Energy Research & Social Science 120 (2025) 103863

Contents lists available at ScienceDirect

Energy Research & Social Science

journal homepage: www.elsevier.com/locate/erss

ELSEVIER

Original research article ' :.)

Check for

Rethinking retrofit: Relational insights for the design of residential energy [
efficiency policy

Donal Brown ®", Lucie Middlemiss °, Mark Davis ¢, Ruth Bookbinder ", Iain Cairns®,
Matthew Hannon ¢, Giulia Mininni ?, Marie Claire Brisbois®, Anne Owen ", Stephen Hall ©

2 University of Sussex, Science Policy Research Unit, University of Sussex Business School, UK

Y University of Leeds, Sustainability Research Institute, School of Earth and Environment, UK

¢ University of Leeds, School of Sociology and Social Policy, Faculty of Social Sciences, UK

4 University of Strathclyde, Hunter Centre for Entrepreneurship, Strathclyde Business School, UK
€ Ashden Climate Solutions, 5 Wilton Rd, Pimlico, London, UK

ABSTRACT

The ‘retrofit’ of energy efficiency, low carbon heating and renewable microgeneration measures in homes is a major focus for energy and climate policy. Yet despite
policy interventions, few countries are achieving their residential decarbonisation targets. In this paper we argue that a core reason for this failure is the mainstream
‘rational actor’ framing of households, which guides energy efficiency policymaking. We introduce an alternative ‘relational’ framing to re-examine the assumptions
surrounding the retrofit ‘customer journey’ and the accompanying policy framework. In doing so, the study draws on three United Kingdom (UK) case studies,
exploring the customer journey of households self-funding renovations and retrofit, via (n = 30) semi-structured interviews. We argue that by paying attention to
relational dynamics, we can better design policies that work with the grain of existing household practices and social relations. This includes: 1) Leveraging existing
entry points such as when renovating or moving home 2) Aligning with how households currently seek advice and procure renovation services 3) Developing so-
lutions which factor broader motivations than simply cost savings 4) Designing inclusive and long-term financing models and 5) Building trusted ongoing re-
lationships between contractors and communities. Consequently, we argue a paradigm shift in retrofit policymaking towards a relational approach is now required.

1. Introduction

The 'retrofit’ of energy efficiency, low carbon heating and renewable
microgeneration measures in existing housing is a major priority for
energy policy. In the high income nations of Europe and North America
retrofitting remains a pressing, yet intractable energy policy challenge
for achieving net-zero carbon emissions. In Europe this challenge is
expected to require approximately $1.3 trillion in investment by 2035
[1] and a tripling of the annual renovation rate from <1 % to >3 % [2].
This challenge is especially acute in the United Kingdom (UK), where a
large proportion of the existing housing stock is over 100 years old, and
is still likely to comprise most housing in 2050, when UK net-zero am-
bitions must be achieved [3]. Indeed, in their ‘balanced pathway’ sce-
nario, the UK's Climate Change Committee (CCC) estimate that 15
million households will require at least one main insulation measure
(loft/wall/floor), a further 8 million requiring draft-proofing, and
almost all un-insulated hot water tanks receiving insulation by 2050.
Further, around 21 million homes will also need to be retrofitted with a
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heat pump to meet the 2050 net-zero objectives [4]. The aim of this
work is reframe how this retrofit policy challenge should be con-
ceptualised and delivered.

The low uptake of cost-effective' energy efficiency measures has long
been presented as a paradox in energy policy discourses [5]. Under the
logic of micro-economic theory, rational households seeking to improve
their welfare should invest in measures that have the potential to reduce
energy costs and result in net savings over the long term [6]. Yet uptake
remains low. This has typically been explained through the language of
‘barriers’ [7], where market failures impede the efficient allocation of
resources [8] and if these are lifted, uptake will grow. Consequently,
‘applied behavioural research’, grounded in microeconomics and psy-
chology has dominated the framing of how policy can unlock retrofit
[9]. This literature emphasises: 1) Overcoming information asymmetries
— where households are unaware of the energy saving options available
[10] 2) Hidden or transaction costs — relating to the time, work and cost
involved in procuring energy efficiency measures [11] 3) Insufficient
access to capital — meaning households cannot afford to invest in energy

1 Cost effectiveness is generally understood to mean measures which pay back their cost of installation and maintenance with energy savings over the measure's

lifetime. However, this payback period will be affected if discounting is applied.
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efficiency measures, despite potential returns [12] and, [4] Bounded
rationality — “where constraints on time, attention, resources and the ability
to process information lead to optimising analyses being replaced by imprecise
routines and rules of thumb” [13]. The ‘rational actor’ framing that this
literature adopts suggests that public policy's role should be focused
simply on removing these barriers, to allow households undertake what
are assumed to be cost optimal improvements.

Microeconomic and psychological framings have been extremely
influential in retrofit policy design across Europe and North America.
These framings have shaped the approach inherent in the UK retrofit
policy regime over the last 25 years or more, including the development
of public information programmes, consumer protection and accredi-
tation standards, home energy audit and energy performance certifi-
cates, grant funding, and specialist debt finance [14]. However, while
noting some clear successes,” few countries are on track with their
retrofit objectives to deliver home decarbonisation [16]. The UK, for
example, has had a series of high-profile policy failures in recent years
[17,18], and retrofit rates have dropped from almost 2 million homes in
2012 to about 100,000 in 2021 [19]. Unlike the thriving home reno-
vation maintenance and improvement (RMI) market, representing ~
£22bn p.a. in the UK in 2017-2019 [20], few nations have yet developed
a significant self-funded retrofit sector, beyond government grant pro-
grammes [21].

In this paper, we argue a core reason for this continued failure is the
mainstream framing of the retrofit challenge, which guides public pol-
icymaking. We argue that rational choice theory [22], behavioural
psychology [23] and welfare economics [24] provide an important but
limited theoretical contribution to solving the retrofit challenge in the
coming decades. Instead, we introduce an alternative framing of this
challenge via relational sociology, which helps us to reconsider some of
the assumptions that have shaped residential energy policy in recent
decades [25-27]. In doing so, we re-envisage the retrofit ‘customer
journey’ through a relational lens, learning both from sociological the-
ory, and from the RMI market in which households invest billions each
year (e.g. [25]). We subsequently provide policy recommendations for
how retrofit policy design could integrate the relational perspective.

The paper is structured as follows. In Section 2 we introduce the
concept of the customer journey, as an analytical device which
increasingly pervades policymaking in this space, before introducing the
relational perspective. Section 3 outlines our methodology. Section 4
offers an analysis grounded in the UK experience and draws on 30 semi-
structured interviews with UK homeowners in different tenures and
locations, who had recently undertaken renovation and retrofit mea-
sures on their home. Section 5 provides a discussion of the findings and
their implications for retrofit policy design, while Section 6 outlines our
conclusions and policy recommendations.

2. Literature review
2.1. Dominant policy approach & introduction to relational sociology

The notion that individual economic and behavioural factors may
not tell the whole story, is not new in energy policy discourses [32]. Yet,
the contribution of sociology to understanding the challenges in moving
to a low carbon society, has often been seen as a poor cousin of the more
‘scientific’ and positivistic explanations of the drivers of human
behaviour. Indeed, Shove [33] highlights the limitations of public policy
that seeks to influence the attitudes, behaviour and choices of in-
dividuals, whilst ignoring the importance of social and cultural factors,
and how these influence practices surrounding home, energy use and
climate change.

We find concepts from relational sociology especially insightful here
(e.g. [23,48]). Relational sociologists emphasise that the unit of analysis

2 Such as the rapid diffusion of condensing boilers in the 2000s [15]
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should not be individuals or institutional structures, but instead the
‘social relations’ between actors [77]. In this view, economic trans-
actions such as undertaking a retrofit project are primarily socially
constituted processes [26]. Here, the central concept of ‘relational work’
[34] from the relational sociology literature “elucidates how economic
actors create, maintain, solidify, change, and perfect the relationships
that exist between them through economic processes” [35].

