertise.

4 CONCLUSI ON

The paper investi gPtCed htrivpaigme rt fher manmad e safs o
resultsEP@Bowstéeatcessful in achieving energy
a new form of business model whereishbasertun
on demonstrated performance and the | evel
consumption since in these contracts, the op:
of a volume of energy.
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Council of 13 September 2023 on energy efficiency and amending Regulation (EU)
2023/955 (recast) (Text with EEA relevance).
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future. Reflections from a decade of reseadcrnal of Cleaner Productiori5521556.
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Extended abstract
1. General context

Stated as a public problef], [2] in the French public space, sufficiency encounters other
competing notions such as fiprogresso or A i
Ai nnovationodo or Aef ficiencyo. And [B],itf er ent
leaves some space for interpretation.

On the one hand, understoodliagng within ecological limits while ensuring a decent life
for all [1], sufficiency has gainedgeneral atraction as a necessary compleménbr
competitori to efficiency and technological innovatifl, [7]. One result is the recognition
that he ecological and energy transitions reqdite meet climate targets and ensure
planetary sustainability are not merely technical challenigesalsofundamentally social
and political[2].

On the other handsufficiency somehowimplies a different approach to the business
usual economic development, especially suggedimigs to consumptiorj8] and probable
major changes in modes of consumptjéh

2. Scope and objective

Discussing limits, notablyhe existence of maximuwhthat do not threaten otle§ood life
can be problematic in liberal societi@®], [11]. Limits can be politically sensitivEl2] and
contested13], especially wherthey are not publicly supported througbllective policies
and validated by the perception that everyone contribedeslly [14], [15], [16] Limits
and the idea of justice or at least of equally shared burdethus share a common line of
thought.

Publicresistance to sufficiency policies often stems not from ignorance or denial, but from
perceived unfairness in how these policies are designed and implemédiedow
householdsperceive the fairness of sufficienoyiented policiesand how benefits are
distributed[17], [18] shapetheir willingness to share the burden of transisiaand their
degree of public support i.the legitimacy of national policies designed to siedividual
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and structural chandé&9].

Besides, as modes of consumption are socially, politically and economically sif2@kéd

even when paying attention to environmental issi2dg3, [22] i sufficiency cannot be
tackled as anesizefits-all policies If considered seriously, sufficiency must take into
account sociespatial variables and already existing and situated modes of consumption
[23].

The main hypothesis of this paper i's that
means for transitions first depends on the materiality of their modes of consumption;
second, on their political perception of the societlye Bocial acceptabilitgnd framingof

upper or lower limits depend closely on the househtusans of living and consumirag

well as how they think politically.

This hypothesis makes it possible to articulate sociologasaivell as political science
approaches; and to go beyond the simplistic opposition between imposed and chosen
sufficiency. It also enables the understanding of some nowesédiblished cases e.g. low
incomehouseholds often practig sufficiency out of necessity, yet fémd stigmatized by
policies that frame sufficiency as a moral choice rather than a structural conSdraigh

income households defending decarbonised way of life as al imdigidual choice, yet
having practises that are harmful to the environment.

3. Research Objectives

One research question drigethis research how modes of consumption and political
perceptions interact with each other to influence the perception of sufficiency?

Following previous worl23], we addressour dimensions of the qualitgnd quantityof

material life (quantity and intensity of use of home equipmanbbility; food; and other
consumption and waste management). Those dimenamwunt for about threguarters
of a househol d§2d] amdemaludeohabitd sobjettedrtad strdaegizenship
injunctions[25].

Four modes of consumption are thus identified in mainland France in 2024. They are then
confronted to other variables such as setgonographic, political, attitudinal, and support

for sufficiency policies. The methodology and the data available allow stfame
guantification of the relationship between modes of consumppergeived justice and
willingness to share the burden of transitioBeme national policy tools (e.gonsumption

caps, sufficiency incentivés) are estimatedin terms of fairnesslegitimacy but also
possibility and capacity by households. In the end, the paper ainesebgding a typology

of justicesensitive sufficiency adopters.

4. Methodological framework

To answer this question, a survey was conducted in 2024 gathering iddi2i@uals in
mainland Francelt was a@ministered onlie, using the quota methodlrhe sample is
representative of the population of France aged 18 years old and over, allowing for
statistical inferenceThe design of the questionnaire drew on previous questionnaires
established either in academic and public research for conducting similar enquiries into
consumption, lifestyles and environmental issues

Statistical analysis by geometric data analysis (GDA) and ascending hierarchical clustering
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(AHC) [26], [27] carried out on the datdlowed the construction of tHeur differentmodes

of consumption in Franc&ach ischaracterized by different types of enemgynsuming
practices and degrees of sufficiency or profligatlge results concerning those modes of
consumption are already publish@B]. This paper aims at going one step further by
understanding the articulation between those modes of consumption and the perception of
what is enough and what is just, thus measuring the feasibility of some public policies
discussed at different degreeslie French public space. Modelling is mainly used here.

5. Main results

Households belonging to different modes of consumptiake different judgments about
sufficiency and the limits to be set. Likewise, their relationship to politics and public
policies is not identical and ranges from effectiveness to justice, individual to collective
actionsobl i gati on to incentiveé The question of
is therefore not shared by everyorin the end, our main hypothesis is verified: modes of
consumptionare structural variables of the perception soffficiency. But within, this
perceptions alsomodulatedoy more political variables.

The analysis suggests thataterial abundance does not correlate with a sense of
fienougm e s lad@ed, highincome households with the most important practices in terms
of quantity and quantity are less likely to accept limits whatever their design. On the other
hand, households with fewer possessions are more likely to support the idea of limits.
Generally, there seems to be a deep reluctance to accept strict binding consumption caps.

This paperis useful in the perspective of a democratic discussion on the limits to
consumption28] by showing the diverse starting points of the different groups that form
French societyFor some, setting boundariegsmore difficult to acceptMore generally,

this paper also enablés empirically declingland de-generalizg the notion of planetary
boundaries framewor}6] contrary totheoretical[29] or normative[30] approaches.

6. Conclusions and recommendations

If taken seriously, sufficiency musixplicitly address energy justicAnd for sufficiency
policies to be effective, materials as well as political variables must be tackled. The research
also suggests thatfficiency can reinforce social inequalities if not carefully fraptezhce

the importance to addresgustices.In this contextjnstitutions and perceived reciprocity

are key to sufficiency acceptancand sufficiency is more acceptable when framed as
equitable Making decisionmaking spaces angblicy design or processasore inclusive,

and accounng for differentiated responsibilitiesiust be emphasized.
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Extended abstract
| ntroducti on

The towhl®gédnthac in Quebec, Canada, is known

di saster about a decade ago, caused by a rur
that derailed in the downt qvemnlpd @erae, rrecsowmlisttirs
was carried out with a focus on adopti-ng ren

based energy, which was-M®gathhecrbetamé hdbome

Qu ®b%fcidorss t andal exrtlryi calmi crogrid allowing fo
consumption of solar energy. Moreover, the m
involved in transforming their towmsiintimna
This small, rur al , remote municipality strug
thanks to remarkable citizen mobilization ce
the citizen consultationen,jntheatedawndesiad ]l
commi ttee, l nnovClITE (Il nnovation Committee f
reflection group, a center for i deation anit
ambassadors, +Thastopammhéeéwegoecernance model f
mul tiple stakeholders. I n this regard,. it se
For four years, benefiting from significant
and Electrification Pathways ProQu®&meCSREPS$ h
main partner, the town and thercmommingeiendlan
energy transition. More than thirty initiatdi
of community housing equipped with technolog
with i ndigenous comnfunan iemser gyhet roamngsaintiizan i v
busi nesses, and regional municipalities, t h
Not abl-M®g aLnatci ¢ was among the first municipal
whi ch enj oyl sdaaomemt asmoccd . These projects gene

lLaM®ganticymarksnhdOversary of raThedGkabeteantdhmMai kil |
Hy dQo®bec i-swhbede sodomaperation responsible for electrioc
di stribution in Quebec.
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which are reinvested in the energy transitio

projects. As part of a partici pQuUu®lreyc &se sreeasrec:
center were able to attendrthei pamenitheedsi o
and coneuatucdamied i nterviews with its member
characterize an ongoing energy transition an
we wi | | bri eMdgpa desanidbe tkadhi story, as wel |l
reconstruction of its downtown with a focus
citizens were placed at the heardsoonie tnmoirse t
i nnowahtainv&atnhderasnal yze their i mpacts. Through
as a municipal public policy, we wi | | hi ghl
perceived by municipal offielaltedcsamédl memg s

Citizen Participation

Buil di ng-sdmanidtisngl exgperience in this area, th
commi tt edkeags crheaq uiértheyd edye clteevd of fi-captaéd, cicoimpe
and supported by municipal emplobbdbyeesi zARoc prad
Y citizen iIinW®pgeement i snphaticularly actiyv
members are engaged at multiple levels, from
The committee has a discretionadyobtdgederan
after approval by the municipal counci |, S U ¢
continuously informed and consulted regardin

N u

Ov
di
et
we
e X
el

ous, l nnovative and I nclusive I nitiatiyv

3
®

thirty initiatives have been | aunched i
rent cat egoriinecsomey ohud uns, e hsoel ndiso,r sentlroew r e
These include among qt lbemgantilze ndgr afnt ieme
k to engage citizens, setting up a citizel
anding communication tools (e.g., vi deos
ctrifying tqruamsmpeonrtt,atdmd -datnfdeteophnh g oen e
erating infrastructure (such as the fire
el opment projects centered on the energy
smpweei al attention, such as wusing revenue
t support the energy transition (e.g., el
di stributed funds i s c ofnasrinsdtse nctolnyt rhiibguhtlii
to strengthen its soci al acceptance. Tt
tional tax pressure also contributes to

- =
0}

O T+ 0O 0O«

o R i BN O BN O RN
OO0 O N < S>SOT ®O S0

Go

<

ernance Chall enges

Such a transition cannot occur without an ap,
experimented with sever al governance model s
bodi es of oOtnhueni tchi @ommd i tcioounnci | eiev,i | ange rHyadrt
Qu®bBbave remained stable; it i's rather t heli
factors partly explain these fluctuations:
transitions, and the avamblaalbainlcietsy aonfd rteesnosuirocr
energy and ecol ogical transiQu®becoddThesey we
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i nvol vement and the influx of resources for
motivated by values associated with ecologic

Resource Challenges

The issue of resources is unavoidable when a
proposed ey 2kiwietpdf et he hel p of this heurist.i
monetary resources provided by the SREPs prc
resources (with the handicap of recruitment

and norzgaat i on, how citizens cont rd pairtteidc wlsa rsluy
bringing their deaxnpde rhioemn d¢d ehxe arech dd kinlelss i mpos ed
t hei rt esshhrorotbj ecti ves posed challenfgeksds wav eée
l ong term. Il n f @ath,i crhe a0 er ¢ ¢ pd rcall IBehmgEd uf or e
the munici M®Blgialny i of bacome chall enges of roe
transformation, and now resource sustainabil

Figure 1: public policy resources fr
Concl usions
The towM®gantac firmly positions itself as a
Qu®bec and el sewhere. Regarding the strong
mo d e | for public involvement vanhi & or e aloimmu n
undergoing reconstructi of,, cpaasretsi ctulh atr | snay ob
frequent due to the effects of <climate chan:

Jasper.
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1.0verview

The European ern2033 mailed afpi2veral moment ,
extended across mar ket s, i ndustries, and h
geopolitical di sruptions, i ncl udi ntgs tfhreons i g1
Russia following its invasion of Ukraine, th
thus highlighted the pressing need for sec
mul tifaceted <crisis, charactéeniti@chaby puegs
European governments i mplemented a range of
both economies and consumer s. France, i n  p;
program PtPhraougl Sodri Eetwhd chn ari grieadt itqpué b cent
energy demand. The program had two main stre
energy consumption and, more specifPocatly fo
|l a plan ete, ¢hagaekdgatke @mampét, .evidirey aganst
of the campaign was to encourage energy savi
being to | ower the tempéX atMporre oovferh e gtoiln g iacpa
to incentive energy saving thought their per
Tuesday 27 September 2022, the Minister for |
radi o that he plkasnniend htios weianri stturryt:l eaneqcue st i
energiyriregBeiyoonnsd the program itself, t he Fren
narrative around the energy <c¢risis and the
interview of the Prime Minister &n the 5 dec
During t2n0i2s3 20 2n2t er , gas and electricity coc
variations, fell by 12.2% between 1 August 2
2019 reference year. More specificadd yhy el ec
11% betweOrRl1l2@Ghd 20222023. The aim of this
decompose the decrease in residential electr
202202 3, and secondly, to asssesvd migleentp ovteesn tf ir e
political statements, whether based on the n

=

il e theory suggests that energy conservat.i
evidence seems to indicate i mportant- differ
analysis tried to show and efRI3din Bheaset damn:
t hes eameltyas e s, four broad categorsestiemge,r ge

]Bruno Le Maire vante son col roul Ee, question de sobri EetEe
‘Il nterview de M. Gabriel Attal, ministre chargEendegEebompgues pobh
Il e Covid, la lutte contre |l es fraudes et |l es cyberattaques.
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feedback, and information strateg023.eDespyt
crisis and its macroeconomic consequences, é
Il imited research has empiricallwyatain@an ypeldi d il
on household energy consumptionduring this

demand management during the <c¢crisis focuses
energy price volatility and t,heyebte htahve roer arl e ns
gap in understanding how policy measures, su
i ncentives, directly influence residenti al

t hos® baghd] examine consumer behavior but do |
interventions in driving conservation. Thi s
effects of the French governmentds energy c
[

mpcts of priceabighatemantspohitesidential ¢
2.Met hodol ogy

Drawing on th7 &B8hdmpdapk edf tjo the French el e
study employs an Autoregressi vesuDitsetdr itbou tceadp t
both tther mhamdr modgnami cs of the relationshi|
and expl amdt esy swuah as price changes and p

applied to a dataset covering the period fro
electricity prices, polertviactailo ns p eaencdh elsr caabdoeur
surrounding the energy crisis. By wutilizing
the effects of price and political shock va
residential sector.

The met hodol ogical contri butsiuprrivs stewofcd lad:si
of over 12,000 political speeches using XG
conservation efforts. Second, t htios rveefcitnoer tih

decomposition of consumption reducti on.

3.Key findings

This paper offers new insights into the driwv
in France d20Oi28g emkeegRO0O22isis By decomposi
observed in household electrici ttyriusue,i otnlse o
price increases, political communication, an
signals accounted for the | argest share of

temperatures explained 2. 4enTtVéh . r ellnaptoerdt atnd | ¥
criosihese emphasizing sé@da@aort itiybwtneld paoornt eaddiat |

reducti on. Il n contrast, pol i-gawiahg sttiap e memnt ¢
conservation messages clbhandsumptmeansur abl e i mpa
Mor eover, a counterfactual analysis reveals
electricity consumption would have been high
political signals depl oyedmadmueti agegnthieves i gl &
a critical role in driving demand reducti on
sufficient to influence consumption, especi
effectiveness of polititcmmedcioantmunbehbhavbar aln
particularly before the full i mpact of pric
conservation messages, when not anchored I
insufficient to change behavior at scal e.
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analysis also reveals i mportant heterog
il es. Onl ypehkusgseahadlfds aoreaacftfed signi ficar
i's communications. I n cortersassth owedu sleihnoi
i ty and no significant reduction 1in
ariff types and consumption pattern
rom a polulctys peirglpleicghtvet héeé hempor ez
d
t

i S
of

i S

e X i
ch as t
ocC

I b communi cation stodfea@naoucdecreimeagt
i

= I ¢ Jies i exl B

t

y o deliver Il asting i mpacts; I nsteac
on i s amec g edaircyedt comaiumtpt i on over ti
a

0

—
c
QD

emai n power ful tool but require reinforce
mp act f gener al energy conservation messa
ampai gngnerde acheds communi cated, especially ot
indings calll for differentiated policy app
tructural constrasindes , measuwire N ga rt éh ad o itdhe mafnfd
mes of crisis.
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Extended abstract
1.Context and motivation

The concept of sufficiency emer[gle,d Zwhé heé ni & c
was proposed as an alternative t o domi nan

technol ogi cal solutions. Since the early 200
both academic and policy arenmcser pardbacwtl aall
chapéteg

Despite its increasing Vvisibility, sufficie
definitions anhdbdei htteepatetaei gesnneral ly dist.i
per specatfifvi-ecsteansgiuf f i-acsneacdy, TFGhe first perspec
to a desired state in which resource use ren
everyoneds basi d 6reTendiss arnep | meets fraeisrpleyct i ng b
whi chbeiend i s compromised, and an upper | i mi
environmentally wunsustainabl e. The second p

measures ordsatateduesngi fh¥s.ol8Jt e resource u

These t wo

suffi-@nieamcty
3]
i

interpretations ar easctlaostsee |l iy e gluii mk

ed actions, especially as technol
sustainabl[@&]treansitthieons ansf or reashe avyres pod perid |
how it s defined, especially regarding i
Whil e a growing body of research chall e
dding sufficiency within political and
nt ari st view remains i nfmMake mtgi adnd lits ca
ected in modelling approaches based on r
seeks to maximize uftil,t¥Md@wéedveughwitiohns
s provide wuseful i-nmaski ignhg sme cnht aon iisnndsi, v itdh
ed in addressing the soci al equity di me

flections underscore the | imitation
al voluntary action. I n response, we
heory and di ssturfifhb wti iewnmdwdjn ucshtniideeah i nBeusi |
diofg,wawkl extend this approach by inc
i ntroduecdcamugf ftilcda e o oWee efpdrineam | ze t hi s
cial wel far e f uonucttcioommess tihnatto aag gcroel gl aet«
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dualistic sufficiency models and enabl

g criterion. Thi s appr cbaecrhef mobvelsogbey:
[
c policies.

2.Sufficientarianism

Suffici
Frankité8
t hat | u
i ncorpo

ent ateisamibg msihe da twelolry of distributiyv
$ta critique of egalitariani sm. Rat he
stice requieecsuglsenri hgmevetheoeneohas
rating elements from prioritariani sm.
Sever al aut hor s have attempted to formaliz
axiomatic methods. These approaches typicall
as interpersonal | ybeiomy,aramd ed diisf meeta smed fweal nlle i
over utilityhdi snositbuectoimpmehensi ve formali za:
Bosser[tlde]tToal 4 ieveall suf fiirctiremdwaasana ssnuf fi ci e
giving absolute priority to individuals
-birne atkise reflecting a |l exical g€tbucture.
i dual s | sO géoedn vy twhe aeeqiaccels ent s i ndi
i-omeei nwgel I The set of al l pnp szsd bl e Tdhiest r i
ci ent™irsi aan roerfdleerxiinnge, compl etm, whnedr et r a
presses tohat atodiealststasb.edesi rabl e as t he

v
t
|

or 2arsi ncgt evetalsufficientarian if t here ex
hc@cioonncave such thateahcdanaliorpoabd atli snhr s
6 and OB , wedlWaveand only if

Q6 Qf Qv Qf
V6 Qf Q0 Qf

Q0 Qf QU Qf

Wh e:r e
O 6 ke
0 o o
This principle can | | ust
revpresentation of di stributive ethia@s. An i
o that are considered equally desirable ac
curves can thuswbkfaneéecpreesed descsiobing co

e r aftlebd] au gierogne R @ & |
S

wel far e l evel s t hat Br g 2reee h ipa alploys e e g wi viall lel
SWithin this framework, a social state is represented
di stribution of wutility is equivalent to evaluating t
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uf cientarian indifference map derived fro
t

S fi
e al
Figure 2: Indifference curve map of the sufficientarian ordering defined by Bossert et al.

up

o A

uA

Note: The ordering proposed by Bossert et al. satisfies the Pareto criterion, meaning that social welfare increases

as one moves toward iseelfare curves located further up and to the right. (In the diagram, the indifference curves

are depicted as dashdihes in the pinkshaded areas, indicating that no two points within those regions are
ethically equivalent under Bossert et al.6s ordering.

3. Towards-sahfecoentarian frameworKk

Il n this study we seek to adapt the sufficien
of sufficiency.

We show that this 1t eaaeperssspechtiifiua ngs €d obny t B
which a wutility distribution represents the
temporally situated approach. I'n a timel ess
degradation is aldreadwnciemplti evteihyuaadptyummdé f ec
Under this temporally situated | ens, the upp
for i ntergenerational concerns without expl
all ows us to define acceptableedi omitpr eéoi seh
environment al degradation -bwdildg.t rTamisd aw gp darn
conceived as the ecological <carrying capacit
principle, gr odanvdeerds ei na pap rhoiagchhl.y r i sk

To formalize the upper bound, we adbeitn@ res
to resounce sewlwbee t he resource c®nsawnmpti o
wa concave welnfvamre nfmemdtailom.egradati on is gi

$ £ O
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wi fOhncreasing and convex. GD,v etnh et hsee te novfi radin
soci ab sthtatbesati sfi es:

w 0 0

Fi gBpreesent s a sQnmp|aes scuamseed Wwthoerbee t he i1 dentit

w anwo wel fare functions. The green portion, di
bound for both individuals A and B, corres|
suffi-xseatyg i s achieved.

Figure 3: Adding the upper bound in the sufficientarian indifference curve map

upg

> UA

Il n this context, a sufficiency policy can be
green area. This framework can be applied at
of the potential of sufficitalcyapdl $acieasl iinm
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Extended abstract
1. Research Aims and Methodology

Private electric vehicle (EV) drivers in the UK, Europe and elsewhere usually charge their
EVs at home using their domestic electric[t}j,[2]. Furthermore, many studie®.g.
[3],[4]), suggest that, where possible, hebased EV charging will continue to dominate
chargingpracticesas the diffusion of E¥ shifts from early adopters to the early majority

[5]. As aresult, not only is r a n s gnergy sourse changing, but also the location of its
delivery andaccompanyingsocial practices. However, there is little research imme
charging practices

In a small study in Oxfordshirepne of theauthos found that the more changes early
adopters make to their practices of parking and charging as compared to parking (and
fuelling) conventional cars, the greateritheatisfaction with EV adoptio[6]. The changes
described include the use of solar photovoltaics (PV) or dedicatedofiuse tariffs to
maximise cost savings when charging their H¥Yiis finding highlights howthe adoption

and possessioof other technologieandinnovationsdesigned to suppband accelerate the
domestic energy transition may also support and accelExagdoption Yet studies of the
interactions between the possession and use of EVs and other elements of the domestic
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energy transition are also limited

As the Energy Demand Observatory and Laboratory (EDOL) pr@euos toimprove
Aunder standing of how and, iwdffgrs amruepargllgledi s u s
opportunity to investigate how EVs fit withthesocialdynamics of home energy uskhis

paperstarts this investigation bgnalysng patterns of ceadoption of EVs, home chargers,

solar PV, batteries and tirgf-use tariffs. It considersow co-adoptionaffects whether,

how and when EMOwning households charge at home.

As a preliminary step in the EDOL recruitment, an extensiwgeywassent to a regionally
representative panel of over 11,600 households from across the Great Britain who agreed

to be part of the Smart Energy Research Lab (SERL). SERL collectadaly data from

these househol dsé s mar Betwees March &and dume 2806 n g o i n
SERL participantsesponded to the new survey. Of these, 405 households indicated that
they <currently own or have acce&s/s otwnean b)),
answering questions on where and when they usually charge their vehicle. The survey also
includes information on household characteriste@me of which arassociated with EV

adoption.

