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Problem Statement

Aukieving the UK's 20680 Met Zero arget nocossiloies o raphd wanstion from
foscil-fuel-boced heating to Low-carban altormatives such oo heat pumps:
However, the retrofit of exiting residertisl Bulldings remams & complos,
context-dependent . challeage  that  resists  standordized,  top-down
imolementatien,  Current. eppraaches often  owerlook e importance  of
adaptability - as the copacity of ‘systems. polioes, and users to ewolve in
response b0 chaoging technical, infrastpuctural;, and =ocial concitions. Without
embodding adaptahility as a guiding desicon pincipbe, offorts o decarbipniss
residentlal heating ek becoming rigid inequitabls, and unsuetainabia mar
Urme. Thens s thafons, o oitical reed 1o srderstang how adaptalslity can e
oporatdnalised soracc bochnical, Infrastructural. peficy, and  ehavieurdl
dirmensions o suppert @ more: reskent and nclushee. Featng: tran sieon, Yie
attempt to outline & framesoark ter sustainable design futures in residertial
heating transitions, for accelerated implementaton at a societal kevel and
thiis. stabilisirg the issues of Climate Change.
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Breaking Down the Topic
What iz & Heat Pumgp? & g o wee wionk High Effciency? Who “Mesds” H7?

“Heat Pumps could bring down global CO2 emissions
by half a gigaton by the end of this decade.”
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i Contextualizing
(o) il Shuall g
I prosent tmes, Heat Pumps are cantral to UK s low. @rbon siraiegy
Wha't o achiass tha Mec-Foro tranation, gheen that the fosqil fuel heating
Who duminales within the “existing” homes, produecng sboul 17% of
nobonal emissionz. This, making 5|:_|-|:'ml chell=ng ey Barmerh o= e
Homeowners Adoption and Aworencss.
Prospactives HE L I | TR
w hE‘fE & claar tink botween e affartoed grakabadders whene we treat afficiency
WhEﬂ not campletaly ag @ 'I:.E.-I,'J'hl'l.l::ll proakam; but 35 3 desgn recponso o
user behiviour and contextisal cordition. ultrmaizly the bigger aim =
Wh?- bz stabadive the emvmonrmental crises (0hl crsis] pushes s b porse
this study I the Brst plas
Palcy-Desgn-User mtregratcae for e Emironent Syl e gy e e Srerre L St et
"f With such 3 wanod Domestic scame of Londoan Dhwallings. 4 15 sssantial
Backitr 1o mndarstard the divarse typography ard retrofit constrabiis. Wit
e [ How UserfHomseowners =i the mier, wa lock ab Beating retrodit fon s
i wrtrem |l crisl= ronsist=rt exiatrg polcy =supoor, amd Limiled consimes
trust as the sbarting point to ac-isve o probable future solution,
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2025-2050

Tedisginl L2 ades

A the wtarting point, Hmmhp l;lnrﬂrt-hr:l:uﬂ evidence snc
& ek orae- B 1 Focemiion Tor clifmeats snd lmlng-:;ld:mq: Commarce
and Polides have besn undes develomment for over & decade regerding
these hq;]r-_-., Infrastruchisre: mowesz. at 2 reascrable pace, where the
howsing and onongy notworks come ta play, which moct adapt o now
demands. Encla-l valig and poams a0e ml.l.n:tlun_a-tﬂ_:.ﬂns teramels
cusiainability and often dowest in meedthangs Dedaise thay damand
ellorls sl s personsl level

Something has already besn starled. How do e sbabilise and
totilitate the exponartisl growth of this ocial dimensionT What =
tha mtegraton. of Shor-torm scsops and long-tomm SEtemic
trancfarmatione®