Crucially, this literature argues that the heuristics that guide
household decision making, and thus relationships to money, are not
solely economically rational but instead largely socially relational in
nature. Thus, households rely upon networks of strong and weak ties
with family and friends, neighbours, and place-based intermediaries to
gather advice [9]. People are usually seeking to satisfy goals beyond
financial returns alone, and generally rely on trusted relationships or
personal recommendations when selecting contractors [9]. We believe
this has important implications for the effective design of retrofit policy.

2.2. The retrofit ‘customer journey’

The customer journey has become a prevalent feature of commercial
service design [29] and increasingly pervades public policy [30]. The
basic concept is that customers undergo a series of sequential steps when
receiving a service, and at each stage there are opportunities and pitfalls
to ensuring a smooth and positive customer experience. This thinking is
manifested in the design and delivery of UK retrofit policies, where both
the Green Deal [31] and Energy Companies Obligation (ECO) [32]
policy documents prescribe a specific customer journey, involving the
initial entry point, a household survey, obtaining contractor quotations,
securing financing, and the completion of works (see Fig. 1).

In the following sections, we first explain how the retrofit customer
journey is envisaged in the contemporary UK energy efficiency policy
discourse, highlighting some of the core ‘rational’ assumptions which
inform these policy approaches and how this frames the problems they
seek to solve. We then continue to operationalise some of the key ideas
and concepts from relational sociology, contrasting the insights and
implications for each step. Note that we are aware that this is somewhat
of a simplification in places: in the sense that ideas rooted in micro-
economic theories are not followed precisely in policy. We do
contend, however, that these assumptions are either explicitly, or
implicitly, designed into many UK energy efficiency programmes, and
are codified into public procurement guidelines, such as regulatory
frameworks, training standards and building regulations [14]. We offer
examples throughout to bring this contention to life.

2.2.1. Entry /trigger point

Much policy design is informed by a micro-economic logic, and tends
to hold a strong assumption that energy consumers are primarily moti-
vated to save money on their energy bills, and thus would respond to
marketing and information centred on cost savings. We see this in the
language used in relation to retrofit grants and loans, which frequently
discusses the ‘payback period’, assuming that the household's motiva-
tion to engage is saving money. Drawing from behavioural and welfare
economics (e.g. [39]), the assumption, therefore, is that the likely entry
point for households is their willingness to undertake an energy effi-
ciency project as a means of saving money on their energy bills. The
primacy of this assumption was most evident in the UK's Green Deal
retrofit loan programme (2013-2016), which required all measures
financed under the programme to have a payback period within the
lifetime of the loan, forming a ‘golden rule’ [31].

A logic drawing from relational sociology suggests that a broader
range of motivations to engage in renovations and retrofit are likely.
These may involve aesthetic or amenity improvements, increasing
comfort, fixing damage, or increasing space and functionality for the
occupants [34,35]. Relational studies highlight how these decisions are
often suffused with alternative meanings and are designed to satisfy the
emerging needs of changing households, for example increasing space as
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Fig. 1. Schematic of generic retrofit/renovation customer journey (Derived from [31]).

families grow, or ensuring comfort for older relatives [36]. By unpacking
the range of entry points and motivations for undertaking a renovation
project, we are better able to grapple with the plurality of goals, life
needs and relationships that drive these decisions — providing a more
nuanced understanding of how we might influence change.

2.2.2. Advice and energy audit

A second assumption concerns energy saving advice and the role of
an energy audit in determining a home's suitability for different mea-
sures. Here, following a rational choice logic, policy aims to address the
market failure of ‘imperfect information’ regarding knowledge of the
costs and benefits of energy efficiency measures [37]. Thus, motivated
households are assumed to seek out advice on different energy options
via public information programmes and websites. Subsequently, home
energy audits or surveys are undertaken by a trained professional who
provides detailed technical advice.® For example, the UK's energy
regulator Ofgem's ECO Guidance [38] stipulates that measures must be
recommended via a pre-retrofit assessment, development of an
improvement option evaluation and medium-term improvement plan.
This has given rise to specialist accredited professions that undertake
these audits and provide advice, such as Domestic Energy Assessors
(DEA), and the more advanced Retrofit Coordinator pathway (a form of
independent project manager). It has also resulted in emergence of
retrofit one stop shops [39] (e.g. Cosy Homes Oxfordshire), however
within these schemes, information is still typically presented in terms of
cost savings and payback periods.

A relational approach would suggest that rather than seeking
specialist advice from accredited professionals, relationships of care and
intimacy with family and friends, or those with neighbours and col-
leagues are likely to be the key trusted networks from which advice is
sought [36]. Indeed, studies highlight a bricolage approach to seeking
advice [74] where more intimate forms of advice are augmented with
specialist advice via relations with agencies and communities [36], typi-
cally a local council, neighbourhood internet forum or community en-
ergy agencies. A relational approach would also expect relations of
identity (ibid.) and past experiences to further shape whether this advice is
trusted. Here factors such as gender, ethnicity, age, religion, may have a
major impact on decision making, including who to turn to for advice.
For example, Owen et al., [40] observed how low income, Asian origin
households - living in terraces, in cities such as Bradford - applied for the
ECO grant at a rate twelve times higher than average. This is suggestive
of social relations within these communities being a key driver in the
adoption of the ECO scheme (ibid).

2.2.3. Specification and budgeting
A rational choice logic would assume that rational consumers will
specify only those measures that deliver lifetime cost savings and

3 i.e., using Standard Assessment Procedure (SAP) energy modelling soft-

ware, which underpins the UK's Energy Performance Certificate system (EPC)

prioritise those with the shortest payback periods. Many energy effi-
ciency programmes do indeed place prescriptive requirements on which
‘eligible’ measures can be installed or funded. For example, the UK's
Green Homes Grant required households to install a minimum number
of ‘primary’ insulation or low carbon heating measures, before they
could be eligible for ‘secondary’ measures such as double/triple glazing
with longer paybacks [41]. The Green Deal policy (2013-2015) required
cost savings greater than the finance repayments [31].

From a relational perspective, the selection of home improvement
measures is usually linked to the broader motivations for undertaking a
renovation, with numerous goals often pursued in a single project
(reference redacted [42]). Moreover, households rarely view energy
measures and wider renovation works as conceptually separate [34]. In
general, during renovation projects — even where energy saving, or
comfort is also an objective — households do not typically consider
“payback periods” in their assessment of project viability; instead
mobilising qualitative justifications for why particular measures, prod-
ucts or manufacturers are appropriate for them [9]. These insights
problematise retrofit strategies that rely on a prescriptive and overly
financialised format to guide what householders choose to or are
‘allowed’ to do to their properties. Contractors can also be hugely
influential in the final specification and have been shown to steer
households away from renewable and energy saving measures [43].

2.2.4. Contractor procurement

During contractor procurement, under a rational choice logic, the
customer would place a high value on having choice in a competitive
marketplace, and to choose contractors on a lowest cost basis (c.f. [41]).
In government led energy efficiency programmes, households are often
asked to choose contractors from an approved list or via eligible
accreditation programmes. New accreditation processes and standards
are often required to deliver new retrofit programmes, where accredi-
tation tends to be easier for larger and better resourced firms. For
example, during the Green Homes Grant, contractors needed to be
certified under the government's Trustmark scheme and PAS 2030:2019
and to also be following PAS2035 standards [45]. Given the short run
nature of the programme, few small contractors had time to gain these
certifications, resulting in accredited contractors travelling large dis-
tances to deliver measures [18].