Our approach comprises of three stages. Firstsegegnent EV owners by their adoption of
various combinations afnergy transition technologies. Tiroé-use tariffs are included in

this term for ease of reference and to reftbat this is a key lovearbon energy policy that
affects the social dynamics of charging practices. Second, using descriptive statistics and
multinomial logistic regressio(MNL) modelling, we considewhether EV charging
practices anthouseholdtharacteristicsliffer between desigried technology camwnership
segmentsFinally, by linking these segmentwith the smart meter data, wassesghe
patterns of domestic energy use that result from the adoption of EVs and accompanying
technologies

2. Technol-pggogtcioon analysis and findings

Among the 405 EV owners, 76% have BV home charger, 61% a tired-use tariff, 41%

solar PV,and26% battery storage. There are sixteen possible combinations of EV owners
with zeroto four of thesetechnologiesThe most common combination in the sampla is
home charger and tirmef-use tariff, followed by EV owners who have all fdachnologies
thenthose who have a home charger ofillge remaininggombinations with a home charger
make up a fourth segment, and theavenership combinations that do notclude a home
charger make up the fifth segmehinally, the number of households with EVs, but no other
relatedtechnologiess the smallest of the six groups retained for further ana(fsgure 1.
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= EV+HC+ToU EV+All = EV+HC EVOnly

= EV+HC+Sol/Bat

EV+(NoHC)

Figure 1:Number ofEV owners segmentebtly co-ownership of energyechnologies

EV owners with storage, solar and / or thokeuse tariff, but without a home chargare
gathered into the 06EV+/( NlkélyQgeiiherslrageeavaytfronb e c a u ¢
homeorto6t ri ckl eé6 charge using a dopelgldwiate pl ug
hour. Th e 06 EV On Wiyl bavegto makepsimilar choices, but also face potentially

higher electricity costs, as they have neither productmrstorage capacity, nor a tinod-

use tariff with usually cheaper overnight rates. Indeed, on%g 46the EVOnly segment

plug in at homegompared to 87% of EV owneirs the EV+(NoHC) segmeriteven though

the | atter don 6. 0fthe BWOaly segntemvinoelotrickiezhrargeeat home,

slightly less than half charge mostly overnight (between 8pm and 7am), compared to two
thirds or more otheotherfive segments

Table 1 shows a selection @éscriptive statistickor household characteristics by segment

EV Only | EV+(NoHC) | EV+HC | EV+HC+Sol/Bat| EV+HC+ ToU All
n =46 n=>53 n==67 n =68 n =100 n=71
Households W 50, 19% 22% 13% 19% 23%
children (%)
Household o o o o o o
all 65+ (%) 11% 21% 18% 15% 6% 9%
jenure = 0N 9196 100% 99% 100% 100% 96%
mortgage
NonEV cars /) 5, 0.68 0.57 0.88 0.62 0.61
hhold (mean)
Private 67% 92% 91% 99% 97% 99%
parking
Charge via | 4q0q 87% 0% 0% 0% 0%
domestic plug
EV charge Not charge| Mostly Mostly Mostly Mostly Mostly
time (mode) | at home overnight overnight | overnight overnight overnight
Table 1: Descriptive statistics for EV owners grouped by technoloegdoption
The six segments form the categorical depen

case, to test the significance of the relationships between technolegyrsrship and
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covariates such as those shown in Table 1. The first MNL nindieides a dummy variable
indicating whether the first two segments usually charge from a domestic plug(threnather

segments use home chargei$)they do not usually charge at home, this is included as a
category in the EV charge time variable, as
domestically with or without a home charger.
R? = 0.36) of the differences between the six segments can be explained by these two derived
variablesfor charging practice@nodel fit statistics: AIC: 959.7; BIC: 1059.8kurther MNL

models test the variables related to other household characteristics

The last stage of analysis considers the energy profiles of the different gRrepgus
analysis indicates that EV owners in the baseline SERL sample without solar PV have
higher consumption than ndgV owners, which peaks in the middle of the night:

2.00-
1.75-

1.50-

0.50-
e \—/&’\A

01:00 04:00 07:00 10:00 13:00 16:00 19:00 22:00

Yes - No

Figure 40 Mean electricity imports by electric vehicle ownership in 2023.
These homes have gas central heating and do not have PV.

Figure2: Prepared by one of the authors and published in SERL stats report, Vol 2 [7]

Different combinations of ce@wnership of technologies, including tiroé-use tariffs,
affect not onl vy EV owner sb charging pract
Statistically significant differences in the characteristics of households suggatstedbe

practices are also socially dynamic and contextuahlighting the importance of further
research into the interactions between EV ownership and other consumption practices at the
household level. Finally, this work demonstrates thatt@arbonpolicies and technologies

for transport cannot be siloed from their energy counterparts, but must be considered in a
holistic manner.
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Extended abstract
The study highlights the essenti al role of

water, and materi al efficiency strategies.
framewor k, the proposed met hodol oegyr efsaocuirlciet &
management measures, enhancing industrial CC
with environment al and economi c o hbjhercotuigvhe s .
ofsi te pil ot resource audit s, encoukreaygi ng r
performancéeKRIng)i,catorbky assessing the assoc
willingness to i mplement recommended efficie

The work presented was developegramtideagrtt demd
n.U 89392LETand ((bdrFeENt agreement n. U 1011210
t he European Uni on.

1.1 NTRODUCTI ON

Resource efficiency audits have the capacit)
and materials efficiency measures, therefore
di mini shing the uncertainties yfoexdrgyadritwv
the potenti al to address other benefits and
materi al s efficiency S mai nl vy negl ected.

i mprovement , not only in esBchyamawagememtval
waste and wast exmeantiesrs iroendsu crteidounc,t i @O, mai nt en
and enhancement of working conditions, among
The work developed introduces a novel i ntegr
align companiesd operations with circular ec
production processes and delivethegmedelr ont
pil ot auditgli)t uindepsgsaindl evhti @ah are the poin
verify the methodol ogy viabi | imayk,i ngndehR)i me
factors in enterpri sersv,eytshrtoou gtho pdi marca g ei metnet
management technical staff.
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2. METHODOLOGY

The first step of the resource audit is to s
boundari es, engaging from the beginning the
management ) . During this meetumage dfhfei mivemr ay
and its process should be presented, t he pe
nomi nat ed, -awmdidt aqugmrseé i onnaire requesting S |
organi zation shared. Thi's first atent actvawiu
opportunity to start to assess the barriers
wel | as which factors may boost t he compan
measur es. Af terwards, si twehiwihs itthse waiuldi thengp
coll ect information that wil/ all ow them to
The defined KPIs are applied across differen
t hey may not be equally applicable to all c
enterprises may advance as t he oKPlass mategh htat
data available or a specific interest. These
energy, water and materials savings per year
efficiency measures for KEhshl|l eneeagei & s Mk
i nformati on coll ectabl e during an audit pr
systemati zed within the companiesd | egal or
environmental kiceemasiogf hatccprrée&€beonds to t
applied to most of the economic sectors and
evaluation | evel could be sufficient, even
dependshamatihes icef t he enterprise, and the w
of evalwuati on.

Table 1 presents the KPIlIs accordi
I

ng to the e
evaluation is cumul ati ve, each vV e

e I mu st i n

Table 1. Evaluation levels and KPIs

Evaluation level KPI

Energy intensity [KkWh/ (]
Carbon intensity [t CeykWh]

Energy specific consumption [kWh/P.U.]

Renewable energy production [%]

Level D Total water consumption [fh

Water consumption per GVA [th U ]

Water prodifictivity [G/ m
Water costs in the total costs incurred [%]

Waste valorization rate [%]

Water consumption/employee ffamployee]
Materials productivity [
Byproducts in production process [%]

Materials specific consumption [kg/P.U.]

Water specific consumption fitP.U.]

Level B Water specific cost [ulP
Energy specific cost red
Specific cost of water d
Energy specific consumption from the water use [kWh/
Alternative water sources used [%0]

Level C

Level A Wastewater treated and reused [%]
Foll owing the fieldwork, a report summari zi |
(namely, efficiency measures identified and
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a closing meeting with the technical staff
scheduled to convey all the key points of th
meeting (or i mmedi ately before) aesur aeayd i s
resource management techni cal -nsatkaifnfg ibnevhoal vvieod
factors and in what measure the participati
t hem

3.RESULTS
The proposed meabpboptolkdgy oi s ehéi mggani zati on

audits, to test and i mprove the audit proced:
to understand which are the points that need
veri fmetthlmel ol ogy viability. A pilot study val
feedback from a real context, and identifyin
Currently, the pilot audits are stil!l under w
( ADENE, CRES, EIl HP and EWA) wi || perform at
di mensionsdé entitiesSNED)Mpr Mei egv SME stnag nal Inm
and comparisons between countries, one acti\
(thef mgd isector) .

Neverthel ess, from the initial meetings alre
to infer t hat the perceived common barriers
economical (e.g. initial i nvestsmenets,, cacsssto cafa
payback tiomeglananrat{dhnal (e. g. |l ack of human
current obligations). On the othecohamdg¢cathe
(e. g. financing prografmetigs omgdnifziastciadn ail n c(e
investment), and (3) mar ket driven (e.g. cli
Finally, the factors that may boost t he cor
measur es ar e (withl)hol @oqalti cmpasi toirares,) : ( 2
(mai ntenance and resources), ( 3) operation
environmental awareness, and (6) company®6s o
4 .CONCLUSI ONS

The final stage of this work will concentrat
measurements to accurately quantify KPIs, fu
savings6é potential. |l evad diiatt ieort ,)hei tpi wWiolt | cloenj
making behaviour factors and in what measure
project i nfl uenced them, namely through th

€
management and resocgatcesmantdgwenwerd ,viietchhns a
possible to conclude that common barriers t

economi cal and organizational, as the driver
driven, as 1t would be oesxtpeand dap Arl astoi, 0 ma stpien
| egal i meppmovsii rtd mmesnt al awareness, and <client
i mpl ement the identified efficiency measures
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Extended abstract
The 20286asurbeydly@ultt al i an Rememoihcihls & hnasltfi touft eE N

(National Agency for New Technol ogi es, Energ
is the highest poiematr offsaacocmplpexaj eammml Nia b k e ¢
Training and I nformation HhegrPamgorm mEner ¢cyo o
ENEA and promoted by the Ministry of Environ
The aim of the survey is to evaluate how cor
oOparticularlylthodtsa wWnd@mpese n®d pr omatved by
affected Italian citizens6 awarenessavamd beh
measures, and sustainable building renovatio
The research covered fivewupeausyegbarni 224n
It sought to track shifts in awareness, atti
efficiency [3]. This study haescomeam cf d nwcseend
(e.g., Tax reduction, subsidies), but al so
shaping behaviors [4].

Demopolis investigated a representative samg
interviews in 2020, 3800 in 2024 and 4260 in
Key trends and shifts in Public Awareness
Comparative data coll escteldowcgonisti ¢daret tdamecee

i mpr ov e me rhto uisre hlathedlsibaarr i t y wittdp iefneornggy tehfef inco
notable findings:

T The percentage of i ndividuals who consid
energy efficiency dropped by more than 10

T Knowl edge of energy rates of home they |
(Fig. 2).

T Awareness of the energy | abel of domestic
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There was a 10% icnocnrsebdsceemieapplebopheewhsati sfa
t heenergy efficiency perspective.
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Moreover, positive evaluations oFomhoenecammlees g
Appreciati-ehf foreenewgygdows increased by aro
Awareness of ther mal i nsul ation quality rose

the previous year.

Thsuggests éebangowmbeyahdons, institutional co
signifikywnt odtond ®irme dmadkecianbgpiu®@me r ef uarbd s hmen
| i f eisnipyrloeve meahet gwasdsgi ng.

The role of I nformation campaigns

A cruci al chall engetinn sanagyzishg kinbel edgal &a
t hrough i nstituknowhokbdtgaainpead gvnisa fpreorns onal | nv
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gi,Pex ceived relevance of communication campai

ndicators highlight a general i mpr ove
of structured strategic communication
Media and institutional channel s

vey also analyzed how people obtain
esnuaclh meesd inaews papers, adwherti semant & mai
the use of institutional digital pl a
nd 24. 3% cited institutional campaign
oxi mately 22,6% mentioned official we
t 21,6% referred to soci al media netw
gi tal shift highlights the iIincreasing
i ng access to information, and foster
ability.

cation effectiveness

l ysis indicates that increased public
ed with heightened awareness. More th
d today than five years agan. r@GQueronab?
use successful, suggesting a clear be
|l change.

g classic communicatil on ebneesdi®d ¢si sru)c h a
e report interprets the popul ationods
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to tangible action. The campaigns captured g
motivation, and ultimately affected behavior

A more evolved modeMemadryDVIA, (ohifehsaddsieeperl
understanding this transformation. According
stimul ated acti onl absuti nagl saowab emstsesd alnan gne mor
cruci al for sustainmeid i hghdeViidd rcaele ad lygpnrgaec,t | &€ e
habitual rather than temporary responses.

Notably, more than 40% of respondents-in the
saving ddaraivhn dirsat or strongly associated wit|
institutional messages. Furt heemoiren aQi8r, 8ct%
better institutional communication, emphasi z

Public memory and Campaign recognition

Further more, signafstamul dofodtit mgmiiey @g Cbas:
campaign. Approxi mately 20% of respondent s
campaign media product s, such as TV or radi
Television La7, or multimedia platfomamk. Whi |
obrand awaeemecisal |y for a public campaign act
el ated to energy efficiency.

_;
=y

s 20% recall rate is particularly signifi
e year s, 40% of survey participants repot
rovements. This correlationt bhetavfefeincaey ad
paign strategy and its resonance in the p

30T <

final section of the report l inks the f
nomi cs . Specifically, It hi ghlights the
erpudgaifsngdef i ned by Thaler and Sunstein |
l e interventions that encourage desirabl
n relying on cognitive principles such a

o3>0

C
t
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ward environmentally friendly behaviors, |
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nclusion: from awareness to cultural chang
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a nut shel |, t he 2025 Demopol i s survey
mmuni cation and education initiatives. Th
despread at tseanvtiinogn bteohaenher gy and t he i n
i nsttiiotnua I campaigns suggest a meaningful cult

‘s o
=0

The synergy between -ercaofntoand cp u miciemt ¢ wremy n iwed
tools has successfully transformed abstract
househol ds appear increasinglyeinergymedfi eneg
ser idmuocstl yonly as a way to reduce energy bil
environmental and social commitment.
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| NTRODUCTI ON

Deeply rooted in air travel, holi day2s] .repr es
Due to their di sacweeyt i deat ynantaitaurrse, ¢ ofualrd be
destinations, connected by publnitc ftlryaemrsp o rdto.
really need air travel to satisfy the desi

experiences? For the Swiss people, |l ocated a
be reached at a fractiawvaof abdrebomdhemichail ¢
how to make them appealing. I n this confer.
app aimed to tackle this chall&bBggeatrargogédin

app features wehaviotuoamedolg!|l tloé Beti on Ph:
| earnings from workshops we performed with p
The MAP theorises behaviour change as a proc
progress occgestthgoagd goafts in-epérsangl i
and perceived behaviuor al control . I'f indiwvi
begin thinking to scdciaigngl. fTohren¢gchamge nicp
behawvli ocuornat r ol on alternativesctta om)yi nwdhixcihp
hel ps to put the new behaviour into -practic

action) .

MATERI ALS AND METHODS

The app was <called Treeps with a wo+tdpl ay
designed -thiys cainpliimtaery research team includi
communi cati on, and natural science iexwprerts.
change apps in the mofilitthyey amrdeanehgy edoma|
gami ficati on, and identified three key feat

holiday trips (acting on goal sfeot i hgl laday
destinations that can be reached by travel i
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t hat <can s ubbsrteiatku tter ifposr (sahcotritng on percei ved

possibilities for social I nteraction within
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Extended abstract

The negative consequences of climate change are threatening human societies and will continue
to increase in terms of intensity and frequency in the fdfijréduman consumption of energy

based on fossil fuels, generating carbon emissions, is one of the main causes of climate change
[2,3]. Thus, a radical shift in our energy governance model is required to phase out fossil fuel
and shift to more sustainable and efficient energy use (energy efficiency strategy) and
reconsider our overall energy consumptgnfting to a sufficiency energy strategy by reducing

the energy demands and needs based on how much energy is needed in terms of minimum and
maximum consumptiof%,5,6,7]

Public participation in energy governance could help define and adopt more socially just
efficiency and sufficiency measurf&9,10] Focusing on France and the Netherlands, some
attempts to include the citizens at the highest level of energy and climate detakimy arose,
including the climate assembly in France (2@D20) and the energy citizen assembly (2023)

or climate citizenassembly (2025) in the Netherlands. These attempts left debatable output
regarding citizens' tangible influence on engpglicies. In the French case specifically, if the
citizens involved managed to reach a consensus and develop ambitious energy policy proposals,
the latter failed to convince the rest of the population or the polaers to pass effective
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laws [11] At the local scale, EU schemes aim to encourage the development of local initiatives
such as the energy communities (within the REPowerEUPRkaving an emerging space for

an increase of public participation in energy governance. In France, the slow trend of the
decentralisation of the energy system correlated with a decrease in trust in the central
government could contribute to increasedrgneitizenship development through citizkel

energy projectfl2, 13] In the Netherlands, the National Climate Agreement establishes a new
local governance structure for the production of renewable energy strategies, namely regional
energy strategies (RES). Those RES are locally defined areas which are required to develop
plans where and how to produce renewable energy in their region, thereby providing sometimes
more agency (still rather limited) to citizens for promoting locgbamduction of energgmong
resident§14]. However, limitations remain in the-salled citizen inclusion of citizens in local
decisionmaking, as resistance from local governments towards higher citizen inclusion has
already been underlingl5]. Moreover, these initiatives are all very nascent and pose a lot of
challenges, leaving the question: how ready citizens are to take a more important role in energy
governance processes from which they remain at best informed, if not fully ex¢h&led
Previous qualitative work condted with citizens in both French and Dutch contexts showed a
strong interest from the general public to be more involved in energy goverfiafice
However, it remains unclear how institutional stakeholders in energy governance are ready (or
not) to increase the level of public participation in energy governance.

Our study aims to evaluate the existing energy stakeholders' narratives regarding breaks and
enhancers for public participation in energy governance in France and the Netherlands.
Building on Markantoni et al. [18]we divided the stakeholders involved in energy governance
into three groups: public governance bodies (including public servants and elected
representatives), interest groups (from the energy industry and business sector, but also civil
society groups ke environmental NGOs), and academic aesleers and independent experts
(specialists in energy governance and public participation). Between November 2024 and April
2025, we conducted interviews gathering the views of 60 of these energy stakeholders (37 in
France and 23 in the Netherlands). Talgse the transcripts, we apply a mix of deductive
coding based on an adaptation of the Participatory Capital FrameworkafiJinductive

coding building on participants' open statements to complete the list of inhibitors and enhancers
for higher publicparticipation in energy governance. To reinforce the validity of our results,

we employed the InteRater Reliability (IRR) method during the coding of the data by eross
checking the codes with different coders and checking the code book through bling codi
sessions with external coders. Combining computing and thematic arjaBis@ge unfold the
narratives developed by participants, under |
accept and facilitate (or not) changes towards more public jpatimn in energy governance.

Based on the stakeholders' narratives and visions of the current and future energy governance
structure(s), our results identify bottlenecks and facilitators to higher public participation in
energy governance in France and the Netherlands. We also @halgsatrasts and similarities

in narratives and viewpoints presented by participants across different interest groups. In both
contexts, our key findings are that (a) some gatekeepers (elected representatiiesghigh
public servants and business andustry stakeholders) of the current energy governance are
reluctant to see a higher participation of the public in energy governance, (b) the current
institutional, economic, climate and geopolitical source of instability prevent any clear energy
strategy to emerge (with or without citizen involvement) and (c) organisational factors in the

SFor more details see the European Commission officia
https:// www. consilium.europa.eu/fr/ policies/repowereu
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current energy governance reinforce inertia, therefore reducing the possibility of increasing
citizen participation in energy governance.

Based on these findings, we expand the discussion on the current institutional mechanisms
preventing or encouraging public participation in energy governance and identify the key
policies and institutional changes required in current energy governanciiZens to shift

from their role of energy consumers to being considered as active citizens with effective
influence on energy matters. More general research on narratives on the futsceiato
contract is valuable to draw the outline of general satidllegal rules that could help reshape

our current society in the context of inteateld climate and energy crisese¢ e.g20] We
conclude by sharing our reflections on the need to evacuate the energy transition paradigm
which seems to maintain the status quo in current energy trajectories, and instead rethinking
our energy system from the establishment of a new energy socteaoim encourage the
emergence and implementation of ambitious energy sufficiency strategies that could reinforce
social pstice.
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son rather than the standard practice of

earch shows that many of the-ugpeop! edor enso
erstand the complexities of the social di
ice or assistance are bei ngn oevneerrlgoyo kceodn s[ull
technical colmpwe tiemcehangg kmawt er s, paid
i al characteristics, such as gender, and
eficiary of advi ceheaibrouhto nbeesh a[vli3oju.r al chan
paper aims to provide guidance to citi ze
well as existing communities, on the impo

hat their member ship reflectdgdeshevheoei a@alheg

mbedded. To provide recommendations based
vercome these challenges, we draw on the ex
efmitructured interviews tae indeéntwiofFk whatcrwat
Cs. I ni ti al evidence shows that the timing
an increase womends participation. We provi
SCCALE 203050 I nclhuwiasi tpy c@Quwiceda nezhbiusv &r ¢t g me |
[ 14]
Qur met hodol og uses a mixed methods approa
overview of th

e

including th

t h

e

hall enges of ens ucroimpgo stihtatont

y

e evidence of -lexpemereqiy}c eso mmun
o

s where they are embedded. We

communiti e
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explore how and the extent to which ECs ful
identify three aspects of that rol e: (1) the
influence the diversity of nmefmbeutsho me s pirr cfte
benefits and services (distributional) and
ignored or misrepresented (recognitional jus
deci-makinng [ 15]. Eeesgyheusontextctpntod exampl
of energy consumption which are gendered anc
the framework, through a gender | ens [17] wi
how t he enenragyy utnreavnesniltyi odni stri bute benefits,
new i1nequalities or exacerbating existing c
recognise that women and men are not two hon
theyi &ferdntiated by a range of intersecti ng
socioeconomic status, sexual orientation anc
soci al experiences [ 18] or are|[ B9]f ewhiedh bwo
include soci al inclusion or exclusion from
analysis of the social distribution of the e
t hat di saggregates dahautacpoisar idtiifdiemrgnonear
di fference
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EXTENDED ABSTRACT

| NTRODUCTI ON

The sharp rise in @mparnrgy curniacdy dorldowi Buyr d
of Ukrainedimi ggeid gd 28 24 uervgeel -3 env ehnmoguysiethjod Wr e s

While the broader energy <c¢crisis encompassed
the price shock was the most i mmedi ate fact
i nvestigates t hesapdrnggi sbteehnacvel oaufrcsre inesdrogpyt aendd dhuo
this varied across household types, tenur e,
national contexts.

The crisis stemmed from a sharp reduc-tion in
COV D , and gl obal[ 2niaTtkedge ifnsdtaddrid i ¢ ygused un
price spikestaaxdpogi vglhemgbil ities in resid
[ 3] Governments introdu4lledt emenmryemocys eanealsdig e
i ndependemdd wetmannid2$t r At goegh prices have d
peaks, they wemains a&lkeoeésgicg ., sgTésalkcoodberntr i
investigation into not just-termmendaianteemmarrs@® n:
behaviour s.