WHy o df wer et
Wiz one ok o ritical wmcture in Hme sadere stabilizing social sy=temic
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techoolugiza

biggeralon Tauns Drame, S [2080) Thacy Lapuieg: |4 Conagles Symara Leany, The L Paowr Caundiéiian. fius

ety



IDENTIFICATION

RESEARGCH METHODOLOGIES UNIT

s
.r"*“ T hh\
7 & L
/ F b \

-“&J_i_——._n--hd-h_ll{." -“-

Technxza
Prrapastivan

Fepresenks Retroft Cormpilesity
i Crivieal (Mesa) Context fuuroaing

Understanding Contextural Scales &
Potential Gulding Futures Marratives

e e ey LS e,

Fabit iyt

Rural-Urban London Bwellings

W et mugieally poaition iar t3 draw & BEterac potk
Fu‘l:lﬂl_-.'-u.n:ln'ui:l'l o ati=sdy existing echnologr, ancl

eiaciag inplamentation of policise
thacﬂﬁu-uiu-l‘.d.u'h:uhﬂm

Concuguences

atmaatiity,

METHODOLOGY PROPDSAL

AR50




STAKEHOLDER STUDY
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RESEARCH QUESTION
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"How can user-centred adaptability be operationalised through design and
policy frameworks o accelerate equitable and efficient heat pump adoption in
the UK residential sector by 20507
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CASE STUDY

i . &
Followed g b= 8 case study taken from Heat Pump Associgtion to
llustrate the opi,

Background
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Summary of Sprint 1

Gumbming the PETSEL with a timeline approach offers bolh structural and
temporal clarity in analysing the heat pump transition. PETSEL reveals how
political, economic, technological, social, environmental, and legal forces
intaract, while the imeline visualises their evolulion and dependencies over
decades. Together, they expose key lock-ins—such as gas infrastructure and
policy delays—and turning points like RHI and BUS. The strength lies in
connecting policy history with systemic change, though it may simplify complex
interrelations. Overall, this combined method effectively maps the multi-layered
progression of the UK heat pump landscaps.
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Problems Statement of Sprint 1

We aim to investigate the preferable future of residential heating and cooling in
2035, where high-efficiency heat pumps are widely adopted across households.
Qur focus will be on how this technology can enhance comfort and (ndoor
well-being, while also driving significant improvements in energy efficiency and
reducing environmental impact. We will further explore the role of heat pumps in
creating more flexible and resilient living environments, capable of adapting to
the changing needs of future generations. In addition, we will examine the

involvement of governments, energy providers, and housing authorities in
prormoting and regulating these advancements. This will ensure that the

deployment of heat pumps not only meets the demand for sustainable heating
and cooling but also supports inclusive, future-ready communities.
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Summary of Sprint 4

The Heat Pumnp Snakes & Ladders Game serves as an interactive research tool fo
explore public attiudes toward sustainable heating and cooling syslems under
climate change. By transforming complex socio-technical discussions inta a playful
and participatory formal, the game encourages players to reflect on personal
choicas, policy awaranass, and environmental responsibility. Through questions
linked to real-life barriers and opporlunities, it reveals how social perception. financial
incantives, and technological literacy shape the adoption of heat pumps. Althaugh
further refinement is needed in structure and data collaction. the project succaessiully
demonstrates how gamification can promote angagement, dialogue, and colleclive
learning arcund energy transition and home well-being.
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Problem Statement of Sprint 4

Ag the transition ioward |ow-carbon heating accelerates, the role of users, particulardy homeoinners bacames
cartral to-shaping an inchisive and adaptve anargy future, Beyond technical efficiency, 1he success of heat
pump adaoption depends on emobonal acceplance, behavioral adaptability, and the co-creaban of meaningful
comestic experiences. Cur resaarch investigates how residental environments can evolve as pardicipalonys
syefems, whera design acle as a madialor between policy frameworks. tlechnological infrastructures, and the
intimate scale of everyday life.

Using visual and narraiive mapping, we explore how househelds move throwgh distinct slages—awarenass,
decisicn-making, adoption, and co-design—aach raflecting shifiing relationships betwean humans and
technodogy, By integrating insighta from social practice theary, systems design, and speculative futures, we aim
fo protolype design strategies that foster collective agency, emotional resillence, and situaled leaming in the
heat fransitlon. Thizs approach reimagines domesiic healing not maraly as a lechnical upgrade, but as a living
process of adapiation, negotiation, and shared imaginaticn toward sustainable futuraes.