Finding trusted contractors and how households build trust in this
relationship is a critical element in the retrofit process when seen rela-
tionally. This process of relational work in building relationships with
contractors, energy advisors, financiers, demands emotional and social
labour. This may include asymmetries in knowledge and power, where
one side must defer to the expertise of the other — trust that a verbal
contract will be honoured, or an invoice be paid. It is therefore unsur-
prising that those engaged in renovation activity rely on trusted re-
lationships, personal referrals and peer networks when seeking out these
services — reducing this relational work. Such trusted relationships may
be more likely between customers and small contractors, based locally,
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making the accreditation process discussed above problematic. More-
over, these factors are especially prevalent within the RMI construction
sector, well known for its informality and tacit knowledge base [28]. The
desire to reduce relational work and the reliance on a wider relational
infrastructure of friends, family, neighbours, or local social media fo-
rums for recommendations is clearly evident in the relational research
on renovation to date [9,40]. Indeed, these approaches likely form the
dominant means of procuring the billions of pounds of small building
works that occur each year.

2.2.5. Funding and finance

Overcoming the financial barrier to undertaking retrofit projects has
been a major policy focus — assuming that households are willing to
either take on some form of debt and/or complete eligibility checks and
paperwork to receive grants [12]. These funding approaches are usually
designed to be ‘stand-alone’, assuming energy efficiency retrofit works
are happening in isolation from other home improvements (e.g., refur-
bishment, extensions). For example, the Green Deal - a form of ‘on-bill
finance’ — was designed to ensure that repayments do not exceed ex-
pected energy savings, such that households are financially better off
following the retrofit. Moreover, many grant programmes are insuffi-
cient to cover the full cost of works and often include arbitrary cost caps
which must be supplemented with a household's own contributions.

Relational sociology also provides important insights into how
households view money and apportion different meaning to separate
income streams and savings. This is embodied in Zelizer's [26] work on
‘earmarking’ — “the way individuals and families jam jar’ pots of money for
specific purchases (e.g., food budget, bills, clothes, holidays, savings, and so
on)” [78]. Indeed, relational research on renovation suggests that peo-
ple may earmark and envisage the suitability of alternate ‘forms’ of
money on home renovation in different ways. For example, Bolton et al.,
[9] highlight a common refrain that money which is gifted or inherited is
‘earmarked’ as being suitable for investment in home improvements,
while [78] note that many households have an aversion to debt in
general. These studies confound the conventional wisdom of the welfare
economics behind policymaking, namely that households treat all forms
of money as equal, and fungible to any application [26].

2.2.6. Installation and quality assurance

The final steps in the retrofit customer journey are the installation
works themselves, and processes of quality assurance designed to ensure
works are undertaken to a high standard. A rational choice approach
would suggest that an ‘information asymmetry’ exists between the
customer and contractor — leading to a risk of ‘moral hazard’ [37]. For
example, where the contractor cuts corners with substandard work, of
which the consumer has limited knowledge and understanding. Policy
recognises this risk and industry has relied on ‘competent persons
schemes’ and compliance frameworks to mitigate the risk of poor-
quality work and low customer satisfaction. Consequently, in 2016 the
UK government undertook the ‘Each Home Counts’ review [46], rec-
ommending a range of strengthened retrofit compliance standards,
including the Publicly Available Specification (PAS) 2030 and 2035 —
now required on all publicly funded retrofit schemes. Householders are
then expected to discern quality and seek redress from these standards.

Relational sociology further suggests that trust and the interpersonal
dynamics between household and contractor are critical in shaping both
the outcome of a renovation project, and in shaping attitudes towards
undertaking future works. Thus Bandelj, [47] emphasises how past ex-
periences shape future expectations — or in renovation terms, how poor-

4 Competent person schemes are a way for tradespeople to prove their ability
to carry out certain work to required standards. e.g., Association of Plumbing
and Heating Contractors (Certification) Limited (APHC), Cavity Insulation
Guarantee Agency Limited (CIGA), Building Engineering Services Competence
Assessment Limited (BESCA).
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quality work or unreliable tradespeople influence future decision-
making, with negative past experiences causing a reluctance for un-
dertaking renovations. Indeed, the relatively high prevalence of bad
experiences in RMI construction [48] provides a strong explanation for
why households turn to trusted social relations when conducting due
diligence and seeking quality assurance. For contractors, the desire to
maintain a customer base through social ties and word of mouth is one
key motivator for employing best-practice and delivering a high-quality
service [44]. This suggests that competent persons and compliance
frameworks may be of limited value for households who prefer to
develop ongoing relationships with trusted contractors in their local
areas, the same contractors that may not be certified to do the work.

3. Methodology

This study examines three recent UK case studies, exploring the
customer journey undertaken by 30 households to retrofit and renovate
their homes. We use insights from these case studies to develop theory
for a relational approach to the retrofit customer journey. We explicitly
focus on data from retrofit and renovation projects, which were not
directly funded or delivered by government retrofit policies, to inform
the future design of these programmes. In doing so, we examine inter-
view data from three UK case studies undertaken during 2021 and 2022
in Brighton and Hove, East Sussex; Otley, West Yorkshire; and Crosshill,
Southside, Glasgow. These case locations were selected due to their fa-
miliarity and proximity to the three universities which contributed to
the study. While there are differences between these locations, there was
also significant variation within them including demographics and
house type. In what follows, we do not focus on the differences between
the locations, but rather the common features and experiences in self-
funding retrofit and renovation work.

3.1. Case studies

In Otley, we explored renovation experiences of single occupancy
dwellings (interview codes O#X). This involved 11 interviews with 15
people, from September to December 2021. Interviewees were recruited
through social media using purposive sampling; selecting interviewees
who were 1) owner-occupiers; 2) who lived in the Otley area; and 3) had
recently carried out significant home renovations which had not used
government grants to help fund the works.

In Glasgow, we examined the renovation experiences of multi-
property buildings - typically referred to as tenements (interview
codes G#X). Data was gathered through 11 interviews with 3 landlords
and 8 owner-occupiers between November 2021 and January 2022. The
study used multiple methods of recruitment, including social media via
community Facebook pages; a local project partner's social media;
posters on the streets of the case study area and flyers through
letterboxes.

In Brighton and Hove, we examined the renovation experiences of
private rented sector (PRS) through interviews with 8 landlords- be-
tween December 2021 and April 2022 (interview codes B#X). This
included a range of building types. Interviews were sourced through key
informants, snowballing techniques and via a university student union
lettings agency and management company. Interviewees include six
single property landlords, two of which did not originally intend to be
landlords, while two had a portfolio of properties.

Focusing on households who had self-funded renovations enabled us
to consider the decision-making processes for people have already paid
for retrofit and renovation works. We provided interviewees with a basic
questionnaire covering their backgrounds and asked them to summarise
the renovations they had done to confirm their suitability for the project.
Interviewees were asked questions relating to their motivations for un-
dertaking the works, how and why they selected contractors, the fund-
ing approaches they used and their overall experience of the works.
Interviews were digitally recorded and transcribed by the research team.
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The research team used the same coding framework to analyse the
interview data across the case studies using NVivo software. The list of
interviews is provided in Appendix A. The generic interview schedule,
informed consent used & ethical approval, data storage and protection
information is provided as supplementary material to this paper.

3.2. Data analysis

To determine overarching insights from the interviews, we adopted a
framework analysis methodology. Here, data (in our case interview
data) is sifted, charted and sorted according to key issues and themes
using five steps: familiarization; identifying a thematic framework;
indexing; charting; and mapping and interpretation [49]. This involved
the lead researcher from each case study, coding their interview data
under the key stages of the customer journey, to identify what was done,
who provided the service and the explanatory factors or why these steps
were taken, inputting these responses into a large spreadsheet table. A
fourth researcher then recoded this data under a series of simplified
categories of response, which could be rationalised under a single
heading. For example, the diversity of entry points was reduced to
several recurring themes such as “major renovation” or “stress pur-
chase”. This allowed for a simple quantification of the prevalence of
different themes and their presentation in graphical form. A glossary of
these terms is provided in Appendix B. To supplement this analysis,
especially for the “why” type answers, a conventional qualitative coding
approach was taken using the core concepts from relational sociology
outlined above, allowing for longer form quotations and interpretation
of the data.