METHOD

We use data from an online survey (N = 14, 2
Czechi a, Estoni a, Finland, Ger many, -t al vy, R
reported behaviours during -eacnodnoanfitcgr ammhies i ag

financi alTwion kieg/a tboerhsa.vwieorales s 6 snsda dc:at (0X)s whet hei

adopted resdavicng vacteinemgy(e. g. reducing hea
use) during the crisis, anof(2hewkretaltei otnlse n
stabilised.
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Eness@wing behaviours werreesipoarstei fiiteedn Miiasta r
heating or AG,ntlemsitvengapmleirgryces, wupgrading
bs

efficient bul programmabl e t hgr moss &t s,
water/ fuel / ener gy, 0 Qitph eqrude,s td ro nn ca s&keetdi a nfs .h oAl
engaging in these behaviours after the crisi
Key independent variables included househol
single parents), housing tenure (owned outri
rental, or l|living in a free readedeunaey, (empa

point sfciahe&i g oimtt 6M evri yn gd ivfefr)iyc udatndf opretrachkeliw e d
burden related teeooéemeér ayr eesmewmn d nsgel ayh edsi f sraogn
strongWwythgtbee statemensenMyaemayjygy fCobséaBsBcCcr @

We employed descriptive statistics and mult

|l i keli hood of adoption and continuati on, an
Categorical variables were dummy cloatidonalnal
the models offer i nsight i Adteomolge lag\hii c@u rcaoln dp

under which behaviours were adopted or maint
RESULTS AND DI SCUSSI ON

Overall, 21. 1% of househol ds reported takin
reported no continued actions aftedtwanmrdl.) || n:
reported new behaviours after dlkiel gr ireifd etch a
mi sunderstandpngudbt tadel.r eebl Wi s ambigui't
spondents into two distinct groupasribaised o
haviours were a subset o(lathenlsleedreapsort:ed
spondent s, 62. 4%) , and thos who reported
xpanded respondent s, 29.9%). Descriptive
oup, whi |l e regression cammdiyssteesnt argr oues ttr
terpretability and robustness of findings.

——Q~=" o - o
S5 = ®D® ®d® D @D

ows the most common actions: switching
), reducing heating or cooling (40.1% t
th periods). While mean act i-omiéipsd hou
: 2. 07>x,amplttepsat r adno n g consi stent responde
gni ficaac®l8@yr gds.e001,d=Clhb.hden&®.s Engagement v
usehol d and countpyaremiar aotuesreihotl idess . t diors
nanci al burden,-iandméhadequapypyrtundgrtowk n
d after the crisis.niResphomweanths gihrerl tl &lvyel &
nland and Estonia reported fewer behaviour

MY "0 < — o T
— 50— 5 — —
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Adopted during crisis 0 Continued after crisis [0 Newly added after crisis

a

LED bulbs

Reduced heating/AC

Used less water/energy/fuel

Limited appliance use

Behaviour

Upgraded appliances

Programmable thermostat

Smart power strips

Other

T T T
40 60 80 100
% of respondents

=]
o
o

b

LED bulbs

Used less water/energy/fuel

Reduced heating/AC

Limited appliance use

Behaviour

Upgraded appliances

Programmable thermostat

Smart power strips

Cther

0 20 40 60 80 100
% of respondents
Figure4 Energysaving behaviours adopted during and after the 22243 energy crisis, disaggregated by
respondent group. a) Households with consistent responses, i.e. those whasesipdshaviours were a subset
of or identical to those reported during thesis: b) Households with expanded responses, i.e. those who
reported adopting at least one new enesaying behaviour after the crisis.

Crocsocsuntry Famdadr)esstows | taly and Romani a wit
respondents continuing at | east one behaviou
during and after the cri Bi gbtbr)d nkoinng aenxdp aanndde dC
Republic had the highest -craitseiss.of newly adop
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Adopted during crisis B8 Continued after crisis B Newly added after crisis

RO

GB

cz

Country

DE

BE

EE

FI

o] 20 40 60 80 100
% of respondents

RO

DE

EE

Country

BE

GB

[o74

FI

0 20 a0 60 8 100
% of respondents
Figure5 Changes in energyaving behaviour during and after the 202023 energy crisis by country and
respondent groum) Percentage of households in each country who reported adopting at least onsariroy
action during the crisis and continuing at least one of those actions after it, based on respondents with consistent
responses across both questions. b) Amongetmlids whose responses expanded-pasis, the percentage
who continued previous actions and/or adopted new ones. Continued and newlyefgdeduns are shown as
stacked bars. Percentages are calculated within each consistency group by country.

Regressionakdlheabhteiws (i nanci al burden as the
adoption and per sirsd emares e Wrig]lhkh tac ocm eehaér ¢ edqousaec
independently predicted botthi noeutwornkeer.s ,Reand
parents were more |ikely to adopt and mainta
were significancduwntlregscsd sl fifkeerley.a gCaioms snot abl e
and Czechia showed higher |l evels of behaviou
| ower | evel s.
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Tablel Summary of regression models

Model type Model outcome N Variance Explained

Logistic Adoption during crisis (any 9187 Nagelkerke R? = 0.137
action) Accuracy = 67.6%

Logistic Continuation after crisis 7762 Nagelkerke R2=0.078
(any action) Accuracy = 64.3%

Logistic Continuation of same 6845 Nagelkerke Rz = 0.079
actions only Accuracy = 64.0%

Poisson Number of actions during 9187 Deviance explained:
crisis 14.9%

Poisson Number of actions after 7762 Deviance explained:
crisis 15.7%

These findings suggest that behavioural adap
rather than purely voluntary action. Fi nanci
persist with restrictive measatéesrnandvesatik
intent cannot be determined, the data raise
condi ti otnesr m nb elhoanvgi our change.

Il n the context of a just energy transition,

may require targeted support. Rel evant i nt e
all owances, soci al tari ffs), s)nfrmaagdt rbuechtauvriec
support (e.g. ener g9] 8chiave oudafl aplotl i ce tetsi ma
to inequality and avoid assuming behdwilour al
Crocsasuntry ddomgmadtrhighdimrmportance of contextuald
[ 1.2Countries with stronger safety nets or e
all eviated the need for continued restricti
support structures, |l i ke ITtaly and Momani a,
potentially reflecting[ f.2]weor oipntsithahess @djutré inngl
of fering relatively g eonsehroowesd gleonweerra Ir espoocritael d
continuat rsoanv i nfg ebreehragyi our s, whereas countri e
experienced shar pewerprti a&reg estheod krse lainedf hsaah € e
adoption and high persistence. While it rema
choice or necessity, these differences highl
shapi ng breahjaevdt@d@rtiads t

These results cadlelveflorstamaredyiireast eedhaBU acknow
n vulnerabilitpyl&gnesawl ingy acapaanist ynus t be
environment al behavi our ss[blust] al so as signal s

CONCLUSI ONS

This studynaotfifoerrasl cervoisdsen-savitm@t benhaayi ewnres ggd
energy <c¢risis were shaped by financi al pr e:

|
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Per si st ende sbpeehcaivai loluyr sa mo ndgo fvtuel nn erreafbll eec tg r noeucpess
than proactive change.

Enesg@awing actions should thus be recogni sed
i ndicators of s tsrpuecctiufriacl pnaetetde.r nGo ufnutrrtyhner un

national contexts and the i mportance of tail
A fair and inclusive enewgyet caowsidi  nani whl lat
nati onal support. Fut-ue po wtog k Iseénlobaiv ido-u rnd ewir ta
use data ahdrmssmpactengo inform equitable p
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Extended abstract
CONTEXT AND MOTI VATI ON

Hydrogen has emerged as -aapbobentrahsiimi 8ssasng

French strategies placing it at the core of
Yet i t-ssc all &r gckepl oy ment facesnckcadgeoadnaecmindt b
constr,aiinn duidgnirtj aatsiemwvor onmenephpofBhl tahges,
angdtrategic vulnerabil it i &3$nds utcrhaFdaes trhiesskoso.r e ¢
the develaopgrnemidalofhydrogen mar ket ri sks per
unequal exchange, with exporting regions dis
bur dedns

In thialdhowweht ¢i en’§ Pajrset roactceagsiieosnal |y cited
pressure on the [y drhoegiern pvoatleunet icahhaitno moder a

essenti al uses remains |l argely unmexjpdapred i n
in thelliietseriant urhee | i mited i ntegration of soc
of hydrogemdiaksdcdmtr participatory foresight

shaping and assessing, mMoviune bewasdy eaqoxnp e p
met hodolbogine®r porate diverstesmcpki®@dhi pgefer

'Sufficiency policies are defined by the I PCC as a se
energy, materials, | and, water, and other natural res
boundari es.
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Thi s esxtpudogrve ssufficiency strategies and soci g
futures Fouwnr Rlrearmry ed.e c ar b o nairsea tmoodne Islméednrairn g sv ar

policy ambitions and sufficiency sasextmpmtdieans
i ntegrating ciftizeins d o p meerfigtheemicaesfawlathie a tfioar
scenarfilben to inform the optimisation proce

transition pathways.
METHODOL OGY

The proposedmkaippeaghospecti ve energy systen
mu kctrii t eri a analysis and statetFPEBfenent ®ME B

badgd obal optimisation model covering 29 r
mi ni mi ses tot al system cost while meeting en
It i ntegrates a broad portfolio of existing

competition between swpelgyecactournrxe.s latngd raegiosrsa
captures energy trade fl ows between world re

Four scemard@Bamleel 1) to assess the impact 0
FreeaokRrgy system armdg dp argteinc wlad ruley crai tnh e

TabllScenari o overview tabl e

Scenari o Emi ssions Ot hemergy Sufficie
reducti on cl i mpotlei ci e st rategi
trajectory
Moder at e

S11 CurreOI b . PPE + EU
olicies ecar onlsobjectivesNone
P ( AME)

S21 Curre Moder at e

policiegs decarbonisppE +.EU CLEVER

objectives

PPE + EU

objecti B&€s None
objectives

PPE + EU

objecti B&€s CLEVER
objectives

Sufficien (AME)

, Nezer o by
SINezero ( SNBC)
S47 Nezer+o Nezero by
Sufficien (SNBC)

Sufficiency measures are i mpl-wesmee nd edt @arcg 0 sisn
headwyty road transport, aviation, and mari ti
CLEVER scenari o, a | ow energy-l ecemthouiposcenar

mo d e l[11ild g

T Scenarios are ewxalidaetred wniangy sa smilatsied on
T Econacmisd s redecas gyt em cost .
T Cli mate i mpact mitigation: tkBaot al CO emi s
T Environmental justice: Composite index of
to energy imports, a dimension rarely int.
T Energy strategic autonomy: Dependence on
T Raw materials security: Reliance on criti
T Preservation of |ifestyles: Variation 1in
8For the full documentation of TIMES, see [10].
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To integrate <citizens preferences, each cr
Experi ment (DCE) <conducted with a represent
stated preference methods in whichl ipadliivdydu s
options characterised by multiple attributes
evaluation pi(TablseTl2¢gstreaes wmlbtosveal | ow us to

s
i mportance of each <criteriren tihrens asieat ablot mr
scenar,absaahd@toen ngtoagnet he optimisation of th
a new composite objective function.

Tab2d eExample of choices set for the Discrete C

Al ternati Statu

Criterdi Al ternat.

Economi +2% in tota -4% in tota

: : . N c ha
viabil.i system co system co
C_I|_mate -18% in CO 7% in CO No cha
mi til gat

: ; Y o
SORAREGREGE + 1 0% i mprov +2% I mMprovegy, cha

j usti ce justice i justice i
SRR -10% in ener -5% in ener No cha
aut onom dependenc dependenc
-2 0 i
Raw mat_e +5% in mater 2% imn mat No cha
secur |t security
EERCENCERAEE +5% in ener -:30% i n en
. . No cha
| i fest |l evel s (e.g. service |

MAI N RESULTS, CONCLUSI ONS AND ASPI RATI ONS

Preliminary modelling results suggest that I
French and EU energy and climate dhjwewvteiryves
the inclusion of sufficiency strategies sig
hydrogen demand, partic-utbal $aevibayt ircerd uscd ontgo rr.e
turn, mi ti gates t he nreeeddu cfeosr phryedsrsougreen oi nm pdoorn
infrastructure (Fig. 1)

[ S
0

Il n Clhrerent sPehiaci e 1), net i mports of ene
reaching around 65 Wh in 2050. NerEseradepend
scenario (S3), by approximately 125 TWh. Wh
mports fall ,more@esolwsnBaimlIitawhdiye to reduced
onsuniprtiigom2maj ority of which origimnRitgegs fro
) hese shiftenargyretrategilier aobhlb@bimy. 4),
[

> -

est in scenarios with sufficiency measur

i en(cy4)s,t raftfeggri ess mor e bal anced perf or m:
forms other scenarios in climate miti.i
omy, while mai-otasningeaocoemiablkestr ade
Howevesuch pathways entail significant shif
coordinated societal and pol ibdyl idlyangesnsuop
patterns, and industrial wuse.

= 0

g
e qwulittieri §d Fagalbwygestas uwelreot traj ectory i N
f
t
t
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Future work wild/l focus on three major direct
evaluati,ensegrihgrcansi stency and comparabil:i
upcoming Discrete Choice Experi ment (DCE) wi
citizen preferences, enabling us to rank sc
ankiwgl!| weperationali se these preferences w
eplacing thme nstmasédan dnc odgl &#PtEINV ewi dfth Ki NBISMNY
unction informed by the DCE results, we Wi
pat hways for the hydrogen sector in France.

—_— - =

This approach remains subject to | imitatior
evaluation criteria, whi ch must be constrai
Mor eover, not al |l rel evant di mensi ohby of J L
assessed within the boundaries of the model

Figbrevolution opobytiovgernatuepp!| Miimkl2 eegyahdv e values

t hexy s,) MtnH2Foradotsomesic endef b me daNbdtee:1 . hyprodgeant icon and
dedicated production for refineries are
Road transport

2
» EEEE EEEN II.I I II I I
B Net exports (NH3 and H2)

- I Other industry
Buildings

Supply
I Natural gas reforming
. Ol
Natural gas reforming
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Extended abstract

There is a col | encetcievees atgir neige ihd mtr eoad tlkké i on
out by different actors at diAftadoegth K adeelf ©c
initially on infrastructagralcuadndr alechnoldogit
Ssystems, the recentingeensedhaaéet seteinona t o i
behaviours. The International Panel!?oenp dCrlti ma
[ Xlhat combining technical and behavi700u% al i
reduction in greenhouse gas emissions (GHG)

Policy instruments aimed at influencing i
ot [n2e)l wHowever, their use has soared in rece
oci al psychol , behaviour al elcdINn&mamp | e sl

ow abound of ir use tof siupmpaolry pgrhac tdiecves
t ulyw!l eRawiadl e n e eki ndar aolf [tadolast i @ o mmonl y U
n relation to i mate change policy: provis

c
efault rulopd] and framing

o~ w S wnw S

This communi cati[oSnJothmawsi ofhredn Gly uAthileen cy f
Ecol ogi cal Transiini whi ¢, ADBNME)i nterdisciplina
researchers and evaluators has been working
i nstrument s ai med at supporting voluntary
depl oyed[ VTaimdFroaamnaeheir evaluati on.

The study has raised three questions, t h
communi cati on:
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- What does the I|literature on behaviour al

of VBC instruments in the area of sust ai
- How far are VBC i nstlriufmee nd est tdienpg so yeevda |iur
ways ?

- What do these evaldafieonmptaelkt!| odb&BIC 1 Ime
area of sustainable transitions?

Di fferent tools were used!l toi mqrsaer i hhes

review of the I|Iiterature , at the nexus of s
policy analysis and programme evaluati on; a
evaluatiotné$ eofvBE€netashh sitmr ufirrance and abroad in
transitions. Subsequent findings were then

researchers and practitioners.

Preliminary wevidence suggests that exi st
evaluate the i mpact o f VBC instruments in t
reasons: 1) most available knowledge iwhiledse
relailfe conditions associ at[e@dOwR)} hkebWwkedogeen
available in the area of soci al and heal th
ecol ogical [tlif0gdgB8%i thenl|l ateaature is mostly co
change, despitelehelraabgnéseﬂ mhéese barrier
most VBC instruments are used in combrnati or
sustainabllity policies, but the compl ement a
5) existing 4vdleua/tBiCome mafi nrédalmi ted i n numbe
the amkeovte oned knowl edge gaps.

These | imitations may raise concerns 1in
instruments for sustainability purposes, t h
change tetbliggesepl oyed, and wultimately ¢t
instruments to trigger genuine behaviour al c
Il n response to the above challenges, a new f
view to help analyse VBC instruments in the
the heuristic value pi2ltBNE2l8Btamss ihecorseti bal
barriers to change in this area, and their ¢
in combination with other Il nstruments or a
framework i s testedB&€ninbertmeetd amosi esr edq
France, which have been identified in a fir
ADEMEG6:]lwor kshops, chall engdsgit personahdzed ms
building. We anticipate that our study wil/
choime) ementati on, amdcétewanewmdtsi on of VBC
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Extended abstract

Demand Side Management (DSM) plays a key role in the energy transition by helping
balance the volatility of decentralized, renewable energy. It allows households to benefit
from cheaper, locally produced energy during times of surplus. However, energy
flexibility & central to DSM has a strong social dimension. Understanding how flexibility
relates to diversity factors such as income, housing, or family status is essential to designing
inclusive programs and avoiding the exclusion of vulnerable groups frardafile energy
access. The concept of a social license, originally from the mining sector, highlights the
importance of legitimacy, credibility, and tru@outilier & Thomson, 2011)Applied to
automated DSM(Adams et al., 202]1)it underscores that meaningful, ongoing public
acceptance depends on recognising soci al pr
agency rather than treating flexibility as a mere commodity.

Assessing residential energy flexibility requires considering both appliance use and user
behavior, as identical devices can show different potentials depending on how they're used
(Afzalan & Jazizadeh, 2019 lexibility depends on social, cultural, and economic faétors

what Powells and Fel2019)t er m #Afl exi bi l ity capital o as
change patterns of interaction with a syst
Wealthier households typically have more options, so a DSM policy or program that
overlooks this matter riskreinforcing existing inequalities. Libertsq@022) adds that

flexibility is also tied to social status and critiques demart® technologies for assuming
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that all users are rational and equal, an assumption that often disadvantageis dower
households.

To address the social dimension of DSM within its cultural and economic contexts and
support a just and inclusive transition, ecial License to Automate 24xk of IEA Users
Technology Collaboration Programme developefleaibility readiness frameworkThe
framework builds on several supporting activities including a literature review on how
diversity dimensions affect DSM participatigHenriksen et al., 2025a diversityfocused

analysis on energy saving actions of the Flash Eurobarometer 51¢&dkimas et al., 2025)

energy profile data analyses to understand divespicific consumption differences
(Garzon et al., 2023and research into social dimensions of energy commuritisa r t i n 6 s
et al., 2024) The full Task report provides an overview on the complete redditisnond et

al., 2024)

Methodology.The framework was developed through a matige, collaborative process,
drawing on findings from other SLA2.0 activities. Based on a synthesis of existing
theoretical perspectives, flexibility readi
energy use in time, space, or intensity to accommodate specific needs regarding power
c 0 n s u mdincluding &hifting, relocating, or adjusting the intensity of use (adapted
from Libertson, 2022 Diversity dimensiond such as gender, income, age, family status,
and housing were selected based on project research and prior findliieywiksen et al.,
2025) Expert workshops {& participants) identified key flexibility factors per dimension,
created expressions of low, medium, and high willingness to support tangible
understanding, and mapped sed@mographic traits to these factors, forming the basis for
the framework. This mapping informed the definition of three flexibility readiness profiles.
The final framework and profiles were validated and refined in a concluding workshop.

ResultsBased on insights from the literature and expert knowletiigeecore dimensions
of flexibility were defined, impacting thiexibility readinesof consumes:

1 Flexibility Capacity: Involves the physical potential for flexibility, including
prosumer technologies (e.g., solar panels), household loads (e.g., appliances),
enabling technologies (e.g. home energy management systems), and temporal
capacity (available time to engage in filety).

1 Flexibility Ability: Considers the awareness, information accessibility, knowledge,
skills, energy practices (when, where and what for energy is consumed) and
flexibility of said practices. In this context, ability to control energy practices and
ability to transform (abily to change conditions to improve flexibility) also play
important roles.

1 Flexibility Willingness:This refers to the user's motivation to engage in flexibility,
influenced by perceived benefits (e.g. provided through incentivisation), technology
affinity, and social norms.

Our research showed that these dimensions and factors show noticeable variation across
social groups: Positively, men often exhibit higher technical flexibility capacity through
greater access to enabling and prosumer technologies, while women tend toidieare
temporal capacity. Households with young children show increased capacity linked to
household loads. Homeownership and higher income boost flexibility capacity via access
to advanced technologies and energy loads. Middlked individuals display @anced
flexibility ability due to their knowledge and control over energy use, with women showing
strong awareness and practicesed flexibility. Men often dominate in skills and
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transformative capacity, supported by financial means and degisaling power.
Willingness to engage is higher among men, driven by technology affinity and financial
incentives, whereas women are motivated more by environmental and social factors.
Higherincome and mediuamcome households, as well as young, taffime individuals,

also demonstrate strong willingness, supported by homeownership and access to incentives.
Conversely, lowincome households, tenants, and those with young children facerbarrie
including limited access to prosumer and enabling technologies, reduced control, lack of
information, and skill deficits that constrain flexibility. Older adults show lower willingness
due to low digital literacy, while lovincome groups often find lined benefits, reducing

their motivation to participate.

Flexibility readinessan therefore be grouped into the following three levels:

1 High readinesstechsavvy, higheiincome, homeowners with flexible schedules;
men favour technology and finance incentives, women lean toward manual
flexibility and social/environmental motives.

1 Medium readinessgroups with potential but limited by access or challenging
routines, including young people, households with children, and tenants.

1 Low readinessiow-income and older households facing financial, informational,
and routine barriers, especially older women and those affected by language issues.

These profiles show thdtexibility readinessis shaped by intersecting factors such as
income, age, gender, and housing status, shifting household positions up or down the
readiness scale.

Conclusion The flexibility readiness frameworlcan offer valuable insights into how
households can adapt energy use to support system needs. However, focusing solely on
individual flexibilityd especially when tied to technological resouécesks reinforcing
inequalities and overlooking the broader engtive of reducing overall energy demand.

This is where the concepts of sufficiency and sobriety are crucial: DSM should not only aim
to shift consumption in time, but also reduce it to ecologically sustkinabels(Guillard,

2021; Thomas et al., 2019Vithout this, DSM programs risk privileging higlonsumption
households with the means to automate, rather than encouraging restrained, conscious
energy practices.

Embedding DSM in community contexts can strengthen both flexibility and sufficiency
with shared goals like optimizing local renewable energy, autonomy, and energy solidarity
fostering more inclusive engagement. Framing flexibility as part of a collectivet ¢o

reduce dependence on the grid encourages more conscious and cooperative consumption
practices, moving beyond individual performance toward broader ecological responsibility.
Flexibility readinessshould therefore also assess how practices aligim sufficiency and

social valued not just technical responsivenésto ensure DSM contributes meaningfully

to climate goals and systemic change.

ried out as pa

Acknowl edflementesearch was <car
t.hel tUswea s TICPn dlen i

2.0 Task carried out within

Austrian Feder al Ministry for Climate Acti on
Technwi obgyn the | EA Restber SweGosespheEaergmg Age
Feder al Office for Energy. It was further su
(project 101160678)

=== Back to table of contents
116



Ref erences

Adams, S., Kuch, D. , Di amond, L., Fr°ohlich,
& Yil maz, S. (2021). Soci al l i cense to autom
electricity dEmaeandgymReasagame i 0& 1D02c2iladl. Sci enc
https://doi.org/10.1016/ ) .erss.2021.102210
Af zal an, M., & Jazizadeh, F. (2019) . Resi den
response using energy consAnpnnnltuemth%%dm@ﬁas a
https://doi.org/10.1016/j).apenergy. 2019. 1136
Boutilier, R. G., & Thomson, . (2011). Mo d e
Fruits of a dialogueSdboeit avle,Rl0ildHMMoe y and prac
Di amond, L., Str°mber g, H. , Yi | maz, S. , Gar z
J., Esterl, T., Ettwein, F., Fina, B. , Henr i
Li, N., Lukszo, 2Z., Mar t i,n 0As., SA@GQMI) .KL.i,c eMisceh
Aut omate 2. 0: IncOrU|se|nvteedanAdppOoommthnemtyto a Soc¢
Autofhpatel0O0O5) [ Final Report]. | EA User sTCP.
Eakins, J., Power, B., Ryan, G., Str°mberg
why? Analysing diverse beEkEaergyr RespaRChES&r 8
Scielncle 103922.

Garzon, G., Yilmaz, S., Li, N., Koll mann, A.
Consumption Flexibilities f r@omfae rGenncdee rP raoncde ¢
BEHAVE. 2BEBAVE 2023, Maastricht, NL.
Guillard, V. (2021). Towards a society of so
behakFiekFd Actions Science Rep®%pdciallhl8s6slweal r
39.

Henri ksen, . M., Str°mberg, H. , Branl at, J.
& Motni kar, L (2025). The rodiedeo fmagreagementa
acceptance: AEhetgy aElu@3de)c,rewc.gvhtt ps: /-/ doi . or
02-503® 4

Libertson, F. (20s2n2i)f.t i(nNgo )e mreorogny fuosre :t iRreev i e wi
reconceptual i zimbBbrgerrdy xRég dadrtoh déa ADRcBilBa6l. Sci e
https://doi.org/10.1016/j.erss. 2022.102886
Martinds, A. N . K., Benjamin Schmid, Li sa Di
Selin Yil &aci. all 2PRd¢esses in Renewable Energ
Stakehol der I nterviewBigind&Wartlzen| Gondf eameln S&S
2-3.10.2024.

Powel | s, G., & Fell, M. J. (2019) . Fl exi bili
systeEemesr.gy Researchb4&i53oci al Science
https://doi.org/10.1016/j.erss. 2019.03.015
Thomas, S., TheAna, WUeuysdBrr,i slc.hkeKopgat z, M., &
Energy sufficiency policy -cfaopri trae sdi wHeslaltignag seil:
Ef fi cligebn)c,y1148®3 https:// dOL-BdAUMg/ 10. 1007/ s120"

=== Back to table of contents
117



Tradefs in Sustainable Food Con
Insights from a choicéased conjoint experiment on eatiributes in apple purchase

decisions
HAAcademic contributionbd
HAaPolicy/ practice contributiono

Pia Drechsel®2 Alexander H. Kracklauer!, Klaus Menrad? and Thomas Deckef

1: Neu-Ulm University of Applied Sciences
WileystralRe 1, 89231 Neulm, Germany
e-mail: ;alexander.kracklauer@hnu.deb: https://www.hnu.de/ssbi,
0009-0001-90806088 0000-00020707+7954

2: University of Applied Science®/eihenstephaiTriesdorf, TUM Campus Straubing
Chair ofMarketing and Management of Biogenic Resources
Am Essigberg 3, 94315 Straubing, Germany
e-mail; ;thomas.decker@swtde; web: https://mnr.cs.tum.de,
0000-000310791056; 00000001-6897-4053,

Keywords: Consumer Behavior, Sustainable Food Consumption, Sufficiency, CRagz
Conjoint Analysis, Trad®ffs, EcoAttributes

Extended abstract

In the face of climate change and ambitious ecological objectives, sufficiency is increasingly
gaining traction as a necessary complement to efficiency and substitution in sustainable
transformation processes. Food producers and retailers are also cadengising pressure to

meet established sustainability goals and to conserve resources across their entire supply chains.
The production and distribution of fruits and vegetables, in particular, contribute substantially

to ecological burdens: lopgjstan@ transport spanning thousands of kilometers, combined with
energyintensive storage such as refrigerated shipping across ocg@ans e si gni fi can
driverd1l]. At the same time, conventional farming practices often involve extensive
monocultures with high pesticide use, which accelerate biodiversity2bsBesides that,
singleuse packaging is a crucial environmental factor. Plastic packaging is still essential in the
food industry due to its hygienic properties, protective function, storage stability, and low
cos{3]. However, it accounts for more than etiird of global plastic consumption and is a

major contributor to pollutiofd] Its short lifespan and careless disposal often cause serious
ecological harm, ranging from the massive accumulation of plastic waste to contamination of
ecosystem§]

Although consumers show increasing interest in sustainable products and environmental
issuefb], many food manufacturers and retailers hesitate to adopt suffiexerecyed or
resourcesaving practices due to fear of additional costs and adverse market reactions.
Understanding consumers' traoliés in favor of sustainability is essential to devahgpa more
effective and sufficient transformatif@). This is particularly true in food purchasing, where
decisions often involve complex tradff's between ecological ideals, price sensitivity,
convenience, and other product attrib[@gsKnowing how individuals evaluate and prioritize

these factors is vital for designing products, assortments, and marketing approaches that support
sustainable consumption.
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i ke apples providegsnaanngdeal

|l es are among the most frequen
familiar with them, and they come |i nsingannayl sf,o
such as packaging type, origin, or producti c
growing availability of sustainabl e alterna
ecol ogi cal features consumer s ngritor igto zteo am
suffi-wniesmmmctyed choices, even if 1t melad]s sacr

Fresh produce |
processes. App n
h

To address this gap, our study investigates
attributes influence consumer preferences wh
are willing to make fPoarr t moorfe tshues tsad rawmedbyll ew aosp
conjoint (CBC) experiment, in which particip
apple product profiles that systematically
asked to selewnbutde mpsodloket§elpusethaskentfa
(duwelsponse format), they were additionally
products by seletThengppl édnpnebdi lops i vari ed s
centr al product attributes:

Orign( From t he Region, Germany, l'taly, New
Packaging (unpackaged, paper, bioplastic, conventional plastic)

Point of sale (supermarket, discounter, f
Certification (none, EU organic, Bioland)

Price

=A =4 =4 -4 4

For origin, we selected four levels representing a range of environmental implications
associated with transport and seasonality: apples from the region, Germany, ltaly (as an
example of intreEuropean import), and New Zealand (as a idisgance overseasport). For

packaging, we included unpackaged, paper, bioplastic, and conventional plastic options. These
alternatives were chosen based on current market availability and guided by the packaging
classification matrix by Burgstaller et[&8l}, which categorizes materials according to their raw
material source (fossbbased vs. renewable) and biodegradability. The point of sale included
super mar ket s, di scounter s, o rdgreflecting thed mostd st o
common food retaildrmats in Germany, which differ in terms of accessibility, price level, and
perceived sustainability. For certification, we distinguished between no certification
(conventional), the EU organic | abel, and B
stricter organic certificatiorj40]. Finally, price levels were defined in alignment with actual

retail prices for apples in Germany and varied systematically to allow for an estimation of price
sensitivity across the different product profilEggure 1shows arexample ofaconjoint choice

set.
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Which of the apples shown here would you buy?

From New Zealand From Germany From ltaly From the Region
Unpacked Bioplastic Packaging Plastic Packaging Paper packaging
Point of Sale: Point of Sale: Point of Sale: Point of Sale:
Supermarket organic store farmers’ market Discounter
1.39€ 249€ 3.50€ 239 €
Select Select Select Select

Would you really buy the selected product?

Yes No

Figure 1: Example of conjoint choice set.

A quantitative online survey was conducted with 948 German consumersvdptriutilities

were estimated using a hierarchical Bayes approach to analyze the CBC data. Based on these
estimates, we assessed the relative importance of each product atinblyzed combinations

of features, and compared them to provide nuanced insights into how consumers rank trade
offs. Results show that origin had the greatest influence on choice behavior, followed by point

of sale, packaging, and price. Organic certifaratplayed a minimal role. Apples from the

region, German apples, and unpackaged apples received the highest evaluations. On the other
hand, plastqp ac kaged apples and i mports from New Ze

Examining utility combinations reveals how consumers balance ecological signals with other
factors. For example, unpackaged apples with a high price were rated more favorably than low
priced apples in plastic packaging. Likewise, conventionally grown hpéaakaged apples
were preferred over Biolanckrtified apples in paper packaging. These findings indicate that
consumers are willing to make trad#fs and perceive sustainability as added value. They are
guided by a sufficiency logic that prioritizes siafty, visibility, and ecological coherence

over abstract certification or reduced cost.

In conclusion, sustainable food choices reflect a complex interplay of perceptions, practical
considerations, and the visibility of ecological benefits. Our chioésed conjoint experiment
shows that sufficiencgriented preferences are measurably pregsentnany consumers'
everyday decisions, particularly when ecological attributes, such as regional origin of plastic
free packaging, are available, clearly communicated, and easily understood. The results bear
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several practical implications. First, price was less important than expected, suggesting that
sustainable improvements do not always require financial compensation to gain consumer
acceptance. Second, the consistently high utility values for regionaingadkaged products
indicate a demand for simpler, lampact options. This supports the idea that reducing product
variety, limiting longdistance imports, and eliminating unnecessary or overpacked products
could serve environmental goals while aligningweonsumer preferences. The full results will

be presented for the first time at the BEHAVE 2025 in Paris.
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Extended abstract
1.1 NTRODUCTI ON

Young adults living in-ihafdgecciemitedhoafst ey iam
afford energy services, placing them at ri sk
frequently overlooked i n both hien obBR rhaeaagu rt enrm
problem i s widespread and is therefore often
younger people [ 1] On the other hand, young
health effects are supposaend ttoh ebye olfawveenr dtoh ann
themsel ves as energy poor [ 2].

Our research examines the energy poverty dif
Whil e young households are not often identif
encounter unique vulnerabilitie¢ssimceheer see
we investigate the extent to which injustice
institutions cause energy vulnerability amon
housing inequalities, | ilmictked faaceang ntid i oer tc
needs result in energy injustices that can s
We first show that energy vulnerability 1issu
di stinct approach compared to other popul ati
vulnerability and energy injustiimce time rredlad i
housing markets and of institutions in produ
We finally discuss the energy injustice fAgap
2. ENERGY VULNERABI LI TY OF YOUNG ADULTS: A PEF

A SPECIFI C APPROACH?

Vul nerability is wusvually analysed through th
capacity of response. Energy vulnerability (
into energy poverty, invol ves smeawe rraell adiemetnos
indoor temperatures in summer, and | ow tempe

|
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may be related to certain threats, such as t
|l ow i ncomes. I n terms of capacity of respons
of households can deal with shi gndemartghy ibnialdle
housing conditions and a | ack of choice rega
and fewer opportunities to benefit from cert

Conversely, the concept of energy injustice
perceived as unfair [4]. EI can be analysed
[ 5]: distributive, procedural and recognitio

Young adults share some common characterist:i
adulthood involves | earning to |live independ
oneds own place, managing a dwpgmertt, fpragmngn &
parents. This | earning process also applies

understandings, and applied to energy use,

However, young adults are not a homogeneous

EV may exist, depending on the group consi de
international ), employed young adults, and vy
empl oyment, nor training (NEET). These groups
both [ |l and in terms of the materi al

n terms of their salhleyd ultehse saen dg i
i terms of social ties [8], resu
ferent | evels of social support,

i speEorfecampéegyeneygytasesstan
l e to students. The way in which d
recognition of their specific nee

Q

(9]

o
- —a -
5 ® S T o

3. HOUSI NG MARKETS AND I NSTI TUTI ONS AS APROD
| NJUSTI CE
Based on an analysis of the aeademnitcuraendd igirte

with stakeholders involved in research and p
main Aproducerso of EI
On the one hand, the | ocal housing mar ket [ 9
tensions on the segment of small flats, a si
financialisation of the housingi mBnBet whbchs
reduced the supply of affordable housing. Yo
which are equipped with inefficient electric
On the other hand, young adults are dependen
exacerbate their energy vulnerability. For e
designed for families. Fur t herantocroer,d itnhge rteo awpt
it is acceptable to Iive in poor housing con
4 ENERGY I NJUSTI CE GAPS FACED BY YOUNG ADU
| SSUE
At city |l evel, we identify three types of EI

The distributional El gap is driven by both
in unequal energy burdens, and the need to wu
driven by differences i n acyxe®eisrsg tlhhowesehrglydsas

|
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not benefitting from the ACh que ®nergieo. C
ability to study at home, potentially i mpact
The procedur al EI gap relates to knowledge o
how to access it. There may al so be procedur
residents to express theirecneievdes henl pc owiltehc tsi
repairs. Finally, the timing and spatial ava
needs and constraints of young adults.

The recognition EI gap may be related to inf
young adults do not require high |l evels of t
identified a gap that disadvartgage® fSprei gdmc
to help them navigate the French administrat
specific needs of students who require warm
are also not recognised.

5.CONCLUSI ON
Al t hough young adults are often absent from

relating to energy poverty, our work suggest
ffordable energy is a problem fordimaihiycuylotwin
through the | ens of energy vulnerability 1is
actual energy poverty, but also on this grou
either temporarily or Ipestmakemol ger Suondi Beu
contributing to energy vulnerability, their
adults contribute to the gener al research ag
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Extended abstract
l ntroduction and Motivati on:

Buildings account for about 40% of t he EUOG:
greenhouse gas emissiofl§. Decarbonising this sector is therefore essential for meeting
Europeds climate goal s. Achieving impoved r equ
energy efficiency, lower heating loads, and greater deramledflexibility are all needef®].

Stronger building performance cuts emissions, lowers costs, and reduces fossil fuel dependence
[3]. Making buildings more flexible also helps balance supply and demand as variable
renewables expand.

However, technical and infrastructural solutions alone are not sufficientw®edl success
depends on the willingness of people to accept, adopt, and adapt to these measures in their daily
lives. Policies promoting retrofits, smart thermostats, EV @rargr heat pumps inevitably
require participation from building owners, tenants, and households. Without widespread public
support, even the bedesigned interventions risk delays, limited uptake, or outright rejection

[4]. Fostering acceptance is therefore not an optionabadulit a core condition for meaningful
decarbonisation. Understanding peopl eds pr e
policymakers to craft measures that are not only technically sound bytaateived as fair,
practical, and beneficia]5]. Strong public acceptance can amplify the effectiveness of
technological solutions by encouraging complementary behavioural changes, such as shifting
energy use in response to riate pricing or actively participating in demangsponse
programg6]. Conversely, poorly designed policies that ignore social acceptance risk backlash,
resistance, and missed climate targets.
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While many studies assess technical and economic impacts, fewer explore how people perceive
these measures. Existing research often focuses nardovay retrofits[7] or pricing[8] o

without connecting findings across contexts. Factors like cost, trust, fairness, and responsibility
all shape support. To make decarbonisation socially viable, fragmented evidence must be
brought together to guide better policies and future research.

Research Questions & Objectives:

This study aims to lay the groundwork for future research on how to foster public acceptance
of policies and interventions designed to improve the energy efficiency and flexibility of
buildings. By synthesising what is already known, the project seekarty evhich factors

shape public support or resistance and how these insights can inform policy design and
implementation.

The central question i8Vhat factors influence public acceptance of decarbonisation measures,
and how can these insights guide more effective policies?

To answer this, the project conducts a comprehensive review of studies on public acceptance
in the context of building decarbonisation. This synthesis identifies common drivers and
barriers, highlights research gaps, and offers practical guidance to degigrs and policies

that are socially robust and impactful.

Met hod:

This study uses a systematic literature review to map and synthesise current knowledge on
public acceptance of building decarbonisation measures. Onlygegewed articles published

in English since 2015 in OECD countries are included, focusing on ¢ermat@ns like energy
efficiency upgrades, renewable integration, smart heating or cooling, direct load control, smart
charging, or dynamic pricing. Searches were conducted in Scopus, Web of Science, GreenFILE,
and ProQuest using combined thematic andhodlogical terms related to acceptance,
attitudes, and user perceptions in residential contexts. Standard screening steps removed
duplicates and excluded purely conceptual papers to maintain a robust empirical base. Key data
0 such as intervention typec@ptance drivers, and study methddsvere coded to identify
patterns and gaps.

Results and Key Findings:
To provide a basic overview of the revieigure 1 shows how the final 548 studies are
categorised into thematic areas, highlighting the spread across energy efficiency measures,

demand flexibility and pricing, renewable energy technology and storage, smart home
technologies, heating and cooliragnd related subategories.
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(154)
—

Fosrgy Effclent 23)
Appliances (APP)
(124) Renovation/Retrofit/Building
Performance (REN) (131)
(70)
Search
Results Willingness to pay for Green
41
(548) Electricity (WTP) (41)
Electric Vehicles and Smart 13)
Charging (EVS)
L Mixed (MIX)

Figure 1. Categorisation of the reviewed studies by intervention type and thematic focus

Figure 2 presents the geographic distribution of the reviewed studies, showing a strong focus
on Europe and North America, with additional contributions from Asia, Oceania, and other
OECD regions.

Geographic Distribution

Figure 2: Geographic distribution of the reviewed studies

|
=== Back to table of contents
|



Across studies on building renovation and retrofits, homeowners and tenants generally show
strong interest in improving energy performance. Surveys often find that over half intend to
upgrade insulation, windows, or heating, and in some regions nearhakaltione so in recent

years. However, actual uptake lags behind intentions due to costs, trust issues, and perceived
hassle. Those who do complete retrofits report high satisfaction, suggesting clear benefits like
comfort and lower bills help close thgmp. Forheating and cooling technologjemancial
incentives and trusted advice appear crucial. Environmental concern alone rarely drives
adoption. Clear information on costs, savings, and performance can shift hesitant households
toward investment. Satisfaction with upgrades is generally, mgh comfort gains cited as a

main reason for support.

For energyefficient appliances, many consumers see the value but choices are shaped mainly
by upfront costs and convenience. Labels alone have limited effect unless paired with incentives
or clear savings. Social norms and information help, but adopioains low among lower
income households without targeted support. Some studies find D&% bf lowincome
households benefit from appliance assistance, despite widespread willingness if costs are
reduced.

For demand flexibility, p-respgnde grgramsvdepehds ong n e s ¢
trust, fairness, and clear savings. Many are open to flexible tariffs or direct load control if they

keep override options and see real benefits. In some trialshalfethose flexibility contracts

when savings were clear, but many expect bill cutsb13% to participate. Different segments

exist: some households are open to experimenting, while others are higtdydoss and want
guarantees. Similarly, willingiss to pay extra for green electricity is shaped by perceived
fairness, trust, and clear environmental benefits. Most consumers prefer solar and wind over
biomass and are willing to pay about 5% more if they believe the supply is credible and the
impact clar. People with stronger environmental or altruistic values are especially likely to
support paying more.

Finally, for smart home technologies and electric vehictemvenience is the top priority.
While energy efficiency is valued, users adopt smart thermostats, Home Energy Management
Systems, and smart EV charging primarily for practical comfort and control. Trust in
automation, the ability to override settingeadaclear evidence of cost savings are essential.
Many households remain unaware of these technologies or discount future savings, highlighting
the need for awarenesaising and clear, usérendly solutions.

Taken together, these findings show that public acceptance is shaped by a mix of perceived
fairness, trust, convenience, control, and visible ben&ggsarbonisation measures that align
with peopleds daily routines, address wupfron
are far more likely to gain broad support.

Conclusions and Recommendati ons:

This review confirms that strong public support for building decarbonisation depends on
measures being fair, affordable, and convenient. To close the gap between intention and action,
policies should combine clear incentives with trusted information,-teasye technologies,

and safeguards that protect comfort and user control. Programmes should lower upfront costs
through targeted subsidies, bundled retrofits, einalusive service models for heat pumps and
smart appliances. Demand response schemesldsliclude override options and clear
compensation to build trust.
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Researchers should explore how financing models likeilbpayment, leasing, or pagsyou

save can help spread costs. More applied work is also needed on practical ways to protect
comfort and make new systems easy and reliable for diverse househeddscd@hmunication

and local advice networks can help ensure people feel confident and empowered to adopt these
solutions.
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Extended abstract

Residential heating accounts for 44 % of household energy consumption in Switzerland and

over 15% of national greenhouse gas (GHG) emissionsSwitzerland should decrease

emissions from buildings by 82 by the year 2030 and achieve areto emissions building

stock by 2050 (relative to the year 1999)w Electrification of heating systems, particularly
through heat pumps adopti on, of fers a one r
emissions, with benefits increasing as power grids decarbgnize

To accelerate heat pumps adoption, the Swiss government has implemented a range of
supportive measureés part of the Climate and Innovation Act, an annual budget of CHF
200 millionis allocated for ten years to support homeowners replacing-fizssald heating
systems or improving insulatiom . Furthermore, Switzerland imposgsarbon tax of CHF

120 per tonnewith two-thirds of the revenue redistributed to citizens and businesses
benefiting those who consume less fossil fuglsWhile heat pump adoption is increaging
reaching21.3% of residentidbuildingsin 2023, up froml7% in 2028 fossil fuel systems

still dominate, accounting fd&4.4%of residential heating in 2023t . Which raises
concerns about theffectiveness of existingolicies

The effectiveness of existing policy instrument
extensively explored using various energy model s
pl angpngln Switzerland, recent studi@&isndlavei mgpl
system dyxmamiecd$ , t $biansge,d ammodd datgee nétABME he t he adopt
pumps in the residenticali seéccorremwhi pel soimes s$ uf
decarbonizati opicttaocgedgestotaaedisti onal policies r
raises the question of whether additional policy
of residenti al heati ng.

Many models focus on financial and technical factors influencing energy efficient technology
adoption, while behavioral factors remain largely overlooked, which may undermine the
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effectiveness of existing policies and slow adoption. A growing body of research indicates
that human decisiemaking often deviates from full rational models due to cognitive biases
such as present bias and limited attention. Instead of engagintpanocaigh evaluation of
costs and benefits p @p X Individuals often rely on mentahortcuts to simplify complex
decisions @hp. While these shortcuts can ease decisi@king, they also introduce
systematic biases that distort perceptions of technology attributes often leading to an
overestimation of costs and an underestimation of potential benefits, ultimately hindering
adoption of energyefficient technologiesp o.