4. Results

We now present the findings from the case study data, structured
using the six stages of the customer journey. At each stage we explore
what activities occurred, who undertook them and why this approach was
taken.

4.1. Entry points

The review of the interview data showed a range of entry points for
what triggered the works. The most common was to undertake a “major
renovation”, the second most common was works triggered by a “new
house” purchase, while the third most common was due to a “stress
purchase” such as a broken boiler (Fig. 2). However, works were also
triggered by a “growing family”, “death” of a relative or an “inheri-
tance”. Only one respondent described “high bills” as the main trigger
for doing works, while another commented “[energy efficiency] is “not
really something that I've ... thought very much about” (G3).

In general, the decision to undertake works was arrived at collec-
tively by the adults in the household (i.e., G6; G8; 02; 03; 09; 014),
although several mentioned the influence of friends and family, such as
visiting a relative or friend's new kitchen or extension as a key trigger for
considering improvements (i.e., G9, 02; 013). None had been directly
triggered by the influence of an external salesperson or direct marketing,
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as is commonly assumed in energy efficiency programmes.

Key motivations as to why works were undertaken are shown in
Fig. 3. These were most commonly (n = 8) to make “aesthetic im-
provements” of the home:

“So, a lot of aesthetic reasons, but as I started to do work, I was finding
bits of workmanship that wasn't ideal, so you just end up going deeper and
deeper until you're happy with it” (0O8)

As this quote shows, motivations to make “aesthetic improvements”
would often then identify issues that required “damage repair”.

However, many households also cited “energy efficiency” and
improved “comfort” as key motivations. Interestingly, only one
respondent cited “bill savings” as the standalone reason. Instead, several
undertook energy efficiency works alongside aesthetic and amenity
improvements, to improve comfort and modernise the property:

“[We did] more decorative improvements, but we also installed
secondary glazing and we've insulated the roof because we're at the
top where the roof is. And we have also insulated the back wall,
which is north facing, because it's the coldest wall” (B5)

4.2. Advice

The households interviewed generally had received informal advice
from contractors, friends, family and neighbours on how to progress
their project, and despite many undertaking energy efficiency measures,
none had undergone an energy efficiency audit. Indeed, two in-
terviewees from the PRS case study expressed an explicit distrust in the
formal energy efficiency advice available: “calls from ... my local energy
efficiency advisor ... we all know, are scam calls.” (B8), and “there is an issue
of trust toward the government website regarding choosing the products (e.g.,
windows) and grants. Which products are good and why? What is the latest
technology?” (B6). Instead, households relied on relations of intimacy
such as family, friends, and neighbours as their key source of advice,
although a large share also asked building contractors for advice.
Remarkably few (only 5 of 30) households sourced the initial advice
from “construction professionals” (engineers, architects, and surveyors)
(Fig. 4). Several also relied on their own knowledge.

Respondents also commented on how a lack of good advice was a
concern: “I don't know that anybody really knows quite where to ... get
sound advice” (B8), while another landlord (B1) had poor advice from an
architect who was also a relative, having started an extension without
planning permission and then had to demolish it. A lack of good quality
advice was especially prevalent for energy efficiency and retrofit mea-
sures, where one interviewee had been discouraged from undertaking
these works by a friend (O5). While another, frustrated with the lack
good online advice, sought advice from their engineer brother:

“It was difficult to choose which consumer guidance portal... I then
spoke with my brother for advice, who is a mechanical engineer. He
is not a tradesman. He understood what a good product was meant to
be” (B2)
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Fig. 4. Who: provided advice.

4.3. Specification and budgeting the projects involved ‘standalone retrofits’ (energy measures alone). As

a result, the rationale guiding the selection of measures was rarely just

While a large share of the measures installed across the 30 house- about cost savings but aiming to satisfy a multitude of motivations (as
holds included energy related measures (shown in red in Fig. 5), none of outlined in Fig. 3).

Gas Boiler (new)
New Bathroom
Double Glazing

New Kitchen
Plastering
Extension

New Windows

New Roof

Wall insulation — ee————

Roof Insulation  n———

Radiators ~ne————

L
I
—

Insulation (misc)
Reconfiguration
Multiple properties
Electrics
Decorations
Carpets
Basement tanking
Wood burner
Underfloor heating
Two storey extension
Split into apartments
Plumbing
Planning permission
New doors
Loft Conversion Renovation measures
Flooring
Ventilation
Smart Heating Controls
Floor Insulation  —
Fireplace
Conservatory

M Retrofit measures

o
N

4 6 8 10 12 14

Fig. 5. Number of measures installed.
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In developing the budget and specification, seven households used
the contractor to choose the appropriate measures, while seven devel-
oped the specification themselves using internet searches, four utilised
the support of family or while five relied on neighbours or their local
community (Fig. 6). Friends were less relied upon at this stage. Thus,
when making these final decisions, interviewees tended to rely on
people with more specialist technical knowledge and information, i.e.,
when it came to the specifics of what kind of boiler to install, G3 spoke to
installers explaining “sometimes [friends] were a little bit out of date with
some of their information”. However, three interviewees did not create
any kind of specification or budget.

Several respondents, mentioned that the initial budget was usually
below the final cost of the project:

“It's always 10 % or 20 % more because, with all houses, you're never
sure. That's the problem. Once you take the wallpaper off, (Laughter)
[you realise] the plaster below, behind it, is old, [what's called] lime
mortar plaster. (B3)

010 also used a contractor's site visit and specification, to inform
they own DIY approach:

“I did get somebody to come round to price up the tanking down-
stairs. But really, I mean, [ was just trying to find out how to do it
actually. They told me. And then I just sourced some materials and
did it myself, they were asking, quite a lot of money, you know...over
£10,000”

(010)

While, 013 felt that as a single woman, contractors were often trying
to take advantage of them due to their gender “you sort of feel that people
think you're being a bit stupid sometimes”.

4.4. Contractor procurement

Many relied on local contractor recommendations, when sourcing
contractors, with a significant proportion undertaking work themselves.
Indeed, the reliance on existing and local relational ties was once more
strongly evident, with friends, neighbours, and social media again key
routes to finding contractors. Fig. 7, shows the routes that households
used to source them. When selecting quotes, eight interviewees directly
mentioned comparing multiple quotes, while one sourced only one
quote.

Trust and personal recommendations were key factors in deciding
which contractors to use. “Once [I] established a good relationship with
them [I would use them again] ...Trust was ... absolutely essential (B7).
Indeed, some respondents evidently had strong relational networks with
contractors on which to rely:

“Because in the building community, I know all the trades. I know
architects. I know people who can draw plans.” (B3)
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However, this process was also often seen as difficult due to a lack
good affiliations with trades:

“It was important to have someone they [the tenants] felt comfort-
able with...It is generally difficult to find tradespersons. It is difficult
to find people to trust.” (B2)

Another participant felt the need to ‘test’ tradespeople to make sure
they weren't trying to take advantage of her:

“I think by doing that, people show their true colours as to how
honest they are. If they say it in a way that makes it very clear to
understand, and they give a reason that makes total sense... then you
know that you're onto a tradesman who knows what they're on
about. “ (03)

Others overcame this problem through relations to familiar house-
hold names such as British Gas: “the trust in a big company and a big
organisation that we'd been dealing with for years ... It's just easier to stick
with the status quo, isn't it?” (G3).

4.5. Funding and finance

Half our interview sample used some form of savings to fund works,
with inheritance second at 17 %, mortgage finance third at 9 % (Fig. 8).