Against this background, this study aims to evaluate the effectiveness of various policy
instruments in promoting heat pump adoption, while explicitly accounting for behavioral
factors that influence household decisioaking. To do that, we adapt an eixigtconsumer
choice framework (See Figure?l)originally designed as part of the Sweet Cosi project to
capture individual behavior into energy system models

Figure 1: consumer choice framework

~
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The framework illustrates how sever al agents ir
characterizes the information and technologies a
(e.g., weather conditionsacterirggd pby cas¥et Eat h:
take decisions Tm ttadke ctheodicei onod,ulaegent s need in
t he environment . However, t his i nformati on i s
Observed a@ndnpermat ven might be different due t
that is in principle observable might not be ave:
observe information in their c lcoastei omesi. g hSbeocuornhdo, 0 ¢
mi ght have mi sperceptions, e.g., agents might ob
attention to these footprints or wrongly judge t
i n t he choi ceevnmodduvaltee,s whhiechdi fferent deci sion
environmental, etc.) and combines them into a f
communicate it back to the environment
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This consumer choice framework is applied to integrate three key behavioural factors
(environmental preferences, attention to environmental impacts, and present value bias) into

an agenbased model that simulates the adoption of heating systems in $awitizen this

model, households are represented as agents who make annual decisions about whether to
retain their existing gas heating system or switch to a heat pump. Each decision is guided by

a scoring function that evaluates available alternativesdbasetwo key dimensions:

monetary cost and environmental cost. These individual scores are then aggregated into a
single overal/l score for each option, refl e
subsequently selects the heating system assogiétethe lowest aggregated score, thereby
minimizing their perceived total cost

The behavioral factors are quantified using three multiple price lists experiments integrated

into the 2025 wave of th®wiss Household Energy Demand Survey (SHEIPSK
Firstenvironment al preferences expewillngresst whi ch
to pay (WTP) for carbon mitigation, reflecting the value they place on reducing emissions

p p. Secondattention to environmental impacts experiment which aims to capture the

extent to which such attention influences actual decisiaking, recognizing that

individuals may not fully consider environmental impacts in their decision maping

Third, present value biasxperiment which aims to capture the tendency to undervalue future

energy cost savings compared to immediate investment ¢osts

After data collection, we will run the following policy scenariage apply our model to
analyze the impact of public policies on the adoption of heat pumps in Switzerland. These
policies include classical economic instruments such as carbon taxes on fossil fuels and
subsidies on investment costs of heat pumps but afsomation policies to correct
misperceptions, and the combination of the t®or approach allows us to examine the
impact of policies when behavioural factors are accounted daundersand their empirical
relevancewe compare the model outcomes for the scenarios with and without behavioural
factors. Our approach therefore provides conclusion at two different levels. First, we
contribute by informing the public debate on appropriate policy measures to decarbonize
residential heating in Switzerland with an empirically founded mdhdat accounts for

i ndi vi du a lSgodndbgdomparinggmodel outcomes with and without behavioural
factors, we draw conclusions on the empirical impuaréaof behavioural factors for
numerical modelling of heating adoption behaviour and its impacts on public policy support.
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Extended abstract

AHeal thy Homeodo is a publiopgwadeemésaat nhngi a
building stock, with a pabe¢icglaf ébdesl|l pynci
action is coordinated by ENEA (the I talian N
and Sustainable Economic DeveAsosponee natt)i,oni nf op
Rights of the El derly and Pensioners), which
initiative supports the | mplfeommematnactei o:nf oBuitl
Directive (EPBD) within Italy's Intp@tated N

As part of theel nalti @aniah| lagyaeaBN&EA on behalf
of Environment &aedl|l Ehei ghpy mBecemnmicowurage publ i
the i mportance of I|iving in sustainable, hea
the renovation rate among househol ds, especi
and health rinsks,e Obyntfeoswesitn@no bet ween ener
and quality of [Rfe for people over 65.

Elderly citizens were deliberately chosen a
barriers to home renovations due to anxiety,
new techmnol ogi es.

The project f-sotld gopewe d p par omwelht i combi ni ng t ecl

participatory activities. It opened with an
100 participants, i ncluding institateonal
professional s, and | ocal stakehol der s. The

support elderly citizens during the retrofit
more sustainapbble energy habits.

n the second phase, a focus group using the
I

I
el derly participants to explore four central
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inconvenience it causes; (2) financial const
construction; and (4) perceived benefits suc
savi[nglfhi s f or mat encouraged open, structure
uncertainty and hesitation among older citiz
l ack of «cl dgarr] i nformati on.

The third stage involved gener al practiti o
i mplications of i nadequate I h8Plbei renfvi m @ inmg
highlighted sever al critical factors such a
noi se, vi brati ong,alandofsowhiadh icodtartii bmt e t
respiratory 1illness, st 8Thse s ea nrde spud yt csh orl enign
projectds core message: energy bwthoaafoom 0
preventive healthcaf&@0fjofllhe aging popul ati

To further assess attitudes and housi ng C

administered to a sample of 100 individuals

recruited through general practiamdnamsqgnlciam:e
survey ©platform. Many respondents were home
buil dings and 47.2% in ot hfeamitlyyp elsormds dovre | d u
Most respondents reported spdamdi nd es uhbrgptoartair
ensuring a safe and comfortable |living envir
The responses revealed three main areas of

i mpacts (e.g., dust , noi s e, respiratory dis
construction, fear of scaffoldtcngmadri ngtr an
procé¢dPboor communication with <contractors a
contributed to stress and resistance. Not abl
enesgying technologies, andumdst nigst evevy @n tf ioa
common spaces, with no inst4lll3dgti ons of EV c
Whil e the project gat hered valuable qualita
i mpact indicators | imits a full evaluation o
aim to quantify Dbehavioral chanwhes ,i nsudmt a:
renovations, consulted professionals, or acc
project. Coll ecting these-wonetlrdi cosutwiolmesband:!
policy recomméndati ons.

Many respondents indicated an interest in fu
financi al i ncentives. Al ongsi de a growing &
emerged H+etatsadetgegchnol ogies such sponseart
systems, i ndicating that per sonal security
i mprovpmBht s.

One notable gap emerged in terms of access |
reported never having participated in any a\
renovation. While some had receiasdaadwhi tect
and soci al wor ker s, a significant portion ha
project identified a substdntbilalhodigdgi tpalr t dio\
sample responded onl i ne,egnainry wpxirng cdipaintt sl f
renovation information, submit applications,

gests the urgent need for dedicated digit
m to navi gaapepleyn efragry bseemrevfiictess,, [aln7d] ma ke i
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I n the fourth phase, energy technicians and
renovation projects: noi s e, ust[ 1&peyice I
proposed a set of mitigation strategies, i nc
the use mpfact owechnol ogi es and sustainabl e
transparent and empathetic commuattcabhbsomr wi
cruci al t o creating trust ananongededt idreg | yp
homeowner]s .

The project concluded with a public dissemi
including institutional representatives, he:
and elderly citizens. The eventmewas sadhmrep pe!
practices, and promote subeiangalvhel dabonsr i
cl i mat[e20gJoal s.

Al t hough pi |lHealdt hiynr ld\vampel €ess ,a hi ghly adapt abl
scaled to[®RIheensegeobsoader i mpact and inst
emphasi zes the need for stronger partnership
pensi on, institutions and the National Assoc

il

al Bnces w be key to exphedl tnly paltireyachr ar
and bui Hdirmg slugpmpgrt sgseéeledsr t hi2idp eldat oon h

The final phase of the awareness campaign

accesstidbee upformation on financial i ncenti
bot h-cb®dw and advanced retrofit mdasuwrge ;0 ared
el derly citizens manage their enerf®y3]behavio
Il n conEHeabtbpiHOhse as an innovative and incl
policy, soci al wel fare, and healthcare. By ¢
and psychol ogi cal concerns, the ©project de
redefineadl ad oa d,jagnndi thyeil ngo mfnd rdtad eas | af ecal a
solution for sustf&i4iabl e aging in Europe.
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Extended abstract

For decades, cli mate change mi t i-sgiadted oand es
technol ogi cal optsiiadres .stWiattleign edemeaerdfd i ci ency
received more attention [1]. Yet, thamself ocus
on Climate Change) Sixth Assessment Report (
more systemic di mensions. |l ncr easlh ngt gl ftasce
and infrastructure design $@1fi-masseeveydolawst ild
and [ 5ei ngelalpproaches [ 6]. This reflects a
change involves not only technical adj ust mei

systems.
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energy, energy service). However, their app
anchored to a highly specific dataset [ 15].
of twelvevedeér vinae cators to fatilcobehenptsedna
pat hways [ 16]. While valuablestabhkishecdviiel
indicators and only adopted a singul ar Asuf
breadth.
To conduct this systematic review, the sear
component s: 1) l i fest-gide andiafdi extcorudi BY
component is composed of several kewywworads or
compoinenfteistsylcemposed of direct references (
such as sufficiency, practice theory, soci al
policy associated wi t h Abelawi otuhredy. cTohretseex t
behaviour, practices and consumption as embe
infrastructur es, i nstitutions, policy frame\
definition. This per sepheacvtiiovuer smoavse si sboel yaotnedd soer
emphasi zing their relational and systemic na
had to mention at | east one keyword from ea:
abstract orokeyfwooomst aedexcl uding factors co
7275 articles were retrieved from the Web of
screened independently by two researchers, f
eval uand omsi |l d shared prior knowl edge.
During this screening phase, articles were a
three main inclusion criteria:
l1.Conceptual i ntegration of i festyl e, eit
frameworks such as soci al practices, suff
ot her approaches that view behaviour as
contexts.
2.Focus omidleemaordd i ndi viduals and househol ds
wants, desires, energy services, final en
services.
3.Quantitative treatment of | ifestyle, with
variables or parameters enabling the repq
aspects.
Foll owing this initial screening process, a
expert consultation and the | ead researcher
|l iterature, thereby broadeningl tbder pe®peorasnid
for screening.
Once the relevant articles were selected, gu
individual s and heoeudehwledse exttrhhetcamdmdm t h
articles and indicators wereepgrstamaltyscias |l yF
article, in addition to basic bibliographic
degr owt hé) , domain focus -geéotucsrianlgé) ,morbatlh ad/
approach (survey, st astciemtaird alé ) a roal yaslisso, hneotde
(from Aunique average agento to very disaggr
|l ndi cators were further <categorseactdoracamd dam
use (heating, odaeppbiancansgdbet at imoné) but al
structure (central uni t scal e, ti me relat.i
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intensityeé). This structured categorisation
across diverse studies, enabling the identif
for more integrated representations of |ifes
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Extended Abstract

Smart Ssyst ems ar e increasingly promoted
acceleration of the energy transition. Res es
i mplications pl] Smart systems <can be extre
consumption, or employing interventions for
to consum2] ¥ettergghall enges in using t[h3ogJse sy
l eading to their subopti mal or i mproper use
smart systems and household energy behaviour
energy consumption and | oad shiftiingg.youoadadn
consumpti on fpreoank phecakr st.o lotf fi s an i mportant
often the electricity nehehasl|l ¢ot dieail t wi d & ma
gridés capacity, potentially |l eading to shut

First, we assess whether smart systems ¢c
consumption or can evoke | oad shifting. Next
opportunity and ability (MOA) framewgek. Th
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1.1l NTRODUCTI ON
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reputational ri sk associated with wunsustain
resources, energy and money and can p-romot e
promoting business practices <can ihern pp atotnesrun
and avoid overconsumption [7] which in turn
new customers [ 8].

Whil e companies are becoming increasingly a
resource savings, the uptake of sufficiency
supporting sufficiency <can be ocbhsee ravreeda smaa fn
economy. I n addition, previous research on
gualitative research designs and case studie
of sufficiency strategisesofnthempanmpbemadt &
Therefore, this research addresses exi-sting
oriented strategies, enablers and advantage
strategi es, aisviwteilds.as scaling act

2 . METHOD

This contribution employs an exploratory sequential mixed methods design. In a qualitative
phase, expert interviews with companies with a high orientation towards sufficiency were
conducted between October and December 2024 to explore existing suffisieatggies

and understand the prerequisites for their implementation. Thesteumstured interview

guide consisted of a set of guiding questions allowing for egeted responses. The
interviews (N=13) were coded using MAXQDA analysis software and arglysing the
qualitative content analysis method.

The guantitative phase then built on the qualitative findings and explored the extent to which
the qualitative findings could be replicated in a larger, more diverse sample of companies
from Germany, Austria and Switzerland (N=304) with a focus on sudtdiittya but not
explicitly on sufficiency. Study participants of the company survey were selected through
systematic and convenience sampling. The online questionnaire was made available to
participants via an online platform. The survey was accessiblebkatthe end of December
2024 and the end of February 2025. The invitations to the survey were sent by email or
shared in newsletters and professional networks, followed by a reminder two weeks later.
The data analysis is descriptive in nature, i.e. iuf3@s on percentages, means and standard
deviations. The mixed methods study has been approved by an ethics committee and was
pre-registered with an open science platform (https://osf.io/txjsa/).

3. SELECTED RESULTS

The following section presents preliminary results on the implementation rates of internal and
external sufficiencyoriented strategies among companies that participated in the mixed
methods study, complemented by direct quotes from interviewees thaibuhe reasoning
behind their adoption.

The quantitative results of the survey with regard to the adoption of internal sufficiency
strategies (see Figure Righlight that the most commonly implemented internal strategies are

a sufficiencyoriented culture, the reduction of resource consumption and the adjustment of
production volumes along need3ne interviewee statethatit he pr oducti on
oriented] toward [actual]] needs. This year
The resultsindicate that companies focus on implementing managedr@rgn and
operational strategies that are often more directly controllable and in line with the
organisation's existing sustainability practises. In contrast, strategies that challenge basic
finandal principles, such as limiting profits, restricting shareholder returns or avoiding
innovation cycles, are much less frequently implemented.
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Sufficiency-promoting leadership and corporate culture I 34,2
Limiting resource consumption GGG 51,3
Aligning production volume with demand [ NNNINIEGGGGEGEGEEEEEEEEEEEEEEE 70,4
Limiting technical means I G4 5
Choosing sufficiency-oriented governance and ownership [N 52,8
Limiting the geographical operating area |INNININGEEEE 552
Staff training on sufficiency [INIEIEGEN 42,1
Limiting profit expectations and growth targets |GGG 41,1

Avoiding product innovation cycles and launches of
unnecessary products

Adjusting investments and limiting shareholders’ profit
expectations

I Products & Operations
I 35 5 B Governance & Culture

I 33,6 n =304

0 10 20 30 40 50 60 70 80 90 In%

Figure 1: Uptake of internal sufficienayriented strategies

Among the external sufficienegriented strategies thaaddresscustomers and other
stakeholders, the most frequently implemented strategies are lobbying and activism for
sufficiencysupporting structures, raising awareness of consumption needs and questioning
consumptiorfor instancghrough communication campaigns and adapting sales and marketing

(see Figure). One interviewestatedthatbringing attention tsufficiencyi was t he basi ¢
of the company, the purpose itself was actua
our resources and our consumptiono

The results suggest that companies are more inclined to implement information and advocacy
oriented strategies, probably because these approachéswabarrier and less resource
intensiveand can improve reputation and brand positioning. In contrast, practical and structural
changes such ake expansion of the business model to include repair servisdended
warranties or inclusive financing are less likely to be implemeateother explanation for the

low prevalence of strategies thedmplement theproduct offerings of manufacturers and
providers e.g. through repair services, is the high number of service companies in the sample

of thequantitativesurvey

Lobbying and activism for sufficiency-supporting
structures

Raising awareness for consumption needs and
questioning consumption

Adjusting sales and marketing I 56,3

I —— 674
I — 5T 1

Advising customers to avoid unnecessary product
purchases and reduce their resource consumption

Designing long-lasting, resource-saving or
personalized products

True-cost pricing I 51 3

Offering repair, reuse and life extension services or
exchange platforms

I 55,9
—— 53,6

I 32,9
I Products & Operations,
Offering long product warranties and support for repair [N 24,7 I Governance & Culture

Offering socially designed financing support for fair
access to sustainable products and services

I 4.3 n =304

0 20 40 60 80 in%

Figure 2: Uptake of external sufficien@yriented strategies
Please note that the remaining results of the study, e.g., enablers and advantages that

facilitate the implementation and scaling activities to support the mainstreaming of
sufficiency-oriented strategies, are not included in this extended summary (Boneaf
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word count) but will be presented at the conference.

4. PRELIMINARY CONCLUSION

While this study revealed numerous sufficieraryentedstrategies in practice, there are
differences in how widely they are adoptdthe relatively low implementation rates of
financial and structural strategies imply that while sufficiency is being integrated into
activities and operations, faeaching systemic changes remain limited. The fact that 'soft’
strategies are the most populsuggests a gap between informational or educational
sufficiency practices and those that require structural and syste@mnge and therefore
remain underdeveloped in practis€his emphasises the need for supportive policy
frameworks or incentive structures to facilitate wider adoption of sufficiency strategies at a
strategic level.
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prices, r addsperre ad asmhiaf twitdoward sufficiency p
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Cont ext

Since the publication of the | PCC Working Gr
has gained renewed attention in both policy
corridor bounded bel ow by t heenionpgehr aftoirv ea tgoo
and above by the need to avoid overshooting
mar gi nal |l i festyle adjust ment, but a systemi
ecol ogi cal | i mibtass e[@3]a.h dThhdii sn gc amrarkiedsorsuf f i ci e
scal es, from macroeconomic pathways to secto
However, existing modelling frameworks r ema
contributionadfiresaéf ngi € heyeetod magmica |l amncd ad d ei
21st century [4]. Most conventional model s |
than on the underlying conditions that shap
jus-based theory: it is a governance principl
whil e ensuring that everyonebs essenti al nee
guestion: What investments and samtued uurmilverr
access to basic needs through | ow carbon mea
of such a transition? Addressing this quest.:
macroeconomic modelling.
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bet ween major world regions, i ncluding the C
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fair distributoiuamcesf ge¢ fofb@adtl yandhres framing
et hical standpoint but al so for ensuring p
governance of <c¢climate transitions.

For
Al on
i ncl
i mpr
f ocu
S
r
f

is article, we developed a set of scen
ide a baseline scenario without
ede faf itcacemmoy scenari o rehdi egesqgVy
ements to reach climate neutrality
on in thi sbapsaepdert riasnsa tdg wfnf isccieennacryi o, v
es i dentified. tTihiosgscE€mart Safdi meent o
conomic i mplicat-giode torfanpsrfioorrmaatsiealnnsg &
iency measures as a pathway to deep de

< O wnw =
(O]
D O

O« o

< —+.0n
(@]

me a
ma c
suf

—ToOocCcwmwocKQ

o o =

To i
var.i
i nde
i ndi

| ement this scenari o, we propose to en
|l es that reflect the principles of suf
(that we <call sufsduici iecaicgnceyndiexdex off om
s capture whether peopheboanmeaash assd

O X o 3
oo

(¢

|
=== Back to table of contents



their housing conditions meet essenti al st al
energy services.

Rat her than assuming fixed modal shares or
objective: by 2050, 100% of the population s
related to housi-ograond moldeki tnWeevsithneehnotoy unaenet di ¢

structur al transformations required, such ac
housing policies, and how these affect key
empl oyment, sector al dynami, candt GHdGe elmalsasn © e

Resul t s:

This work is currently in progress: we ar e
within the model, i n particular translating
macroeconomic framework. At thbspsboapgde waatck
resul ts. These wil/ be produced in the c¢comi
available in time for the December conferenc
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Extended abstract

The European Green Deal aims for <climate ne
system towards decarbonisation, decentrali se
digital energy services pdiade aiftlpye,viotbhallc hr oilse e
for integrating renewabl e ¢rnid rHjywesvoeur, c e sh easred
rely on the ava-l babl | ienig.reg., Hdaaitaae hgppd der at ed
smart energy products such as smart meters
for cus2.4®ece, the willingness to share ener
for the successful i mpl ementation of a digit
recognise benefits of smart technolrotgi®rs &mc
decrease of effort there is growing public
potenti al mi suse [o4f, Bbpjer sonal i nformati on
Existing research on willingness to share en
open to data disclosure whehevbéeybeanrfpéscekF
a represent[atlnvehet UKyf bwund that a majority
shar éolallfy smart meter data when it enabl ed
findings indicate otshuacth iarss tcrosme nstaavli nndost iovre ss
pl ay raolkeeyin shaping attitudMhs | towaircchs sd rualri
val uabl e i nsights, t hey primarily provi de
explanatory model s that account for under |y
contrast, studies such as those by Kim, whict
| oT, can provide a more comprehensive pictul
cal cul us [firlameiwor Rpproach conceptualdizés in
bet ween perceived benefits and perceived pr
intentions to disclose personal i nformati on
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I n the energy domai n, however, there remai n:¢
apply such frameworks, especially wi®rml yw, foc
Tscher s B pdtoreaeld. willingness to share dat a
benefits for self, for [&hihehlsi,ghtr, fexi dtoitrhg
predominantly on privacy concerns, with | im
sharing

The study addresses two core research quest.
1 .What i's the role of di fferent types of
willingnes t share energy data?

S
2.How does th
receiving t

0
e willingness to share energy
he data?

The research model of this study draws on the conceptual framework propdaealthyand

Siegrist [10], who applied the riskenefit approach (which is connected to Social Exchange
Theory and Economic Exchange Theory) to the case of sharing medical and genetic data. They
argue that risk and benefit perceptionspesictive variablesfor the willingness to share data
(WTS), whereas trust in data recipients is central to forming a sharing decision.

By transferring and adapting this framework to the domaienefgy datg the current study
extends existing research in two key ways: First, it expands the benefit dimension beyond
individual utility by incorporatingfour types of perceived value(efficiency, innovation,
transparency, collective impact) as conceptualized by Jetzek efl@l. Second, it
systematically examines the role wlist in energy data recipients (e.g., municipalities,
energy providers, citizen organizations) as a contextual factor in thbamnsit evaluation.

This integrated model is particularly relevant in the context of the energy transition, where
citizensd6 will i ngimsadanlya guessoh af personalmtdity puyalsala t a
precondition for collective action and systerevel transformation.

The study is-repsedenn adi geotoaml i ne survey of
conducted in 2022 by the fieldwork institute
assess participantsdo willingmreas theshamperd
benefits and risks, and their | evel of trust

T Willingness to share (WTS) was measured a
data of PV producti on, data on electrici
machi negoiomt asal e (1 = not I|ikely at all/l

T Ri sk perception was operat] bWlaclaipzteud ivniga pfr
and security concerns.

T Benefit perception was measured wugilng f ou
framevwor &i mensi ons of gener at ed val ue t
conceptuali zed: -dri)vemnlafef itdireonugyd, r da.)a v a
transparency of own energy behaviour and
value thdmeghidabaati on andrbv)envalmpact hn
society (i.e., the transition of the ener

T Trust perception was measured with three
energy supplier, commurniltOy association),
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Additionally, the survey captured respondent
the Media and Technol ogy[ 1¥2slagevn8cahepbypf Res
products deanmoddrapbioc char-atemrisstaipes ntusleld k du
response formats, and rJelwabel copdaocbégses |
consi stency.

Al t hough the data analysis is currently in p
share energy data is rather moderate, with s
4. 62) and an association n( Mn=er4g.y6 1s)u,p palnide rs I (i
for the trust for electricity data usage for
slightly higher than the average for the pub
= 4.70), anli ghoenrs i der abhg association (M =
moderate risk with sharing electricity dat a
supplier (M = 4.61), and slightly higher ri:
publinstitution (M = 4.77).

The five di mensions developed were summari ze
i.e. individual benefits through exploitatio
through exploration (4 andtbdnobenmndfei tog het h
associated with the energy supplier (M = 5.7¢
and association (M = 5.08). Similarly, i n t
provides greater pedcebyedompancneadagest itél pub
and association (M = 4.88).

Ultimately, enabling households to actively
sharing is not just Tattescshmi delhaowrn olue@dl anhe
Thi s study hel ps i dentdibfuy | dvihregs e s tiarmadtee tveemng e
communication are needed to unlock the full
Thulsi,stpaper contributes to Track 1a of BEHA
information systems theoryndandgtemeérgher seehn
deci-md kinng processes that wunderpin energy da
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Extended abstract

at n of renewabl e ene
ty o balance variabl e
tudy presents a model thoa sgeuda notni ftyh ea tcoot
talled components and their average f|
miting factors such as financial, reg
tic esti matploannsni onrgu canad effofrecdy svteeni | e
onal |l vy, the study analyses policy mea
rate flexibility deployment.
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xibility is defined as the abil
erational profile, where the op
r typical opemaitti  oone®f The fdleex
assumed as the maxi mum possi bl e
i ncreasing or decreasing its co
i beyonduaecepmgtoanh loe t | i mi t s. Thi
as an abstract potential but
practical armd deomdarxdlblid ilt
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, we simplify the technicahopotent
periodaat emp@rature at which a balanced
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must operate continuously).

T Assessing the fleéxichbirliict wepgquérsBsglEvdRr s
both the total number of EVs and, cruci al
of fer flexibility potewrthiaalg,i ngontnfaraystt o
users prioritize rapiaoperfadlilonc harlgixngi &v
further closely |inked to user mobility
which enables home charging andf eroearends ald
significant: wurban areas | i ke Vienna show
in Austria exhibit high rates, affecting
flexibility potenti al

Financial

+ Investmentcost

+ Energy Pricing : Financial
i Tech |

-Ber;iz\;lsglactor R e%er::::ump type . Exp_ected yearly revenue

«  Peereffect + Controllability of assets Behavioral .

«+  Trigger matters « Technical availability : gs:;ll.nl'g::n?:geralopennesstoprowdeDR
. (Financial) - .

:re%'tl:r‘r:gtive available heat supply * Retrofitinvestment cost * Trigger mechanism

+ Available heat pumps

Number of N Number of N NETber gf "
total products capable products capable products
with willing users
X Flexibility
- potential
'I(;hect!rﬂethg_lllt Technical __ Avg. available
?i?st:ﬁed?g\n:;ry) » product flexibility v product flexibility
Environmental Technical Behavioral Financial
Technical + Outdoor/source temperature ~ *  Activation ime/ramp + Acceptedduration of temperature  +  Height of
+ Available heat + Heating demand (building type) * Capacity & Duration . g?{‘::‘i'c"’;‘rate Ir::::t‘l:rey
pump technology + Availability of thermal storage : Zf:g:::clt?::l:_lagtwgrk + Desiredadvance notification time  +  Electricity price

+ Maximum number of interventions

Figure 10 Structure of the developed model as applied to heat pumps, illustrating the calculation of
realistic flexibility potential from the total stock of installed units and the theoretical heat pump
flexibility per asset.

FiguBbkhows the model structure applied to hea
applied to electric vehicles, with the dist
need to be considered separat eleyd aSstsaerttsi nagn d
average flexibility potenti al per unit, the
derive the realistic flexibility potenti al
9 Starting from the total stock of assets,
by technical and financi al constraints,
flexibility. This i1s further narroywed by
participate and enroll in flexibility pro
T Separately, on the | ower path, the theor e
pump is | imited by technical and environ|
feasi bl e, before further reducti onhse due
realistically deliverable flexibility per
This structured approach ensures that fl exi
readrl d soci al and behaviour al constraints,
pl anners and policymakers.
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The model has been applied to Austria using 1
units and i nternational |l iterature to quant
components should be [tle]gh2023@&I| | Jues mao tr gggu lda |
behaviour al factors significantly | imit us at
capable to actively participating components
survey datan iomlercmadngto paft2gdodp Pt8do Thheet we €

participation of asset owners in demand res
shaped by behaviour al openness to external
economic benefits, as wel | as Yy esocial vieda
beyond participation in DR programs, actual
vehicles are plugged in while parked, whi |
thermost af &V emaryi dfeusr t(her | i mit the average
estimation of the positive and negative fl ex
both optimistic and conservative assumption
flexibility contributions under var yiimareaedop
11 I n the conservative scenario for 2030, a
available for positive, and 108 MW for nega
temperature of OAC. In the optiifmicsatnitd ys d en &r
for positive flexibility and 520 MW for nega
di fferences between the godmdreidod aprtiomasr.i |y

Conservative scenario Optimistic scenario

500 positive
conservative
00

E 600 TT;
E = 30: E = o negative
g = 400 g > 400
ZE =
% T 30 3 = 300
= w /ﬁ g
C?D?D 2022 2024 2026 2028 2030 2032 02020 2022 2024 2026 2028 2030 2032
year year
2030 pos: 135 MW 2030 pos: 650 MW
2030 neg: 108 MW 2030 neg: 520 MW

Figure 11 Estimation of positive and negative flexibility potential of heat pumps for Austria under
both optimistic and conservative assumptions until 2030.

Further, di fferent policy measures were eva
technol ogies in the energy sector was furthe
can drive technology adoption rayndarddeki bahi
measures such as fossil fuel bans or target
barriers, measures addressing wuser willingn
cruci al for unlockingetlagsséetsity potenti al
Key policy measures therefor include:

T Public awareness ca-mpali dns g ap6d]chgartapnafsmistt ye
voluntary participation, enabling user s
decarbonization goal s.

T Training programs f or70f nbealtl epusnpandéansdelE
enhancing trust while ensuring the flexib

T Certificati 8fhorscifelmadiyml epr oduct s and i ns
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transparency and further enabling differe
reliable option.

T Legal requirements for[ 9gdBV]i e s umitreg op erc
compatibility across manufacturers and sy
user f HABusvbor amjon barriers to voluntary f

Future research could benefit from quantify
flexibility potenti al to better under st and
transl ate into measurable partithpatppnoand
extended to other flexible components and a|
further refine the model
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1 NTRODUCTI ON

decarbonization of the residential build
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es recently adjusted its sectoral goals f
gesting that sfi4ph) fTRane dbRalli emgex manal u
ani zational | tarrsapess!feo rrmaatt ri ofhistO adne@mp Ipe xaictty c a
t Dutch HAs encounter are asset heterogen
internal c ap[la&]i t Furotf he@m od eciss ional hi dden

=TT cCco®®3 3>
DOQQOY»TTO

o~ouvwypT———

utch HAs operate in a compl-makingtisusha
by egul atory framewor ks, st akeHhal]dlede nitnitfeyrie
and understanding barriers withiThed hdaismcofntte
study nivsesttd gate and understand the barriers

D
r

Theory (TCT) and Behavioral .Insights (BIl) as
2. THEORETI CAL FRAMEWORK

TCT has been applied in energy research to u

i mpl eme[n®Jat i p.aTOCT, f[olclulses on the <costs asso

coordination, negotiation, monitoring, and e

speciTiGatteywories identified in energy relate

information cost, negotiation cost; approval

cost, trading costl1l]andNoetnafbol [yt 8 hWe Bl gl ri atomesso nE O r
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concept of bounded rational it ymaiknitnog TcQGTp atca t:
AiThe Mechanism, of WiGolvig@siame r emphasi zes th

assumptions are centr al to understapdrirngotr a
TCresearch. Al ongsi de

TCT, Bl provide a cmghkingve Thess penspgect isv e
psychol ogi cal l i mi tations and heuristics she

bounded dfddfdilebhatugyl;gllooss aaversi o[nl6l]damespr e
behavior al traits contribut-emakbngrgandzatiséan
especially when innesbaabbnshdldwvlpapaeticem wel

I n recent year s, Bl has become i ncreas
i mpl ementati on, and evaluation of ¢Mnd@mgy pol
the dJEICIDhi s is especiall-gf friedieermaay domt dte, e
deci-md kinng environments are influenced by ¢
proce[s2sBlmlgavi our al barriers are now widely r

made and sustaind®.REpohritns ofrrgoamm itzhaet iEounrso p e an
emphasi ze that phenomena such as bounded r at

only affect individual but also institutiona
technicalecbandbturabbkearthese psychological ¢
adopt more ambitiolust egmatviang ohCBtamd eli ecf f
understanding of the structur al and diealavi ol

housing sector.
3.METHODOLOGY

This study adopts a multiple case study de
executed EER projects. The empirical data w
2024 and i-stfrudésrsdmintemakews, was$ hwelli as
anal ysis of renovation pl ans, strategy doclL
consisted of key deci sion makers such as
manager s, and sustainability coordidatodr s.
mi nut es and addressed topi cs such as reno
technol ogy adoption, tenant engagement, and
Data analysis was guided by a deductive
Codes included transaction cost categories
monitoring cost, as wel |l as behavional apdtt
status quo bias.
4 EXPECTED RESULTS
Preliminary findings from the case studies
iderable caut-rosk, odnhendébaolutri 8sgl bbwons
the growing policy pressur e -ntackkwangidse shd ggsh ew i te
HAs are characterized by both transactional
From a TC perspective, sever al stages in
complex, costly, and uncertain. The need to
and technical feasibility conmntlrairb wt e ;n tporhifg
contain heterogeneous building types. Mor eo
actors, i ncluding municipalities and contrac
cost s. Once pr oj ecotns pehnatseer, tHMAes imupsite mennvteastti
into monitoring and enforcing contractor pe
tenant needs, and resolving unexpected disru
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cost s. Il n addition, behaviour-ptotfeat $ss HAsyd
strong status quo bias, which | eads them to
i nnovative appr oatcéehrers hmarye f anfafkeerr Dlemrikgpe @ 8 S €
reluctance to adopt new technologies due to
energy savings, or reputati onal ri sks shou
renovation options, compli amce comame Watlks, t:
paralysis and cognitive overload. As a resul
relatively supportive, associations tend to
extensi ve plegnarritongeonrtdarlmatsi on, or technical [

These transaction cost and behavioral bar
asset heterogeneity not only increases the t
renovations but al so amplifiesigheopshohoéo
results in a higher tendency t or idsek aiyn tdeercviesn

5.CONCLUSI ON & OUTLOOK

This study reveals that EER in Dutch HAs i s
al so by i ntnearknianlg ddeycniasmiocns . Transaction <cos
diligence and coordination <cost s, cloarsbs n e
aversion and decision inertia, to discourag
strategies | eadi d@g tsoa mde ¢naskii chege ppa roecheyssies. o f
a complex interplay betweeni egnaluchanrrailenrs.ans

Looking ahead, this research contributes to the fields of behavioural public
administration, organizational deciskiomaking, and transaction cost economics in energy
transitions. The findings underscore the need for integrating behavioural insightslioyo po
design, such as using nudges, simplified compliance schemes, or default options, can
empower HAs to make bolder decisions aligned with climate neutrality goals.
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Extended abstract

1.l ntroducti on

The energy transition is widely seen as a de
is not only about technol ogies and itaabroguett s,
doing the right thing, appedsiwhgentthae &6 imeh
out to be more complex and complicated than
inequality end up reinforcing it instead? O
transition r epr osdutchee yt hwee rvee rnye adnits ptaor irteider e s s -
Schol ars have | ong warned against reducing |
|l nstead, energy systemstexrhenibast condegstradd
political, economic, and cul tumdlr afsamaed uraers
as transport, housing, and food systems [1, 2
Critiquing initiatives driven by good intent
commi t ment are urgbwnwthytaeerdided. tbBowbaer does
gain insights into Howtewowmatlt gy atsr aresihtnhi cmas dam
soci al, I nstitutioiWwai |l endupbaihabhé enercegyps

designed with ambitioushegwvdoommenalawaps dl s a:
out comelsese unintended consequences (Ul Cs) c:.
i nequities or technical probl ems. Exampl es
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point to the importance of anticipating the

energy policies and programmes [5,6].

2. Anal ytical Framewor Kk

I n this paper, uni ntended consequences refe
positive i1T8atehvastifomanci al i ncentives or [
ef fi chieehmogyih@unrg e, asnidd ed emiepaasdutriecsul ar 'y when t he
vul nerabl e and marginalised communities.

To explore this, we draw on the typology proposed by Suckling et al. [7], which categorises
UICs along two axes: whether they are knowable in advance, and whether they are avoidable.
This produces four ideal type&nowable and avoidableforeseeable effects for which
preventive action or adjustment would have been possible, but was not taken or
prioritised . Knowable but unavoidabteconsequences that are recognised in advance but
cannot be prevented due to political, economic, or institutional constridimksowable but
avoidable unanticipated outcomes that could potentially heen avoided through broader
perspectives, participatory processes, or more adaptive governdnkeowable and
unavoidable genuinely unforeseeable effeeerging from complex and dynamic socie
technical interactions

Rather than reducing complex dynamics to a simple matrix, the typology serves as an analytical
tool for reflecting on the complexity of unintended consequeiicasd on the kinds of
knowledge, processes, and institutional conditions required to address the

3.Met hodol ogy

This study draws on a combination of methods: an international policy review, a literature study
on unintended effects in the energy sector, and a survey with 72 experts from 16 countries. In
addition, 18 interviews were conducted with individuals involwedprogramme design,
evaluation, or policy development in the energy domain.

In a second phase, the analysis was deepened through case studies from participating countries.
The cases were selected to reflect thematic variation in energy policy, including pricing
mechanisms, building retrofits, electrification, mobility, communarastrategies, and justice
oriented frameworks. The six empirical cases presented in this paper were chosen from this
broader material to illustrate different types of unintended consequences across diverse national
and institutional contexts. We intervied individuals responsible for programme design,
implementation and/or evaluation, and complemented this material with documentation from
reports, websites, and other relevant sources.

4 Empirical Cases
The paper presents six empirical cases from
These were selected to reflect variation in
Each case is analysed in terommed, iarmsd pmpddictyi
typological framewor k.
Il n New Zeal and, the phaseout of the Low Fi xe

remove-s wchrsoisesd et ,0 I|hi gher el ectr-use t-iyrd awognset s
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househaolgrsoup already r dBMeagwhbsked, asheuWaemab
programme has delivered clear energy and hee
installation quality and a potential rebound
promoting heat poopumtae rceed herdevisti paetspdns g
Il i mi t ed t hesheixfpteicntge dbsel naeafdi ttsmer r esponses we

i nt elndreaviicwreanlt i ves. ThéaldmishgcedOensut e at ha
feder al climate and energy i nveisitinleunsttsr abteense f
ambitious equity goals can be constralimed b
Sweden, the national rollout of EV infrastru
benefited wurban areas, exacerbatihignaleloy,r aa!
energy communication campaign in Mal m°, Sweo
strugglreedacth its target groups due to mismat
practices, and the diversity of | ocal Commun

The analysis was conduct ed -®wiachhi n( HThR) fE naentegw
Task of the Users TCP by the I nternational

international <coll aboration that asmsotbei de
engage them in support of a just energy tran

The cases were selected to represent vari at

programme and type of ul C. For each, we ane
observed in i mplementation, and howThédeese m
examples are analysiedt ¢ehded dtlotiCssgt temessf hat
not aligned with the original goal s of a po
typology, the cases are sitgatedealwasgkhwowwah
in advance, and whether it was avoidable. Th
on what went wrong, but also on how knowl edg
capacity shape bothooutcpmes.and the ability

5.Concluding Reflection

These cases i-ldtuesrtriadree doiwntwedventi ons can i1
organi sational contexts in ways that I ead to
on Suckling et al."'s typolbogynltyhenamwdlays iwse
al so on the types of knowledge, institutiona

to avoid or manage unintended consequences.

By framing UICs as part of how transitions
inclusive, adapti viep aarntdi o welfdrelxyi vweh eanp parionaicnhge st
and vulnerable communities itnr awmasyist itohm.t supp
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Di scriminati on
EXTENDED ABSTRACT

SCOPE AND OBJECTI VE

This paper focuses on the role of systemic d

factor in causing and/or exacerbating a | ack
i nequality. Housing inequawaytsi,e si nccal nu dmnanng fbeust
to housing deprivati on, | ack of gual ity hou
energy, heal th and transportation services
inclusive accesstiabl ef quoradablye hamndi agcemat i
basic human needs in the context of ongoi n
definition does not suggest uniform housing
i ndividdalhavehailf ordabl e and acceipnalbl i vaictc
congepthat Ssuppceritggat(h ¢ iyr hwelsl Whyi lceonltepsi ng
extends beyond the physical structurengof dwe
the quality of the surrounding neighbourhood
focuses on qgqpebptgsboussingenti al dwel l i ngs.
Research on the role of systemic discriminai
i nequalities, iI's already well established,
di scrimination in contexts suchsasntthpetfApa
being or -imawinmeg rlesw dents is a focus of exi s
has been suwhjdedtoi eowexperi-whetelsenonfbasesdromimna
age, or-shapempercempdigunsal iof y hjolsi This paper
ck to table of contents
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exploring the following research question:
rel apteeo ptloed6s subjective perceptions of | 1ivVving

METHODOL OGY

We appl y-mat hikeapproach that i Nt e.quat esat ingd
|l iterature review, gualitative stakehol der i
guantitative online surveyf cmohad ciHeuws alsn @ ap
101132513) [6]. Specifically, we draw on emp
as part of the project: an ur bamrnrnbeing hrbeogu romo
northern Italy, t-%iolnresiitrm etsh ei nCztehceh Mberpauvhilainc ,
settlement in Southwest Romania. These case
data coll ected through 51 stakeholder interyv
housing imequhbheéitiesfacts on particularly vt
gualitatively coded using MaxQDA. Findings f
inform the analysis and interpretation of q
Ewrpean countries, including the four case st
data was collected between November 2024 anc
this paper, -iwec ofmoec unso ucsre hlodwl s ashidnrnd ydi meer g in
respondents reporting incomes below the nat
experienced discrimination in the housing se
housing quality.

CASE STUDY FI NDI NGS

Findings from the case studies highlight how

economic exclusion within the housing secto
mechani sms behind these dynamiecds,ha cicnecslsu dtion gp

transportation, and historical path depende
Moreover, we explore how tHesmwgfrapthors cihmatr anr
of vulnerable popul atiiomds vi dwah sasvi a&thh mi @ r mit
and {toovemictl dlse residents defined by | imited
gualitative insights inform and contextualiz
survey dat a, tphar tcioadlexrnt luy |l ii ssapda oinf iod warsieatvie

SURVEY: DESCRI PTI VE STATI STI CS

We begin by presenting some descriptive stat
in our analysis of the four European countr.i

di scrimination in the Howsimegetsoelcdksor moswe dar
report discrimination ba88#é6 oh tkRepondeabdme
country, see Figure 1). Other experiences of

countries are rel aedo)tofagel yr e p2adtit)s,d (donedp o
education LOéported by 7
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When trying to rent or buy a dwelling in your country, have you ever felt like you have been
treated unfairly or unfavourably or have been made to feel looked down upon because of

any of the following reasons? (Yes in %, multiple choices possible)
20
12
| | |
| I I
&

35

31
30

30

15

25
20
30

%\L\Q @“‘@ R . & @@5’@ ﬁﬁ & & . ¢'~\°‘(}
& W& &
& ,cﬁ@ §
& o
&
mMCZn=814 ®mDEn=894 ®mITn=807 mROn=436
Figure 1: Reported experienced discrimina
I nterestingly, t he |l evel s of experienced d
respondents reported the | owest overall rat
i ncdomesed discrimination was t he snectohned Chziegehhe
Republic reported the highest | evels of dis
Romani a, t he highest shares of di scriminat.
education. These findismpesi fRionstp d thid ehloduteseadn g

di scrimination. Moreover, respondents were a
I n Czech Republic most respondents reported
foll owed by Romani a, ttahegn Ger many and | astly
Regarding the dependent wvariabl e, i . e. dwel |
the descriptive -shatmet hossssehoiwds hatel mwst | )y
windows or in the -1b3a% hafoorme g poeméi it tellie rbeye 6w E i
find espertfy c variations, indicating fewer
ot her three countries with the highest over e
foll owed by I t-abgeci Heaosc dijnff theawwmshicrgg qual ity ¢
resul ts.
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10

[&]

Do you have any of the following problems with your dwelling?
(Yes in %, multiple choices possible)

CZn=666

B A leaking roof

DEn=

MW Rot in window frames or floor

B Mould on any walls

805

B Damp walls/floors/foundation

13
12
10
8 8
B B
5 5
4 4 5
3 3
B EE 2 A[E
0 0. 0 Io

0 L™ —  mEEN_ | — | -

ITn=615

RO n =348

B Mould around the windows or in the bathroom

B Mould on furnishings (e.g., carpet, fumiture)

Figure 2: Reported experience with
SURVEY: MULTI VARI ATE ANALYSES
To examine being discriminated due
housing quality (operationalized by
conducted | ogobstei tor eghleascoawlttrsy.ar e
Discrimination due to... s e . =
n=23814 n=894 n=3807 n=436
e e OR=049 [OR=0.49 |OR=1.11 |[OR=0.99
p=.075 |p=.154 |[p=.846 [p=.986
...ethnic or immigrant{OR =0.91 [OR=0.60 |OR=1.14 |[OR=1.12
background p=.774 |p=.143 [p=.735 |p=.810
el OR=0.70 [OR=0.82 |OR=0.47 |OR=2.31
p=436 |[p=.649 |[p=.118 |p=.155
G OR=0.80 [OR=0.56 |OR=0.85 |OR=10.27
p=.307 |p=.028 [p=.569 |(p=.001
sealieriiee OR=092 [OR=1.24 |OR=0.90 |[OR=1.40
p=.760 |[p=.503 [p=.766 |p=.440
" e OR=0.88 [OR=0.74 |OR=1.29 |OR=0.21
...disability/chronic disease p=643 |p=2319 |p=.558 |p=.001
il GRigtEtcH OR=0.68 [OR=1.54 |OR=0.83 |[OR=1.32
' p=.307 |[p=415 [p=.716 |p=.606
| - OR=0.56 [OR=0.76 |OR=0.58 |[OR=0.86
p=.002 ([(p=.173 |p=.003 |p=.598
educdon OR=1.20 [OR=0.75 |OR=1.14 |[OR=1.33
p=.500 |[p=430 ([p=.685 |p=.450
iy g OR=0.99 [OR=0.73 |OR=1.01 |[OR=1.07
p=2950 |[p=.213 ([(p=.987 |p=.854
Effect size Nagelkerke R? 088 .073 .032 101
to table of contents
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Tabl e 1: Respletcs fofc ¢ ogntsty c regressions of the

variables) on housing quality operpartdsoenmatledz ed
dwelling problems (dependent variab

Across countries, the results show that disc
are related to worse house quality. However,
al so i mpact why people |ivesent g@eodatoa ibmdf in
i ncluding covariates i n the regression. Mo
operationalize housing quality may help to a

CONCLUSI ON

We analysed how experienced discrimination i
guality for vulnerable social groups. Unsurp
that | owincome respondents pri neartiolry braespeodr tor
their income. Relatively high | evels of perc
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age are related to bad Abugnngi ghxad eadigf.itdbes
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research emphasises the i mportance of public
work, their potenti al benefits oamte dr idsekcs .s i Tohr
about adopting and wusing them, rather than r
However, awareness and knowledge about sust
public, which can | ead telirdrsead ®dv raiccle pgam
of adoption intentions [5].

This |ine of reasoning presupposes that the
in infesemaingnand processing behaviours. Ho
individuals may deliberately enlgagent a@antiind r:
deci sion to delay or avoid (risk) related in
avoidance as the opposite end of information
with different predimct®deaskiimd . addhePRoc&s dind @®
Gri ffin et al [ 7] , [ 8] i Nt e grsaeteeks nag , v arviod tdye
and processing behaviour. According to RI SP,
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However, a critical shortcoming of the RIS
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l i mited explanatory power, especially when a
those associated with novel energy technol og

=== Back to table of contents
181



Thus, to examine the predictors of i nf or mat
context of alternative fuels, this study inv
A RQ1Dbo individual attitudes, perceived b e

infor-mat abed factors predict (a) i nform

avoidance?