We observed the regular earmarking of monies for specific renova-
tion purposes in the data. Households were often averse to using debt
and “would rather [use savings] than get a loan” (09). One householder
explained “I'm not into borrowing money, so unless I can save up and buy
something I just don't have it.” (G5). Some also linked this to family wis-
dom or household power dynamics “My father always said the heaviest
thing you can hang around your neck is debt” (012). Several respondents
noted that receiving an inheritance prompted them to get work done
(01; 06; 07; 014), suggesting that interviewees may have viewed home
improvement as a prudent rather than frivolous use of monies from
deceased loved ones.

Several respondents also indicated a strong association between
energy efficiency measures and grants, suggesting that households may
have come to expect government support for these types of measure:

“Ilooked briefly [for grants] when we were putting in the new boiler,
briefly at kind of newer ideas of heat pumps and all that sort of stuff,
and grants around those. If I was going down that route, which we
didn't for cost reasons ... that was as far as I looked for grants, etc.”
(08)

“I looked for it but for windows and boilers I couldn't find anything.
There were some funds for solar panels” (B2)

However, there was little or no discussion of grant funding for wider
renovation measures.

g & N & & 5
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Fig. 6. Who: supported householders with the budgeting and specification of measures.
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Fig. 7. How: did you procure contractors?

Life Insurance
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Cancelled holiday

0,
Borrow from _ 2o

family Property Sale
2% 4%
Credit Cards
4%

N

Mortgage
9%

Fig. 8. How: was the retrofit/ renovation paid for.

4.6. Installation & quality assurance

Quality assurance is ideally seen something that occurs through the
retrofit customer journey, however, the completion of the work was
usually the point at which most respondents took a view on the overall
quality of the works. Few of our respondents adopted a formal quality
assurance process, sought redress through specific design standards (i.e.,
MCS, PAS 2030/2035) or respective trade bodies (FMB, NICEIC,
CORG]I). Instead, they relied on their own judgement, that of family of
friends, and maintaining strong interpersonal relationships to ensure
work was undertaken to a high standard. Households' past experiences
of renovation work heavily shaped expectations and experiences during
the installation phase. This could be both positive “they were continuing
to kind of reinforce [their] reputation with us” (G5). But many also had
negative experiences “as soon as they [the contractor] went ... I tried to
open it, and the knob of the window came [off] into my hand” (O1). As
shown in Fig. 9, 42 % of those we interviewed had some form of negative
experience, while 55 % didn't report any major problems (‘no issues’).

= Delays

= Contractor misled them
Poor behaviour
High Cost

(Did work themselves)

Fig. 9. Household experience of installation phase.

“The building contractors were careless, disrespectful, ultimately
untrustworthy, they were lying to us, didn't show up when they said
they would, they weren't doing stuff in the way that they said they
would, they were completely ignoring the architect's drawings and
just making stuff up”. (08)

Several respondents also cited being female as a barrier when
interacting with contractors, with one describing having to involve a
male neighbour to get contractors to deliver on time:

“He came round [the neighbour], and he gave him [the contractor] a
right massive talking to, a real bollocking ... he says “when are you
doing this?, when you doing this?, when you doing this?”” (O1).

This lack of trust in contractors also provided justification for doing
the quality assurance themselves:

“And that's why I do my own reading, because that's how you figure
out people are telling you a lot of a load of nonsense; because he
didn't think you needed Building Regulations approval and we did,
so I had to do that separately after the job was done.” (O8)

In one example, an interviewee was motivated to seek legal action
due to the poor standards of work and lack of remediation (O1).
Meanwhile, another interviewee noted that they had to retroactively get
approval for works after the tradesperson “didn't manage building regu-
lations properly” (O8). Indeed, the prevalence of negative experiences
further underlines the logic of using contractors who come via
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recommended sources.

4.7. Summary

Table 1 summarises these relational insights on the renovation
customer journey drawing on a synthesis of our interview data,
comparing them to the rational assumptions outlined in Section 2. This
includes what was done, who did it/ supported it and why this path was
taken.

5. Discussion: rethinking retrofit policy

Drawing on our findings, we now share four key policy insights from
our relational perspective, challenging ‘rational actor’ assumptions, to-
wards reframing retrofit policy design. This discussion draws on a body
of recent policy literature that identifies a range of potential policy in-
terventions in the UK residential retrofit policy space, such as Brown and
Bailey [50] and the UK National Retrofit Strategy [51].

5.1. Policies to promote uptake

The first insight is that retrofit policies designed to leverage existing
entry points to undertaking renovation works are much more likely to be
successful [21,28]. Indeed, beyond a small market of early adopters
willing to undertake ‘standalone’ retrofits, our research suggests that
many more households may consider energy efficiency measures, when
planning a major renovation, moving to a new house, when making
repairs or replacing a broken boiler, or during key life junctures such as a
new baby, or when their financial situation changes (i.e., inheritance).
However, the pressures around a stress purchase may prove a more
challenging entry point to drive the adoption of retrofit measures.

Table 1
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Our findings suggest a key area where policy can leverage existing
activity and relationships is via the tax system. However, to be suc-
cessful, these policies need to integrate with the existing network of
professionals advising and operating in this space. For example, mort-
gage brokers, estate agents, property solicitors and surveyors, will be
crucial in supporting energy saving stamp duty proposals, which would
reward new home buyers for making efficiency improvements [52]. By
allowing energy saving RMI projects to charge VAT at 5 %, provided EPC
improvements are met, contractors and construction retailers could offer
reduced quotations to households, ‘up-selling’ energy efficiency mea-
sures to customers with whom they already have a relationship. As an
inheritance often triggers renovation work, incentives could also be
linked to Inheritance Tax, which could be reduced where energy saving
improvements have taken place. Again accountants, and tax advisors
would play a crucial role here, as they are the key relational actor
advising on tax affairs. However, these groups would require training
and an expansion of their remit to fulfil this role.

Regulations are often seen as a last resort by policymakers concerned
with public opinion, and economists with ‘deadweight losses’ [6].
However, our study suggests that regulations could be a key trigger
point at key stages of the retrofit journey. Relational sociology implies
that households may in fact view regulations as a beneficial means of
developing shared norms helping to set boundaries, reducing relational
work in economic transactions [53]. From this perspective, a future
moratorium on fossil fuel boilers or MEES at the point of sale or rent,
could provide a regulatory ‘boundary object’ which legitimises the
adoption of low carbon alternatives with the wider construction com-
munity [54]. Indeed, several other European countries such as the
Netherlands and Germany are pursuing MEES and moratoria on new
fossil fuel boilers in the 2020s [55]. Our research suggests that effective
integration with the installer community will be key to avoiding push

A relational vs rational perspective on the retrofit and renovation customer journey.

Frame Entry/ Trigger Advice/ Audit Specification & Contractor Funding & Finance Installation & Quality
point budgeting procurement Assurance
Standalone energy | Formal advice on | Expert specification | Competitive tender via | Specialist debt finance or | Formal quality assurance
Rational efficiency project energy efficiency | of highest payback | procurement framework grants
options measures
Major renovations, | Informal advice, | Ad hocdevelopment | Search usually involves | Savings and inheritance | Households tend to rely
moving house, stress | relying on anecdotes | of specification, | local networks and | are dominant funding | on informal quality
What purchases (e.g., | and experiential | where energy and | multiple quotes. However, | forms. Debt often | assurance, although are
broken boiler), major | evidence aesthetic/ amenity | cost only one factor in | viewed as | often dissatisfied with
Relational | family & life events measures decision-making, with | “inappropriate” standards of work.
(e.g., death, birth, considered together | personal
new disability) recommendations,
locality, and reputation
also crucial
Individual  decision | Professional energy | Trained professional | Lowest cost contractor | Financial intermediaries | Specialist retrofit
Rational making, influenced | advisor energy advisors, | quote is chosen and banks coordinators and project
by marketing/ sales architects, and managers
professionals engineers
Collective  decision | Friends, family, | Generally done by | Friends, family, and social | Household and family | Where issues cannot be
Who making by household | neighbours, and | households network/social media | dynamics may affect how | resolved by household,
members, but | contractors, themselves, heavily relied on. Where | money is managed and | recourse to expertise in
Relational influenced by peer | occasionally other | although occasional | local networks are weak, | allocated. Concerns in | social network before
network professionals use of professionals | trade  directories and | involving finance and | more formal redress is
(contractors, brand recognition | lending community sought
architects, important
engineers)
Rational Save money  on | Need specialised | Maximise payback | Consumer choice and | Financial product will | Quality assurance and
energy bills technical expertise & | on energy saving | lowest cost tender is | enable a return on | compliance  framework
advice measures preferred investment will ensure good practice
Aesthetic Trusted social | Seeking to meet | Existing trusted | Households use | Low levels of trust pervade
Why improvements, networks seen as | multiple goals, and | relationships and personal | earmarking to delineate | the RMI construction
energy efficiency & | best source of advice | household needs, | referrals seen as the most | different ~ forms  of | industry. Households
Relational comfort, increased with  only some | reliable methods. income, savings, and | therefore seek to develop
amenity & goals financial investment. Past | existing relationships
functionality, encounters and social | rather than rely on
changing needs of and cultural norms may | accreditation  standards
household members and frameworks
shape views on financial
institutions and products
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back on these policies [56,57].

A further entry point is to target retrofit programmes on a neigh-
bourhood or area basis, leveraging the relational ties that exist in spe-
cific communities of place and practice. As Owen et al., [40] outline, fuel
poverty programmes may be most effective when they engage a whole
community, enabling word of mouth referrals from neighbours, and
driving down the administrative costs of delivery. Therefore, our evi-
dence suggests that area-based programmes, with less restrictive eligi-
bility requirements, targeting specific neighbourhoods, and a range of
income levels could be more successful.

5.2. Policies to support delivery

Secondly, our findings emphasise the ways households seek advice,
choose which measures to install and the methods they use to source
contractors are inherently relational. Thus, the provision of advice that
relies on techno-economic payback periods, framed solely in terms of
cost savings, fails to address the real reasons most people make im-
provements to their homes. Moreover, the centrality of relational ties
and relational work in who households go to for advice, and the sub-
sequent premium placed on personal referrals from trusted sources,
problematises retrofit policies and programmes which ignore or even
undermine these networks and relationships.

The lack of separation of energy efficiency works from general
renovation measures, was also found by Kerr et al., who identify range of
renovation narratives which provide a “holistic perspective by incorpo-
rating a comprehensive range of the influences on the renovation experience”
[34]. As a minimum, home energy audits should gather information
beyond just the building's physical characteristics and energy systems,
but also the household's composition, their aspirations and plans for
future home improvements, past experience with contractors, views on
financing options, comfort and heating practices.

Our findings also emphasise how community groups could be of real
significance in developing demand for retrofits. Putnam and Brown's
[58] research on community-led retrofit, and wider research on the role
of civil society in delivering social and environmental objectives [59],
points to some potential policy solutions. While there are a few nascent
examples, these programmes seek to build trust by developing local
networks of advice and advocacy. These initiatives aim to utilise existing
community organisations (such as sports clubs or faith groups) or create
new ones, often under the banner of “community energy initiatives”.
When successful, these approaches build grassroots networks of advo-
cates and engage a broad polity of different household groups, via local
intermediaries and champions [60]. However, while low cost and
effective, this type of community outreach activity should not be viewed
as a free resource. For example, when considering vulnerable house-
holds, a single point trusted point of contact may be required to support
their journey throughout the delivery of the retrofit project [61-63].
This suggests public policy should provide financial and other support to
these groups when designing delivery programmes.

Household preferences for contractors that are either known to them
or referred from their social network also present significant challenges
to the existing policy paradigm. The relational perspective offers two
potential policy strategies to break this impasse. The first is that the RMI
construction industry - poorly served by past energy retrofit policies
such as the Green Deal and Green Homes Grant [17,64] - now have low
trust in the policy process. Moreover, the levels of retrofit knowledge
and skills in the UK RMI sector remains low [65]. Resolving this will
require extensive retraining programmes, to build trust and capacity,
adopting just transition principles (ibid). Given the influence of con-
tractors on the choice of measures [43] this may be crucial to gaining
industry buy-in [66].

A second strategy involves diversification of the workforce. Multiple
female interviewees (HH7, HH12, O1, 03, 010, O13) reported gender
discrimination from contractors - with no male interviewees reporting
these issues. As evidenced by Bartiaux [67], our research suggests that
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the construction industry needs to diversify to become more represen-
tative of the communities it serves, alongside improved training and
codes of conduct targeted at the existing workforce. The UK construction
industry has among the lowest female representation of any industry,
with <2 % of female site workers, and only 5.4 % black or minority
ethnic origin [68]. Making the construction sector more appealing to
women, minorities and young people via greater employment rights and
protections, such as holiday pay, sick pay, pensions, childcare support
and on-the-job training and career development is likely critical [58].

5.3. Policies to support investment

A third area where the relational perspective can make a significant
contribution, surrounds the funding and financing of retrofit measures.
While our research emphasises that financial benefits are just one reason
why households choose to renovate, the funding challenge to reach net-
zero and address fuel poverty is substantial. In our data, we see an in-
stinct to use savings and inheritance to fund improvements. Clearly, for
many households this is not possible or desirable. However, our findings
do provide important lessons for how public policy can design funding
programmes to be more effective.

A central feature of contemporary retrofit grants is their restrictive
eligibility requirements and onerous application processes. Such fea-
tures may lead to these programmes serving those most able to navigate
these processes. Specific attention should therefore be paid to support-
ing vulnerable groups [69]. Evidence from our research, previous ‘place
based’ retrofit programmes [58,70], and Owen et al.'s [40] recent study
in Bradford, also demonstrates a ‘relational adoption effect’, where
community ties can be harnessed to increase adoption. Given the re-
strictions on the share that can be grant funded, Brown and Bailey [50]
propose to combine grants and loans into a blended finance offer to most
households, with the ratio dependent on income level. Thus, by
removing the delineation between ‘able’ versus ‘unable to pay’, inclu-
sive place-based programmes, could harness this effect, where most
homes on a street could be eligible.

The aversion to financing retrofit via “debt” we encountered during
our interviews presents a further challenge. In most UK policy scenarios,
the lion's share of £500bn + for a national retrofit transformation is
expected to come from private investment [51]. This suggests that
policymakers must think creatively about the design and framing of
future private finance mechanisms. As outlined by Brown et al., [12],
successful programmes from elsewhere have tended to have simple
administration, allow funding for non-energy measures and include a
low rate of interest. Indeed, the research on property linked finance
emphasises how long-term funding models, such as green mortgages or
those linked to energy bills, or the tax regime may be viewed more
favourably, especially if they are seen as integrating with wider reno-
vation and improvement work [71]. Other finance options, such as
council-issued climate bonds for social housing [72] and incentives tied
to Council Tax could help to mitigate aversion to debt. Finding ways to
link retrofit finance to a geographically-fixed house or property - e.g.,
US-style PACE financing — rather than to a geographically-mobile
householder, would, therefore, appear consistent with how people
interpret and earmark different ‘monies’ within the home. However, the
ways in which these issues of trust, saliency and earmarking play out in
the real-world context of retrofit and renovation financing requires
further research.