A RQ2Whi ch of these factors are the most S
seeking and (b) i nformation avoidance?
A RQ3Are information seeking and informati o
empirically distinct constructs, each ass
Building on theoretical insights from existi
research model was proposed.
Individual
attitudes Knowledge AF
- Risk and
Environmental Benafit ]
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Perceptions
Cognitive
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Information

Infoneed AF
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Change
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Institutional
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Change
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Information
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Figure 1: Research model of information seeking and

(SF = Sol ar Fuels, AF = Alternative Fue

METHODOL OGY

We conducted a quantitative online survey us
E Qualtrics, Provo, uT) . Af ter a thematic
guestionnaire comprised blocks on daddiuadeesmog
and behaviour, solar fuel eval uation, and alt

with establ i shed -dveavleildoapteedd istceanise sb-aosre ds eslsf, g u
usingosenk Likerstreongl gs @t{o¥aaglalpreed he survey
conducted i n Ger many i n February 2025 by
representativeness in terms of gender, age,
data cleaning, theN=fi5n&8Bl psaamplce pann si.s tTed amnfa
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perceptions that determine informationseekin
fuels Partial Least Squar esSEM r Bantau rt PIL SEdVe a
4.1.1.2) was employed. This vari dmoceltasned eme
model s with multiple constructs. Foll owi ng t
and optimized measur ement and structur al m
reliability, i nternal consi dtaencdy, @omdstdribact
val i dity.

RESULTS

The final model (Figure 2) resulted from the
.60 and structur al pat hs not meeting qual.
inforsmaekMng3$BP0,1. 33) and | owered | eMels of
= 2SB7,1.25) behaviour. I n contrast,M#% heir i
3.8 1.32), and attitudes toward M=aafdhrmati or
SD 1. 2@a)e.poSdlefd knowl edgehobl abt esniaisve at te
2. 33 1.09). Regarding solar fuels spwcifical

2SD4,1. 23) anrvd= c209®i,tli.wWeO )( di mensi ons wer e
perceived benefits MwrerdeSDo6a,lel@5)el atively hig

Tabl e 1. Quality measurement results for PLS model f

extracted, CR: Composite reliability, CRA: Cronbact

descriptive stMat MsSEDN ¢St anvd anr,d Mhbexv,i at i on)
Construct NOl AVE CR CRA Factor MinMax M SD
Loadi ni
Range

Environment al Consciousnes 4 .689. 870 849. 746880 1 6 4. 071. 1
Resi stance to Change 3 . 643783 732. 73838 1 6 3.131.0:
Institutional Trust for Mo 6 .654.907.894. 75878 1 6 3.221. 01
Climate Conspiracy 3 .716.829.804.82861 1 6 2.951. 31
Cognitive Risk Perception 3 .626. 784. 707. 62887 1 6 2.971. 01
Af fective Risk Perception 4 . 838.937.935.909225 1 6 2.741. 2.
Benefit Perception Solar F 4 . 727.877.874.82879 1 6 4.161. 0!
Knowl edge Alternative Fuel 6 .805.957.952. 86023 1 6 2.531. 0!
Information Need Alternati ' 6 . 799. 951 949. 87928 1 6 3.831. 3.
Attitude towards I nformati 7 . 772. 954 950. 82016 1 6 4.061. 21
Information Overload 3 . 774,929 858. 80819 1 6 3.251. 2.
Information Seeking Altern 3 . 914 954 953. 958258 1 6 3.201. 3:
I nformation Avoidance Alte:1 3 .730.818 815.82874 1 6 2.571. 2!
Overall, t he mod el supported our t heoretic
attitudinal factors influenced risk and bene

information need and attébatbkhsatewngtdassnpof
i nformationseeking and avoidance behaviours.

constructs (e. g., cli mate conspiracy bel i ef
benefits) demonstratedediat @cbtubreshfaect s on i nf
The model explained 61.5% of the variance 1in

were i nformatipxn . Mé&ddd ,(@ttitaue®, towampd infor
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Extended abstract
1. Introduction

Problem StatementDatadriven tools, products and services have massive technical
potential to reduce energy consumption Bmart metering and energy management systems
are prominent examples, but the digitalization of the energy sector goes beyond single
technologie$ it is a system shift [2[Sharing data with energy suppliers becomes a stepping
stone to unlocking potentials for energy efficiency, energy savingsgdamand response

For private households, the willingnessshare data is therefore pre-condition to both
adoption decisions and usage behavior with regard to esexgyg technologies [3][4].
However, the link between data sharing and eneejgted behavior has only recently
garnered attentioh much remains unclear.

Scope and ObjectivE.hi s submi ssion examines end consu
in the context of digital tools that support eneggaving behavior. Starting from theory, we

develop hypotheses regarding data sharing in the context of esavgyg tools. Exploiting

surwey data from Germany, we then study empirically which factors explain the willingness
to-share data with energy suppliers and how data sharing connects with the intention to use
energysaving technologies.

2. Methodology

Theoretical foundatiorBased on a review of the applicable literature on data sharing in general,
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the privacy calculus model [5] is chosen as the conceptual framework. Further reviewing the
literature on digital tools for energgaving behavior in particular, this model is extending to
formulate five hypotheses specific to the willingnésshare energy data from digital tools.
Figure 1 shows the hypotheses and the mechanism of transmission frorgnesito-share

to intentionto-use digital tools.

Trust in energy
supplier (trust)

Qutcome 1 Qutcome 2

§ Concerns about data
% protection (protect)
-% Willingness to share Intention to use
> data with energy digital tools for
g' supplier (willingness- saving electricity
© to-share) (intention-to-save)
% Personal interest
o (interest)
x
L

Legend:

* H: Hypothesis

« +and - : positive and negative
expected relationship

* (text) : short-hand name for
variable

Environmental self-
identity (environ)

Figure 12: Hypotheses regarding the willingness to share data

Data. The empirical work draws on a representative survey among households in Germany in
2024. After data cleaning and plausibility checks, the sample comprises 1,240 observations.
Each variable is represented by multiple items. Control variables include (@ soc
demographics, (b) household technology (e.g. solar panels, electric vehicles), and (c)
technology affinity. The survey contains questions on willingiteshare broken down by
market actors (e.g. local supplier or international company), andrpgp$e for data processing

(e.g. individual benefits, or collective welfare)

Analysis. Multiple linear regression is used to test the hypotheses. The four explanatory
variables are tested for two outcome variables: willingteshare and intentioto-use (see

Table 1). Specifications use Hubaéftite standard errors and a 95% level of cderfice.
Control vectors are used in robustness tests.

Table2: Descriptive statistics for regression analysis

Vari abl efMean SD Mi rMaxEncodi ng

wi | | i ntgam 3.3 1.0 1 5/5: high willingn
share

i nt enttoi o 3.2 1.0 1 55 high intentio
save

trust 3.3 0.9 1 5/5: high trust | e
protect 3.0 1.1 1 5 5: hi ghly concer
i nterest 3.2 1.0 1 5 5: strong intere
environ 3.6 0.9 1 5 5: strong enviro
Notes: Statistics are based on -Wfaund nsaanmepsl

variables are spelolngd odutv airn abilgewr eonli.t t e
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Additionally, descriptive means estimation antggts are conducted to better understand the
heterogeneity and the mechanism behind the behavioral choices: (a) whether willtngness
share differs across market actors and (b) whether the stated purpatsafgrocessing
matters.

3. Results

Regression resultfigure 2 shows the results graphically, with bar heights representing
coefficients. In Panel (a), the outcome is the willingrtesshare datawith the energy
supplier All coefficients have the expected signs and are statistically significant. Higher
trust in the energy supplier is associated with a Qi increase in willingnesso-share

data. The result is economically meaningful: relative to the mean outcome 3.34, this
indicates a 13 % increase. Concerns about data protection are negatively assaclate

unit increase in concerns corresponds to a-01di7 decrease in willingneg®s-share (5%

of mean). The coefficients for personal interest and environmental identity are positive, but
smaller than for trust.

In Panel (b), the outcome is the intention to use digital technologies, i.e. the réduned
relationship between intention and the predictors (cf. Fig. 1). While the three positive
relationships are in line with Panel (a), there are two differences. First, concerns about data
protection are not a significant predictor of intentimruse. Seond, the magnitudes
diverge: personal interest has the largest relative effect on inteiatiope, whereas
environmental attitude and trust in energy supplier ar& pa par. For reference, the
coefficient on personal interest of 0.38 correspond to a 12% increase evaluated at the mean
outcome of 3.24.

Panel (a) Panel (b)

Intention-to-use
2
L
—_
_

Willingness-to-share
2
|
—

T T T T T T T T
trust protect interest environ trust protect interest environ

—— 959% confidence interval Coefficient

Figure 13: Regression results displayed as bar plot
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The empirical results thus support the theoretical basis regarding Hypothéskedever,
there is also evidence that transmission from willingstesshare to intentiotio-use is
more complex than the linear hypothesis that underlies the empiricagtrat

Additional analysis.

Figure 3 shows the brealown of the willingnesgo-share by two different dimensions.
Horizontal bars indicate means, capped bars the respective 95% confidence intervals. In
Panel (a), respondents were asked how likely they would agree to sharimgttatidferent

actors {: very unlikely, 5: very likely The lowest values are obtained for international
platforms (Google/Amazagnin red, followed by the European Commission. The highest
values are forregional energy suppliergblue), followed by citiesmunicipalities. This
indicates a preference for local over international actors. In Paneteé)ondents were
asked how likely they would agree to share data for specific purpbsissreakdown by
purpose shows the lowest value for advertigiregl), consistent with the platform result.

The highest value is for financial savings at hqimee), indicating that personal gains are
associated with higher willingness to share than the more collective purposes, such was
public welfare and research projects.

Panel (a): Break-down by actor Panel (b): Break-down by purpose
National
iers ] 3.32
energy suppliers For the environment H 3.30
Regional
energy suppliers 3.66
Sustainable | For better product
energy suppliers 3.30 usability and information ]| 3.16
System operators 3.23
Startups for For financial savings 1 3.65
digital solutions
Cooperatives / |
Energy communities 3.08 For collective/ | . 236
International | public welfare '
platforms
City / Municipality - 3.36 For research projects = 3.33
State government
(sub-national) 7] 2.99
Federal For improving/ |
government (national) | developing digital tools i 3.35
European Commission
For advertising
Independent _| 3.09 purposes | H+ 2.43
research institutes '
T T T T T T T
3.5 4 2 25 3 3.5 4

_ Mean of variable indicated by bar length in both panels

Figure 14: Breakdown of willingness to share data

For botdhowimseak he results wgermraeaupasl swi tchal ltiudhat add
willi-hghaese. I nterestingly, there are no differe
di stribution above iisl Inicigrhagefbetcttiaobhualfl pvepat
purposes.

4. Conclusion
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With the increasing availability of digital tools and services in the energy sector, data
sharing has become a critical factor for the adoption of ergagyng technologies.
However, there is a substantial research gap understanding how data shariigsiecid
energysaving behavior interrelate. The results from this contribution are in support of the
privacy calculus model: trust in energy suppliers, strong personal interest in digital tools
and environmental selflentity correspond to higher willingssto-share data, while data
protection concern work against sharing. However, the results only translate partly to the
intention to use digital tools, suggesting that the theoretical basis is more complex than the
linear relationships modelled in the regsion.

Further work is needed to better understand the full mechanism. Structural equation models
and the modelling of complex mediation and moderation patterns could help in this process.

This line of work is also of high policy relevance: with creestoral lgislation such as the

EU Data Act, households are given more control over their data [6]. Whether, how, and why

they share this data has an impact on how sectoral behavioral policy can work: without data
sharing, energy savings potentials from digital sozdnnot by lifted fully. The breattown

by actor and purpose indicates two pieces of the puzzle towards a better understanding of
household behavior in an increasingly digitalized energy system.
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Extended abstract

1. Introduction
Problem Statement.

Energy communities (ECs) are a key organizational vehicle to foster an energy transition that
is inclusive and decentralized [1] [2With advances in the EU legal framework, ECs are
emerging across Europe, but many challenges remain. This contribution addresses two key
challenges. First, ECs are interdisciplinary by design: they require technical tools, social value
propositions and @ble economic models to function [8]. A second, related challenge is the
complexity of the stakeholder landscape needed for ECs to work and fulfill their potential

[41[5].

We operate with a broddiveeweonér §CsactisoMm€ithatncont
transition, advancing energy efficiency within | ocal
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Scope and Objective.

This contribution provides new insights on these challenges fnromtedisciplinary research
project. Using data from a series of@@ation workshops in four EU countries, develop a

deeper understanding of the factors that determine the needs of EC stakeholders and their
integration into regional energy systems. The workshops address the four main stakeholder
groups shown in Figure 1 and how these interrelate as ECs grayeasiop.

Current and
potential

participants with
heterogenous
needs

Households

Current and

Enable, support,
ignore or obstruct

the project at local,
regional or national
level

Public actors

potential
participants /
partners within in
the community

Private Sector

and institutions

Figure 15: Stakeholder types and their role in ECs

2. Methodology

Contribute critical
skills (technical,
economic, social,
and legal)

Managers and
Operators

The workshop series took place in four countries in 2025: Germany, Austria, Czechia and

the Netherlands. fe concept employed two -@peation methods: (ggersonas(cf. [6]), and

(b) customer journeys(cf. [7]). Both were built on a common protocol across countries, and

analyzed with a common reporting template for comparability. Cowpiegific modifications

were made to reflect local contexts and situational constraints.

Personas were first built in interdisciplinary expert workshops based on a common structure of
attributes, shown in Figure 2. This resulted in an initial list of 32 personas from all four

stakeholder types (cf. Figure 1).

Socio-Demographics Behavioral Aspects _

oAge

*Family Structure
*Profession
*Income

*Housing type
sLiving environment

sTechnology
engagement

*Regulatory
awareness

*Financial
motivation

#Decision-making

*Open text without
pre-defined factors

*Individual goals,
e.g. build career
visibility

*Collective/Altruistic
goals, e.g. promote

Challenges

*Open text without
predefined factors

*External factors,
e.g. bureaucratic
resistence and
institutional inertia

sInternal factors, e.g.

Needs and
requirements

*Needs refer to tools
that help persona
achieve goals or
overcome
challenges

*Requirements refer
to features of tools

speed regional energy lack of technical thatsupport .
transition expertise persona in meeting
needs
A J VAN VAN VAN J

Figure 16: Contents of persona development

This poolwastaken to the ca@reation workshops, for which the target gromgs people
currently involved in the establishment and operation of ECs. The participants are
heterogerous in the sense that the communities they repreltéat widely regarding their
stage of development and local/regional context.

I n a first step, personas were selected from
of the personas to the specific needs of their own project. They were encouraged to validate,
extend/adjust, or discard the personas based on practical expetiea second step, customer

journeys for selected personas were developed, which represent a community pathway for each
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persona as she/he/they engage and develop through the EC.

The results are analyzed qualitatively, following the structure of Figure 1. For this submission,
the focus is on the persona validation, i.e. the agreements, adjustments, and disagreements
between the personas developed by interdisciplinary experts angetiception by the
practitioners in the local workshops. Particular attention is given to commonalities and
discrepancies between different countries in order to inform opportunities and con$traints
transnational learning.

3. Results
Households.

Workshop participants put a high focus on communication behavior for households.
Participants went into considerable detail regarding the media channels, preferences for
interaction, and barriers to the adoption of digital interfaces for specific persbimase
aspects were directly linked to specific needs and requirements for communication
strategies and supporting technological tools in the energy communities.

Additionally, participants developed new personas that are tailored to cdbxextples are

the typical big city resident with rising cost of living/housing as the main challenge (Germany),

the elderly person with sufficient resources but low digital competence, or the single mother

with limited time to sift through conflicting infomation online (Austria). Through this, the
participantstressed hat chall enges are embedded i n hous
energy behavior.

Public actors and institutions.

Municipalities were emphasized across all countries. However, while they are discussed as
potential initiators and trudiuilding institutions in Austria, the municipality is seen as an
external stakeholder with a potential lack of cooperation in Czedhigdhe German

workshop, there was discussion about why engagement is easier in rural communities than
cities. For projects in smaller municipal i
personal representative. In this context, it was also emphadia¢dest practices from

other countries can be hard to use in convincing local institutions because they are discarded

as too different (e.g. learnings from Austria in Czechia).

Regarding the energy sector, the identified factors diverged across countries based on the
legislative framework. For example, the Dutch workshop noted that distribution system
operators were missing from the persona set, whiokg®nallyimportant due to high grid
congestion. By contrast, Czech participants named data exchange with mandatory national
systems as a requirement for progress.

Private Sector.

EC leaders discuss the private sector as a partner, but also as a competitor. For example,
business models supportingenegyavi ng behavior were menti one
lower entry barriers than ECs, especially for personas with high financi@ation and

time constraints. Economically, the results thus underscore opportunity costs of
participation between commercial and commuiiased approaches targeting energy
behavior.
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Managers and Operators.

It was found that managers typically have a dual role in ECs because they are also
households that participate in the EC. This dual role, which was discussed in several
workshops, implies that the behavioral aspects of the individual influence theirsaagon

an administrator and vice versa.

The customer journeys also reveal how managers experience two directions of learning.
While some know the communielated aspects and are challenged with the technical
aspects, others know energy and technology but are challenged by the social asgpects. T
was made particularly explicit in the Czech workshop, where the participants represented
ECs that differ in structure. Those coming from a technical perspective put relatively lower
emphasis on household behavior as a success factor for the ovejett.pro

4. Conclusion
Novelty of contribution.

This submission makes two contributions to the scientific literature. First, personas are
explored for transdisciplinary collaboration. Personas are established in the behavioral
sciences / psychology [7], but also in technical disciplines / computerceceena method

of product development [8]. Bringing these perspectives together allowed the workshop to
address interdisciplinary needs perspectives. Second, the results pravideper
understanding of the stakeholder complexity through the lens of Witsere making ECs

work in their local context, which is ultimately important to support ECs development and
growth at a European level.

Implications

The results highlight how behavioral aspects like motivation and habits are seen as key
success factors from the perspective of those who implement ECs. This is important from a
practical perspective because it influences the value of technical solfdrde€s, but also

from a policy perspective in order to improve support measures that foster inclusivity and
participationthroughECs.

Outlook

The workshops were conducted as part of the international research prgjgecolRelT,
funded through the Clean Energy Transition Partnership. The project aim is to bsgd a
friendly, needbased toolbox designed to streamline the participation of heterogeneous
stakeholders in ECs. The workshops were the first step to integratingesociomic needs,
technical requirements and legal constraints. This need for eutelr tansdisciplinarity is
critical, but much work remains to be done for addressingttakbenges ECs currently face.
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EXTENDED ABSTRACT
1. Background and Aims

Motivating sustainable choices in organisations is challenging due to competing
priorities, incentives, and multiple stakeholders. The environmental footprint of
organisational activities is substantial, underscoring the urgency and scale of this problem
[1]. For instance, listed companies alone are responsible for ~40% of all harmful emissions
[2]. Interventions in these settings, therefore, possess a disproportionately large potential
for global climate action.

Whi | st behaviour al science has made stri
individuals, much less is known about translating those insights to -stakeholder
corporate environments, particularly concerning sustainalpdity]. Moreover, behavioural
nudges are not culturally neutral; their effectiveness depends on how cues like loss, urgency, or
authority are interpretédall factors influenced by cultural valugg7]. Effective interventions
must therefore account for broader cultural and systemic factors. Within the cultural values
literature, a prevailing focus has been on using codetrgl measures, which can often
overlook significant intracultural variations [8i110]. This study, therefore, adopts
recommendations for individu#vel cultural values, particularly in business settij@js

The study addresses these gaps by focusing on the limited understanding of behavioural
interventions in organisational sustainability and the need for individual cultural insights.
To that end, we partnered with a global organisation seeking tovmpustainability reporting
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and environmental action among its supply chain partners. They are developing a digital
partnership platform that makes sustainability reporting more transparent to clients. Our
primary aim was to encourage the partners' willingness to engage with thiplatéowm,

thereby improving sustainability reporting and scores as a result. This transparency is expected
to help enecustomers consider environmental factors.

We conducted a crogssiltural experiment to explore how individelalel cultural values
moderate the impact of different behavioural messaging strategies on detaiers'
likelihood of engaging with the digital platform.

The research specifically tested three types of behavioural messaging, each rooted in
distinct psychological principles:

i. Loss Framing: Message emphasising potential losses from inaction

ii.  UrgencyExclusivity: Message creating a sense of limited opportunity and
privileged access

ii.  Messenger Effect: Message leveraging the perceived authority of the message source
2. Methodology
2.1. Experimental Design and Participants

We ran an online vignette experiment with a betwsebjects design11].
Participants included business decisioakers N=659) from the UK, USA, and India. The
vignette established all relevant details for participants, including a realistic business
scenario, organisational priorities, opportunities, and their specific task related to platform
engagement. Participants wetieen randomly assigned to receive one of four email
messages, each featuring a different nudge condition: Loss Framing, U+igeciagivity,
Messenger Effect, or a neutral Control message.

2.2. Key Measures

Following message exposure, participants completed a brief questionnaire. It
contained 7point Likertscale items assessing their behavioural intentions and perception
of the message. Specificalllyikelihood of Signing Ugaptured willingness to engage with
the platform, andPersuasiveness of the Messagg@tured the extent to which the message
was perceived as convincing.

Subsequently, participants completed the CVSCALE, a standardised scale to measure
their individuatlevel cultural values[8,12]. This scale measured Power Distance,
Uncertainty Avoidance, Collectivism, LoAgrm Orientation, and Masculinity. To account
for preexisting environmental attitudes, the GREEN scale, assessing green consumer
attitudes, was also includ¢3,14]

3. Key Findings

3.1. Persuasiveness of the Messages

|
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A Krudakdlis test indicated significant di
across the 6&6p(UB)mE8OARI0O)ondThe Loss Framing me
most persuasive ovEexalldsi whtiy emdshsea dlg geans yr a

3.2. Persuasiveness as a Mediator between Message Type and Platform Engagement

PROCESS Model 4 tested whether particip
message mediated the effect of message type
group, the Loss Framing condition showed ma

1
n
engagement throughC|[®Per2yasl.v®&7le)s,s wWi9tObs me s s
significantly impacp«08@1pl aThesm ergabemenuc
perception drove behaviour al intpet (Mass Eong ¢
Effect akdcUmngewcyy), the mediation model s d

3.3. Moderating Effect of Cultural Values on the Effect of Message Type on Platform
Engagement

Moderation models (PROCESS Model 1) revea

dependent nature of nudge effectiveness. T h
moderated by <cultur al val ues. Speci fainaasl | vy,
higher in peco08@@)i andmi fcreasedtamongritémomtsat
(p=. 0559) . Furthermor e, the Messenger Effect

increased opsr. & 3T O it eemiont oo opge. nOtBart8i on (

3.4. Manipulation Checks as Predictors

Additional robustness check analyses using
check questions) as continuous independent v
anal yses and indicated potentiakdaddsseagal
authority was mowup prkdichovd Dh esubbures F
(p=. 0807)

4. Implications and Recommendations

Our findings highlight the importance otilturally attuned behavioural interventions
in organisational settings. Nudging strategies that succeed in one cultural context may backfire
or underperform in another. Moreover, by using individasael cultural metrics, this study
goes beyond geographic boundaries and offers more granular instgimessage tailoring.

Whil e not al | primary effects reached <co
exploratory model s usi ng participants©o nuc
supported our theoretical expectations. The
anrdei nforced the broader point that message
sustainability engagement in organisational

Reduced i mpact of Loss Framing among col |l
group harmony and shared respons| bh.blNdasys a@éds
emphasising individual l oss may be | ess sali
coll ective safety nbeeti nggr ops/reiroriintd isveild@rddnu pr i ve
contrast, indisdieduwmalos i eingldern oinn mMagng espond m
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because they are predisposed to evaluate out

potent-i @at mlloogsersgdgo®me mtonmprndg]compelling
Similarly, the Messenger Effectds increase
mascul i ni-tter mnar il emtgat i on aligns with prior
competitiveness and achi evemehtosr iwhnitcehd nmaeys sh:
from | eader stheirpm owhiielnet eldonigndi vi dual s may i n-
signals of s[tIr7te®Hhe ffiomkisng htthat perceived
effective in cultures higher in power distan
dynami cs. [-dni shtiagnhc ep ccwid rt ur e s, there is a gre¢
di stmni lanmtdi oa stronger deference to authority

sources mo[rlk9.,i2Mplact f ul

Practically, this means that 1) nudging can be effectively implemented in
organisational contexts, and 2) business communicators can benefit from tailoring nudges
to cultural values, especially in global B2B settings. While more confirmatory research is
required, given some marginal results, the patterns offer important insight and practical
relevance to business practice.