5.4. Policies to mitigate relational work

A final overarching finding concerns how the different stages of the
customer journey are integrated. For example, the typical customer
journey during government retrofit programmes, involves multiple in-
teractions with marketing agents, energy assessors, contractors, finance
providers, and retrofit coordinators. When viewed through the prism of
relational work, this level of complexity is potentially problematic.
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Indeed, our findings suggest that households prefer to engage with as
few unknown actors as possible, usually working with friends or family
to find a trusted contractor who they rely on for the duration of the
project, and ideally on future jobs. This presents challenges however, as
there may not be a strong correlation between those who a household
may trust, and those with the actual competencies needed to deliver
complex retrofit projects. This suggests wider upskilling of the RMI
construction industry on retrofit methods and techniques is needed [21].

Problematisation of the effort involved in project managing these
multiple elements is highlighted by Brown [62] and in Mahapatra's [73]
work on retrofit one-stop-shops. Indeed, a range of retrofit one-stop-
shops are emerging in the UK and Europe, with the aim of simplifying
the retrofit customer journey [39]. However, there is as yet little peer
reviewed research on the impact of one-stop-shops for households in
different circumstances. Our research suggests that a ‘one-size-fits-all’
approach to retrofit programmes may be poorly suited to the complex
needs, varying motivations and different circumstances faced by
different households. This suggests a need for models that are flexible to
individual needs and circumstances, trusted by communities and within
social networks and responsive to existing actors and local supply
chains.

Fig. 10 provides a summary of our relational policy insights for the
retrofit customer journey.

In summary, the growing literature on the relational dimensions of
energy demand (e.g., [9,36,40,62,74]) is providing important contri-
butions to, and critiques of, contemporary residential energy policy.
Indeed, this study has applied these concepts in the context of the
retrofit customer journey, providing new, more granular insights and
specific recommendations for policy design. However, given the focus
on interpersonal dynamics, this literature is perhaps less able to eluci-
date the broader structural features, institutional norms and ideological
underpinnings which produced this policy landscape in the first place.
This suggests that, if we are to escape the individualising and ‘rational
choice’ energy policy paradigm [9], new work is needed to bridge the
insights [36] and methods [27] from the relational sociology of energy,
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with the structural thinking and focus of political economy and policy
studies [75,76].

6. Conclusions and policy implications

In this paper we argue that the foundational assumptions that guide
retrofit, and energy efficiency policy require reconsideration. A central
premise is that by learning from and integrating with the thriving
renovation, maintenance, and improvement (RMI) sector, we can better
design policies that work with the grain of existing household practices
and social relations. To illustrate the need for this change, we prob-
lematise how the current ‘rational actor’ policy regime approaches the
retrofit customer journey. Here, we highlight how only a small pro-
portion of households are likely to consider a standalone retrofit project.
However, many more may consider retrofit measures as part of wider
renovation projects, when moving to a new house, when resolving
damage/replacing faulty hardware, or when their material or family
circumstances change. We further problematise forms of advice,
financing and retrofit specifications which present recommendations
solely in terms of payback periods, ignoring the existing advisory net-
works and the plurality of motivations that guide renovation decision
making. Moreover, the importance of personal referrals and trusted
networks in procuring works, is largely ignored by the current policy
paradigm - with the complex system of competent person's schemes and
quality assurance standards currently failing to build trust and drive
quality in the industry.

We instead propose a new policy paradigm which integrates a rela-
tional perspective to policy practice, with our key policy recommenda-
tions shown in Table 2.

Delivering on these recommendations requires further research and
we welcome the wider energy policy community to take up the ideas
presented here. We also have drawn on a relatively small sample in
contrasting locations, which includes self-funded retrofit and works
done in the private rented sector. This necessarily limits the general-
isations that can be made from the data to other tenures and locations.

Delivery models which simplify the customerjourney
Integrated approaches which reduce relational work and the points of contact required, must also be tailored to
the needs of different households, and avoid a one-size-fits-all approach.
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Fig. 10. Summary of relational policy recommendations for the retrofit customer journey.
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Table 2
Retrofit policy recommendations.

Delivery Models Delivery models should avoid an inflexible ‘one size fits
all’ offer, and instead focus on developing capacity and
networks of social ties at key stages of the retrofit and
renovation journey, with bespoke solutions (outlined
below) tailored to the needs of different households.
Tax incentives, regulations and outreach activities which
leverage existing trigger points and work with
community ties are needed to drive uptake.

Retrofit advice must better align with the current ways in
which households seek advice and procure renovation
services, via trusted community sources.

Retrofit assessments and subsequent specifications must
factor broader motivations than cost payback periods and
include non-energy and non-financial factors in their
recommendations. Retrofit programmes should therefore
seek to resolve existing maintenance and improvement
works alongside energy measures.

Contractor procurement e Because households tend to rely on trusted contacts
from their peer network, retrofit skills and
accreditations within local SME supply chains should
be addressed as a high priority

By focussing on improving the employment conditions

Entry/ trigger point

Advice and Audit

Specification and
budgeting

of the SME supply chain, young people, women, and
minority groups may be more encouraged to join the
sector

Funding and finance Households' aversion to debt requires the careful
framing and design of financing mechanisms. Long
term models linked to existing payment channels —
such as property taxes — and integrated with wider
renovation funding activities may be more successful
Combining place based fuel poverty and able to pay
retrofit programmes by adopting a blended finance

offer, may be more visible in communities and create
solidarity between households with different incomes
Installation and quality Quality assurance grounded in developing trusted

assurance

ongoing relationships within communities, such as via
workers cooperatives, may be more likely to succeed in
ensuring quality than rigid compliance frameworks

Future research should aim to develop a representative survey sample of
households, to more fully characterise the range of motivations and
activities occurring in the retrofit and renovation market and realise the
potential for targeting policy at the neighbourhood level. We also
combined data from three distinct locations, providing limited discus-
sion as to the differences between them. Future, studies could look to
compare the differences between locations, or the importance nuances

Energy Research & Social Science 120 (2025) 103863

between different tenure types and demographic groups. In addition,
each of the high-level policy recommendations mentioned in summary
here merit further exploration and expansion.

Retrofitting the existing housing stock is one of great unresolved
challenges in the fight against climate change, public health issues and
rising inequality. In this paper we have shown how a decade of UK policy
failure suggests a paradigmatic shift is now required, namely one that
moves away from considering households as economically rational,
individualised, and isolated utility optimising; towards understanding
the essentially connected, relational and plural places homes and com-
munities really are. We believe retrofit policy design that acknowledges
this fact, stands a much better change of meeting this challenge.
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Appendix A
Case Interview Tenure House type Age Education Employment Job Income Key measures Schedule
Study Code status
Private
Rented Sector
(PRS)
Brighton Bl PRS private 11.02.22
landlord
B2 PRS private 18.02.22
landlord
B3 PRS private 22.02.22
landlord
B4 PRS 28.02.22
professional
landlord
B5 PRS private 18.10.22
landlord
B6 PRS 08.03.22
professional
landlord
B7 PRS private 28.03.22
landlord
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(continued)
Case Interview Tenure House type Age Education Employment Job Income Key measures Schedule
Study Code status
B8 PRS private 11.04.22
landlord
Glasgow Gl Owner Tenement 70+ Degree or Retired n/a £25,000 to Bathroom refit 16.11.21
Occupier Flat (split equivalent £35,000
(00) villa)
G2 00 Tenement 50-59  Degree or Working Full Journalist > £55,000 New boiler 17.11.21
Flat (split equivalent Time
villa)
G3 00; Tenement 40-49 Degree or Working Part Humanitarian £ 35,000 to Structural 25.11.21
previously flat equivalent Time education £45,000 repairs to
also landlord specialist, working building,
part time and also kitchen refit
consulting part
time
G4 00 Tenement 50-59  Degree or Working Full Postgraduate £15,000 to New heating 30.11.21
flat equivalent Time Admin Officer in £25,000 system,
Further Education considerable
sector redecoration.
G5 00 Tenement 60-69  Degree or Self Employed Film Director / £15,000 to Bathroom refit 3.12.21
flat equivalent producer £25 00
G6 0O; current Tenement 50-59 No Part Time Hairdresser > £55,000 New roof, new 2.12.21
landlord Flat qualification windows,
other.
G7 00; Tenement 50-59  GCSE grades Unpaid Family ~ Clothes maker; < under Stairwell 7.12.21
previously flat A*-C or worker (carer property manager £10,000 repairs
also landlord equivalent (O or parent) / holiday manager;  (asset rich -
levels) living off mother; half owns
rent two houses -
cash poor)
G8 00 Tenement 30-39  Degree or Unemployed Film / TV Producer ~ £35,000 to New kitchen 8.12.21
(main equivalent £45,000
door) flat
G9 00 Tenement 30-39  Degree or Voluntary Marine Engineer £45,000 to New lightbulbs, ~ 10.12.21
Flat equivalent worker £55,000 and digital
thermostat
G10 00 Tenement 30-39  Degree or Working Full PhD student; > 55,000 New Boiler 20.1.22
Flat equivalent Time Research Assistant;
Tutor
Gl1 00 Tenement 40-49  Degree or Currently Housing Officer £25,000 to Roof space 21.1.22
Flat (split equivalent unemployed £35,000 extension
villa)
Otley o1 00 Summer
2021
02 (e]0) Summer
2021
03 00 Summer
2021
04 00 Summer
2021
05 (e]0) Summer
2021
06 00 Summer
2021
o7 (e]0) Summer
2021
08 00 Summer
2021
09 00 Summer
2021
010 (e]0) 08.11.2021
011 00 10.11.2021
012 00 15.11.2021
013 00 18.11.2021
014 00 18.11.2021
015 00 08.12.2021
Appendix B
Term Definition
Major Renovation The retrofit/renovation measures were part of a planned major improvement to the house
Entry point New House The retrofit/renovation measures were undertaken soon after moving in

(continued on next page)
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(continued)
Term Definition
Stress Purchase The retrofit/renovation measures were triggered by a broken appliance - usually a boiler
The retrofit/renovation measures were undertaken as part of wider works designed to bring the home up
Dilapidation/ structural problems to a habitable standard
Add space/ improve functionality The retrofit/renovation measures were part of plans to add space/ improve the functionality of the home
Death/ inheritance The retrofit/renovation measures were triggered by the death of a family member or other close contact
Maintenance The retrofit/renovation measures were undertaken as part of routine maintenance
Growing Family The retrofit/renovation measures were triggered by new additions to the family
High Bills The retrofit/renovation measures were in response to high energy bills
Aesthetic Improvement The retrofit/renovation measures aimed to improve the aesthetic character of the home
Energy Efficiency The retrofit/renovation measures aimed to make the property more energy efficient
Comfort The retrofit/renovation measures aims to make the property more comfortable for the inhabitants
The retrofit/renovation measures aimed to increase the functionality of the home, for example making a
Functional room more suitable for certain uses
Increased Space The retrofit/renovation measures aimed to increase space for the occupants
Investment The retrofit/renovation measures aimed to provide a return on investment when the property is sold
Damage repair The retrofit/renovation measures aimed to fix something that was broken
Rental value The retrofit/renovation measures aimed to increase the rental value of the property.
Modernisation The retrofit/renovation measures aimed to bring features of the home to a more ‘modern’ standard
Environmental The retrofit/renovation measures aimed to help reduce the environmental impact of the home
Save money The retrofit/renovation measures aimed to save money on the homes' bills
Motivations Health The retrofit/renovation measures aimed to improve the health of the occupants
Friends The household sought initial advice for the project from their friends
Contractor The household sought initial advice for the project from a contractor

Who provided advice

Who supported specification &
budgeting

How did you procure
contractors

How: was the retrofit/
renovation paid for

Neighbours/ local community
Family

Construction professional
Own Knowledge
Colleagues

Council

Social Media
Management Company
Own Research

Lack of Advice
Contractor

Own research (internet)

Neighbours/ local community
Family

Construction professional
Lacked a specification/ budget
Own Knowledge

Colleagues

Council

Friends

Social Media

Local Recommendations (incl.
neighbours)

Internet search/ Price comparison
site

None (did work themselves)
Asked friends

Social Media

Asked colleagues

Provided by Council

Asked Family

Chose household name
Contractor recommended
subcontractor

Used existing relationships with
contractor

Hardware manufacturer did
installation

Relied on letting agency/
management company

Sourced via construction professional
Savings

Inheritance

Mortgage

Credit Cards

Property Sale

Borrow from family

Cancelled holiday

The household sought initial advice for the project from their neighbours or others in their local
community

The household sought initial advice for the project from a family member

The household sought initial advice for the project from a construction professional such as an architect,
engineer, surveyor or interior designer

The household used their own knowledge

The household sought initial advice for the project from colleagues

The household sought initial advice for the project from their local council

The household sought initial advice for the project from social media

The household sought initial advice for the project from their property management company
The household sought initial advice for the project from their own research

The household didn't seek any advice

The contractor helped the household develop a detailed specification and budget

The household developed the specification and budget using their own internet research

The household developed the specification and budget using help from their neighbours and local
community

The household developed the specification and budget using help from their family

The household developed the specification and budget using help from a construction professional such as
an architect, engineer, surveyor or interior designer

The household didn't develop a project specification or budget

The household developed the specification and budget using their own knowledge

The household developed the specification and budget using help from their colleagues

The household developed the specification and budget using help from their local council

The household developed the specification and budget using help from their friends

The household developed the specification and budget using social media

The household found the contractor via recommendations from their neighbours and local community

The household found the contractor via internet searches or price comparison sites

The household did not use a contractor and did the work themselves

The household found the contractor via recommendations from their friends

The household found the contractor via recommendations/advertisements from social media

The household found the contractor via recommendations from colleagues

The household found the contractor via their local council

The household found the contractor via recommendations from their family

The household used a big name contractor, with which they were already familiar (i.e., British gas)

The contractor recommended a subcontractor for the project
The household had pre-existing relationships with the contractor and selected them directly
The installation was undertaken by the supplier/manufacturer of the hardware/product

The household found the contractor via their letting agency/ management company
The household found the contractor via recommendations from a construction professional (defined
above)
The retrofit/renovation measures was paid for via household savings
The retrofit/renovation measures was paid for via inheritance monies
The retrofit/renovation measures was paid for via a mortgage
The retrofit/renovation measures was paid for via a credit card
The retrofit/renovation measures was paid for from the sale of another property
The retrofit/renovation measures was paid for via a loan from a family member
The retrofit/renovation measures was paid for from a cancelled holiday
(continued on next page)
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Term Definition

Household experience of

Equity release

Family Debt repayment
Hire purchase agreement
Life Insurance

Rental income

Service Charge

No issues

Poor quality

Delays

Contractor misled them
Poor behaviour

High Cost

installation phase (Did work themselves)

The retrofit/renovation measures was paid for from equity released from the property

The retrofit/renovation measures was paid for from money that was owed by a family member

The retrofit/renovation measures was paid via hire purchase financing instalments

The retrofit/renovation measures was paid via a life insurance payout

The retrofit/renovation measures was paid for from rental income

The retrofit/renovation measures was paid for from a service charge

The household experienced no negative issues during the retrofit/renovation installation phase

The household perceived aspects of the retrofit/renovation work to be of poor quality

The household perceived experienced delays during the retrofit/renovation work

The household perceived that the contractor misled them about aspects of the retrofit/renovation work
The household perceived that the contractor exhibited poor or disrespectful behaviour during the project.

The household perceived the project to have high costs relative to their expectations
The household undertook the work themselves

Appendix C. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.erss.2024.103863.

Data availability

Data will be made available on request.
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