Businesses, especially those operating globally, can improve the uptake of
sustainabilityrelated initiatives by tailoring messages to resonate with culturally relevant
motivations, such as fear of loss in individualist, ldegn oriented cultures, or apals
from leadership in powedistant ones.

To validate these insights, we are now conducting a fellpvonline experiment with
enhanced nudge messages, and a field study with the service provider network of our partner
company. These upcoming studies will further test whether bolder messagingaind
world application improve engagement, laying groundwork for scalable, culturally
adaptable sustainability communication strategies.
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For users to change their behaviour, they mu

| a[s3.0] Theref or e, more knowledge is needed on
sufficiently with I CT devices and services.
research on [v3,d]ence ssterte aump ntghe current quant.i
investigate the <contexts in which audiovis
motivations of wusers. I n the current study,
streamingmcoentdtent streaming platforms, on soc
on demand platforms and TV programs via a d
participating in video calls or videoudgnfer
gami ng.

Using the Theory of [BR&&ise d r Bienteavwir kr, WEP Byu
investigated Dutch citizensd video streaming
We conducted an online survey among a repres
13 to 94 years wd dr.esM arhc hehck pairrtviegyi, pant sé u

intention to stream |l ess, their attitude tow
video streaming, and their perceived behavi
Addi tj omweal laysked for awareness of negative
sustainability and heal t h, per sonal val ues,
streaming.

Our resul ts show that video streaming IS
smartphones being the most commonly used de\
Streaming mostly takes place in soliteary <co
entertained, or escape daily stress. Mo s t [
screen time as normal, with 31% identifying
of respondents (65%) reported sIwecmgaotheus al
chores, wai ting, and traveling on public ¢t
years ol d, more than half (52 %) said that
homewor k or dinner, making it the most comm
Only 16% of all participants indicated a cl
next three mont hs, with the strongest I nt er
weakest intention to reduce streambmg TWep]
intention to reduce screen brightness (50%)
video quality (16%) .

Regression analyses revealed participantsd
TPB conB(t3r,u clt8sl,7p< = @@R|66.,.04At t i tude towards
was negatively associ @oted 2@W&t, h00b)Y enwwhenet a
attitude towards video streamindguresulsti aaigl
percei ved behaviour al contr ol and subjecti
effects. Awareness of the negatbwal conbagsae
stronger &(sls,ocl &G Ipegn=s EAMR.29.,04Cr eat er awar ene
environment al and soci al i mpacts of stream
stream | ess. Motivations for beduPrknid0b6tree
adRJE 035) andbsavpand 76t gy032). The expl ai
of these predictors in intention range bet
[

suggesting there ar ot her mportant predic

edneemn oagt ri aopnhsi c¢s i dginfi ff e rceannct

e
Mor eover, we oObserved
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generationd (60+ years old) intends more st
1&29) and 0GenX/ Mi-39;enThahballe 61 )(.a g@a nasrait g iotnasl
det B(x2,( 2059p< = @06lshaln@3 savi (@®Qg2,enz20d5h9p< = 10.
. 0@l,=as0mptivat iAomd gtid arle diede.x and saving
younger generations fTabl.edltye their screen
Additionally, unempl oyed/ retired participan
reduce their screen time ttha8h5) lpxs 8 @&mpl oye
0.17 ( MauWligil)ano tdievtaotxi odgié 1t404 1r)epocu cSei@ 00 . 2 4)
was | ess prominent among unempl oyed/ retire
education (Table 1). However, t(szaOvOen)@g@P=ener gy
928) was equally i mportant fpoar tu nce nppal notyse dw |
empl oyed or in education.
Mor eover, participants | iving together with
reduce their screen time than ((Fh®dsel8RP6G)ng 8
p= . Q24 TaoOWl4de (1) . AF(Qi,gi2t02p=)d.e3 D) 2(and savin
(F( 2, 2022Z) .91009,as motivations to reduce we:
|l iving alone and |living together with, or w
Table 1.Means and Standard Deviations of Intention to Video Stream Less, and Digital Detox and Saving
Energy as Motivations to Video Stream Less
lgtreenjﬁge Digital detox  Saving energy
M SD M SD M SD

Generation

6Genz6 {L¥ged 16 33 1.2 2.8 1.7 2.5 1.5

6GenX/ Mil |l enb9a1 ¢« 3.3 1.3 2.3 1.6 2.2 1.4

6Baby boomer 6°¢ ( 3.5 1.3 1.9 1.4 2.1 1.3

Employment status

Unemployedretired 3.5 1.3 2.0 1.5 2.2 1.3

Employedin educatiof 3.3 1.2 2.4 1.6 2.2 1.4

Household situation

Living alond 3.3 1.3 2.2 1.6 2.2 1.4

Living together without child(red) 3.4 1.3 2.3 1.6 2.2 1.4

Living together with child(rer) 3.2 1.2 2.3 1.5 2.2 1.4

Note N = 2060.%n = 420.°n = 929.°n = 514. %n = 530.°n = 1288.'n = 480.9n = 851."n = 496.

These findings suggest, to reach digital su
beyond the efficiency focus and instead empt
|l ess screen time. Interventionmeinbhateasdnbea
i mpacts of streaming may be more effective t
contr ol Messaging should be tailored to a
environment al frames and appealMorefovergi tagplp
behavioural insights into designing digital
(design practices pr-berngj zmalgi ogeusgosal doah

to do) as opposed ge cdafkKigatnhér mse.t o encou
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3,084 participants were acquired through t he
assessnteanrtr iwveads beutsof t ware packdgerZS®.808. 1 .BM S

By analyzing the focus group di scinscsliuodnesd farno
initial frequencdysTlabbestmehbweQueocghbatf edvol a
MBG@G ased product c at etghoe ulBigo h eAxtmip x Id tbootumyd

material was indicated by f ocus( egsrpoeucpi aplalryt ifc
built i nsul ation material, but al so more vi
foll owed by furniturTeo amad i pdaactkea ¢gihnegs ee gewippd noer ne
intentions oldassepdecapgplci cMBG ons such as pack
products (e.g., ther mal i nsul ation and inter

subsequentndesnd asardeampe es.
Table 1: Word fbaegeacengrieduoin MBtCegories from the f

Packaging equipment
(frequency: 71)

Building products

df : 207 '
(word frequency: 207) Furniture

(word frequency: 72)

Based on the consumer r es ptomrseees Hirmanr yt hleo goir
model s were estimated to identify ptbadiedt or s
product categories (furniAlurgeni nbguiwidtihn gp rneavtiec
segment ati onc asrthuodn epd Jogdhudldaamw g r7faphi ¢ gdmdarc,t er
age, i ncome, awmalr er eisa dleyad @ dnl ceasdazse mo d e | and
dummy varsiuadbfliecs.enkcy orientation indiclator (
woul d give up some geadf} Waseraddebbeanea £fowth
variaBluggers served ias d¢deh rkeifraryckhe gammdipn @ I
hi gher odds ratios (Exp[B]) indicated a grea

As shown2 imhBalplseudo determination coefficie

furniture model showing the highesAcrexspd aalalt
model s, female respondenit® andweolvlerad9i waeair \ei
l ess |l ikely to beslpeencg ftia &aghe eagyedaygeartcs owmi t h

strong sufficiency orientation were signifi
prospectfiod |bpyeordaudthi cateéd fecit esvas observed |
MB&G ased packaging (Exp[B] = 1.741), furnitur
(Exp][ B] = 1.752). Besi dplsayddata gihgnirfeispamtd e
t he group membeéerusgeinp rcefl apg dtassretdiogplIMBKagi ng an
product s. Accor @imngri-iddd eemeli yu@uabe® to 4.000

i ncome | evaealn)c oamred ghriogulpesr wer e maebraes eldi kpeal cyk aagm
and building productredbugensi alBysicosmtdiadt not
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Tab2t eDetermination Coefficients of the m
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2 Lloigkel Cox & %Nagel k¢t

Packagin¢ 179325 . 086 . 128

Furniture 595259 . 186 . 267

Buil di ng 1680% 4 . 103 . 149

Tab eRegression coefficient B and odd ratio sc

Coef fi Coef f Coef fEXpP]
B Exp[ BB Exp[ BB (BuBui |
(PackiPacka( Furn( Furnprodupr od

Age -5 (A0 -. 288 .750*-.757 .469*-. 407 .665"

Age (>59)- 573 .564*-1.542 214%-. 569 .566"

| ncome -(G. 465 1.592.408 1.505.639 1.89.
G4, 000)

l ncome (>.583 1.792.197 1.217.890 2. 43.
Gender (f-.186 .830 -.581 .560*-.629 .533"

Sufficien.555 1. 741. 745 2.106.561 1. 75
Orientat.i

Res. Size. 142 1.153-.488 .614 .101 1. 10"
<5, 000) (n.s
Res. Size. 077 1.080-.360 .697 .172 1. 18
<20,000) (n.s
Res. Size. 173 1.189.026 1.027.173 1.18"
<50, 000) (n. s
Res. Size. 128 1.136-.069 .934 .070 1.07.
<100, 000) (n.s
Res. Size.357 1.429.093 1.098.091 1.09
<500, 000) (n.s
Res. Size. 387 1.473.566 1.760.244 1. 27
mor e) (n. s
I ntercept-. 824 .439*-2.684.068*-. 794 .452°
n.s. = not significant; *p < 0.05; **p < 0.03; ***p <

From a scientificppetspktyi dieysettei d9 aan patehve

carbon products. As a similarity, younger re
new emerging materi al and to use it as a sub
unl i ke previous f iandiimdise rt haactc elpa vaen cree we a lweodne

t he consi-bdaesreedd pMBoCduct s wi t hin this study wer
From a marketing perspencdiiwiedu atlhse wiitnhd isntgrsor
orienwateon i ke express I nthearseedt @mPuUbHEd @ iun @
particulfaurryi tiwnrAet tideomdaihgt yr e consumer resear
may benef it from applying -ctohnesourneetriicsam  apnedr
consumpti on.

Beyond consumer s6 i nt enthasnesd tpor opduurccthsa,s et hde if
sacrifice in exchange for -cairfofoexr eatt ego @ads hm
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assessed. Therefore, anal yzing-basadumparckagw
furnitur e, and building products i s proposec
avenue.
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Extended abstract

This paper examines the decisioraking processes and governance of Dutch homeowner
associations (HOAs, or VvEsVerenigingen van Eigenarenin Dutch) in the context of
energy efficient renovations. In the Netherlands, HOAs represent a significant yet
underutilised framework for democratising the energy transition, encompassing 143,835
registered associations managing nearly 1.2 million dwelliraggpproximately a quarter of

the Dutch private housing stock [1]. This research explores how plural ownenskligls

can support just transitions to me#ro economies, by positioning HOAs as hybrid
institutions transcending traditional publicivate dichotomies [2] rather than laggard
governance structures, in an effort to minimize barriers in their EER degisading

process.

The urgency of addressing HOAs in the energ
European Union's ambitious climate targets 1
and climate neutrality by 2050, itdhal .redOA=I
present uni que c¢hal I-feanngielsy choompeao vendmatkag n spisn gc
involves multiple stakeholders with potenti
motivations [10]. Under st andideyv etl hoepsien gc ot naprl
policy interventions and support mechani sms
substanti al housing segment .
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OQur theoretical framework synthesises Commu
wi t h -tseocchmnoi c all transitions theory [ 4,5, 6]
characteéemsectc¢iasi c governance, col |l edgdrime f i
asset ma-aalgiegme nwi t h community wealth buil di
| ocal owner ship, democratic participation,
principles that natwurally align withemHsOA st |
we reveal how existing collective ownership
sustainability outcomes while ensuring equi
The dgccihmi cal transitions perspective allo
broader regi me of housing provision and er
i nnovations and | andscape pressures [ 4]. We
map demakiong networks and systems thinking
rel ationships between governance structures
This integrated approach enables ns ¢ani et
effectively catal yse-ntabkkda mgge pwiotcheismrs el sOA deci
Prior studies, building on various data & me
i mpl ementation pathways. Such pathways are
including but not Iimlted t o houdvehodldd ng h
characteristics [ 10] , financi al, l egal , S0
governance and institutional | ogics and tra
HOAs face additional complexitiesl admpgr eie:t
for collective agreement (often requiring o\
and the "weakest | ink" problem where the | e
can bl ock progress [ 13]

Our empirical invesmeglhodo®napgprawaclbncammi RETC
and quantitative data, enabling triangul at:|
of HOA retrofit dynamics [ 8]. Prumaryedbéew
examining international best practices and
making in energy retrofits. (-200 Tevac H)i fdfer B
residents being HOA member s, coltlietcudeads i &
preferences regarding energy retrofit-s, exp
maki ng;desnographi-esom®onsioccsi,0 behaviour al c hai
influence-str(wBgtusenmhi i nterviews wi t h HOA k
stakehol der s/ experts ¢ ondmacktiendg ipnr 02c0e2s5s, e se,x phl
successful retrofit strategies.

The stakeholder analysis and group model b u
contextualise, discuss, and synthesize the
bring toxyktpart ildi pant s i cluding HOA Dboar
energy mdmisopal|tyameiprp®$em:tyatmia\kes,s. Using
Building (GMB) met hodol ogy [ 8], participant
di agrams that represent the systemiicsiiomnse.r d
Empl oying behaviour al systems mapping [ 9] a
unintended consequencraakiwigt hp mocHGAs ede c iTshii o
approach ensures that the resultaoagt mhbhdeWwkert
of practitioners while maintaining scientif
Our systems approach aims to account for t he
in isolation are wunlikely to succeed; and
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strategies addressing multiple | everage poi
way, our research should wuncover how HOA r e
interactions bleetweele nf acntdoirvsi dual g. , areaivalr on
capacity)-] ewell | dgnhamecs (e. g., soci al C 0 he
institutional arrangements (e.g., voting ru
Thi s research contributes toba&snmedgsngt sictha
transitions and institutional i nnovation fo
CWB | ens, combchnhngalsotransitions armd syst
existing collective ownership structures <ca
findings have i mportant policy i mplicati on
dynamics, -makidgcpsooesses, beyond solely f
The met hodol ogi cal i nnovation of combinin
participatory research met hods of fteacshmi d a&lmj
systems wher e enoalkliencgt iivret edresceicstisonwi t h sust a
cities worldwide grapple with decarboni zincg
equity, understanding t he behaviour al comp
becomes increasingly vital for achieving in
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Extended abstract

Improving the energy performance of existing buildings is critical to achieving the European

Uni onds | egal | yerdemissibnsioyg205).Bailtlings dccoumiefdr around 40%

of final energy use and 36% of enemgye | at ed CO e rhiys s7i50% so,f ytehte |
building stock remains energy inefficigidi 3]. Despite largescale fiscal instruments like the
Renovation Wave, the building sector remains criticallytk#€k for 2030 targets: between

2015 and 2022, CO emi ssions decd&lalbieghp by 14
underscores the need to better understand the behavioral drivers and barriers that shape
renovation decisiords particularly in the residential sector, where homeowner heterogeneity

calls for more targeted policy design to accelerate mitigatitroo$ingrelated emissiongbi

8]. Our study explores how contextual, social, and psychological factors influence a set of
energyefficient renovation (EER) behaviors classified as thermal insulation in the Austrian
region of Styria.

Met hodol ogy

Sampling and data collection.We partnered with Energie Agentur Steiermark to survey
Styrian homeowners who sought energy consulting or subsidies for EER measures between
2013 2023. Of 30,000 invitations, 2,841 households (9%) responded in Jiyne2023.
Excluding renters, incompletesponses, and cuof-region entries yielded a final sample of
1,787 homeowners across age groups, income/education levels, and building vintages/types.

Survey instrument. The online questionnaire comprised seven modules: screening, EER
history, EER intentions, information and social influences, household context (e.g., building
characteristics, life events), psychological constructs (e.g., environmental attitudes, building
perceptions), and socemographics.

Statistical analysis.We followed a threg@hase analysis. First, we conducted descriptive
statistics and bivariate ANOVA tests to identify preliminary differences between adopters and
nonadopters. Second, we built a Partial Least Squares Structural Equation Mod&ERDS

to estimate direct and mediated effects of latent constructs on insulation behavior. The model
(Figure 1) draws from established sepwychological theori€si.e., Theory of Planned
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Behavior [9], Diffusion of Innovations[10], and ValueBelief-Norm [11]. Measurement

reliability (composite reliability > 0.70) and convergent validity (AVE > 0.50) were confirmed.
Nonparametric bootstrapping (10,000 subsamples) was run to assess path significance. Third,

we performed Permutation Multigroup Analysis (PERMA; 5,000 subsamples) to test
differences in parameter estimates across ssmoomic status (SES) (Low vs. High) and life

stage (Generation194696 4 vs. post 1965) groups, reveal
homeowners.

Diffusion of Innovations
Household context

Building

characteristics Investment
costs
Theory of Planned Bahavior - modified
Energy costs
Perceived
Behavioral Control
Living comfort

Energy
consumption

Behavior Attitude towards
behavior

General
Environmental
Attitude

A Ry A BN S TN

Personal Norms

Energy Transition
Attitude

Justifications of
Megative Env.

Socio-demographic factors Behavior

Energy

“ Refurbishment
m o

Figure 17. Theoretical model to understand EER behavior.

Value-Belief-Norm

Resul ts

Context is determinant. The descriptive analysis reveals that adopters anehdopters of
thermal insulation differ mainly in contextual variables. Insulation adopters report significantly
older dwellings than neadopters (p < 0.001). Adopters perceived stronger renovatials nee
based on building characteristics (M = 3.672/184 on a Hoint scale; p < 0.001). Similarly,

we observe differences in social variables related to the use of infordhatign adopters more
often used the internet (M = 3.45 vs. 2.8) and personahcobwith social peers (M = 3.9 vs.
2.95) to gain EERelated knowledge (p < 0.001).
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Figure 18. PLSSEM path diagram for thermal insulation behavior. Constructs with insufficient
measurement validity were excluded.
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Figure 19. ImportancePerformance Maps (IPMA) visualizing PERWGA results. The labeled
constructs correspond to those with significant differences in total effect.
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OQur findings align wL,6 hwhd ec alags efaord e dapgaeostc a r
i nvest i gaagteensc y higghoups capabl e of dnageglky,ing
activists, affl ue8ES) ndaw~wd dGalhostr44. h ieTohe ,s1 $t4adr hg

actors with gowrates arcdeisrsf dromateison i s groun
become change agents for their sociallpeer s,
2 0]

Limitations and future research

Our sample may overrepresent proactive individuals, as it includes homeowners already
engaged in advisory services. Future research should assess whether our findings generalize to
broader populations. Longitudinal or experimental degigag., agenbasedmodeling

could further test whether targeting potential change agents fosters broader EER adoption.

Conclusi on

This study advances understanding of the heterogeneity underlying EER behavior at the
household level, specifically regarding thermal insulation among Austrian homeowners. By
identifying which factors matter md@stand for whond we contribute to more effecey
evidencebased climate policy. Instead of esieefits-all strategies, we argue for tailored
interventions that activate homeowners best positioned to adopt and spread EER. Our findings
echo calls for combining universal incentives with targeted iatgions to accelerate positive
change for sustainability.
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Background

There isani ncreasing realisation that energy ef
consumption are not enough to address our climate and ecological crises. Instead, we must
complement efficiency measurewvith radical reductions in absolute consumption levels,
particularly amongst the highest consensm fiSufficiencyo is a term used to describeigh

aim of reducing absolute consumptiwhile ensuring decent living standards for all people

[1]. Strong policy measures across sectors are needed to create conditibnshfetilitate

and solicit changes in how we interact with our environments to reduce consumption. Some
sufficiencyor i ent ed policies have been in place f
labelled as such (e.g. active travel infrastructure), wheodzsr measures have yet to be

widely implemented (e.g. vehicle mass tax).

Sufficiency-oriented policies challenge widely accepted values of consumerism and
unfettered economic growth [2]. As such, there is a risk that implementation of such policies

is faced with opposition, and t herne ymasds tlsed
could be viewed negatively. Opposition is especially likely among thoise most

influence over climate policy and associated discourses (politicians, corporate decision
makers and lobbyists, journalists, economists, senior civil servastshesearelikely to

be among those consuming the most and timase affected by sufficiencyneasuresFor

context, in the UK, the top 10%f earnersaccount for almost three times the amount of

carbon than people in the bottom 30%; they use more energy flying than the bottom 20%

use in total3].

On the other hand,ublic support for climate actiom a general sensis unequivocally
widespread a recent survey of 130,000 people from 125 countries found that 89% demand
intensified political action, and 69% report willingness to contribute 1% of their personal
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income to fighting climate chang@4]. This high level of support is commonly
underestimated the same participants believed thatly 43% of otherpeoplein their
countries would do thesameand otherresearch has shown thabliticians severely
underestimate public desire for climate acti®h. Further, a common feature of many
sufficiency policies is that they come with -benefits in other domains (e.g. health,
housing, poverty alleviation), which may serve to increase support.

Determinants of policy support

Research to date has tended to focus on the intrinsic characteristics of suffeieEmntgd
policies that influence support.u8iciency policy is more likely to be supported when
focused on fair, equitable implementation, and where it is perceived as effectiSappprt
for stricter policiesuch as taxing abovaverage living spacer a meat tax has been shown
to be lower than support for softer policies such as ffreatdays in canteens in multiple
European countries [7].

There has been less focus on extrinsic factors affecting support, however, namely how
sufficiency policies are presented and communicated. When sufficiency policies are framed

as Aovercomingo issues rather thalpbutofherni shi |
potentially important sufficiency policgharacteristicsemain unaddressed. For instance,

despite the existence of dx@nefits for many sufficiency policies, the extent to which
emphasising these affects policy support has not been studiadidération of a-benefits

of climate policieds generallylackingin policymaking [8].

Peopletendto favourmaintaining theurrent state of affairs over changit [9]. The effect

of this fAstatus quo biaso on support for su
that a new policy measure might be less susceptible to status quo bias if people are aware

of its successful implementation elsewhere.

The present study

This study uses an online survey experiment to measure suppos $et ofenergy
sufficiency policiesunder different conditionsn a representative sample of the Irish
population

Using a betweesubjects experimental design, we investigate whethpport for energy
sufficiency policiesis greateror lesser when these apresented as measures to reduce
energy demand compared witthenemphasis is instead placed on theirbemefits. We

also investigate whether support differs depending on other features of the policy in
guestion (e.g. degree of restrictiveness, target behaviour) or how it is presented (e.g.
highlighting where policiesdve already been successfully implemented).

Alongside individual support for policies, we also measure perceived effectiveness and
whetherparticipantswvould publicly express theprivate supporbr oppositionto policies.

We also record political orientation, various sociodemographic variables, and measures of
current energy consumption behaviours to control for personal impact of the policies that
are presented.

As well as providing the first comprehensive measure of public support for energy
sufficiency policies in Ireland, we provide more generalisable evidence on the relative
support for sufficiency polices depending on how these are presented. Future wioukaan
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on these results to compare attitudes of policymakers and climate experts towards the same
policies.
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METHODS
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RESULTS
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Table 1. The conditional item response probal
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Predictedcl :
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