Domestic retrofit:
understanding capabilities
of micro-enterprise building
practitioners

KATE SIMPSON
NIAMH MURTAGH
ALICE OWEN

*Author dffiliations can be found in the back matter of this article

ABSTRACT

To deliver effective domestic retrofit at scale, it is essential to understand the current
and required capabilities of building practitioners working in the repair, maintenance and
improvement (RMI) of existing buildings. Capability research in the construction sector
has previously focused on large projects, but small, and particularly, micro-firms that
undertake RMI and form 77% of workers in construction, are under-researched. This
gap is addressed by the present study on the capabilities of the practitioners and the
contextual opportunities to deploy capabilities. The study analysed data from interviews
(n = 27) with micro-enterprise building practitioners working in the UK’s RMI sector.
Template analysis was conducted by applying an established model of behaviour change:
Capability, Opportunity, Motivation—Behaviour (COM-B). Under Capability, three main
themes were identified: knowledge, business management and individual characteristics.
Under Opportunities, the main themes were state action, market and customer demand,
technology diffusion, networks and business management. Under Motivation the themes
were pride in work, good working relationships, maintaining a viable business and customer
satisfaction. Practitioners are continually learning and problem-solving, developing trust
and creating positive professional relationships. Working with these existing capabilities,
experiential learning on-site and peer-to-peer training are recommended to scale up
capability. For capabilities to be deployed, policy must enable opportunities across the
multiple contexts micro-enterprise practitioners operate within, including training and
incentives across the supply chain network and in stimulating demand.

POLICY AND PRACTICE RELEVANCE

Policy-driven retrofit programmes, such as those providing government funding for
retrofit, must work from existing practitioner capability to accelerate capacity and allow
delivery at scale. Practitioner knowledge, built over generations, is used to solve problems
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encountered with existing buildings. Practitioners minimise risk by avoiding unfamiliar
technologies and practices. Practitioners develop capability on-site, experientially, so
policy must enable practical experience for practitioners. One aspect of capability that
needs enhancement to deliver effective retrofit at scale is understanding the building
as an integrated system. While learning about individual technologies is important,
integrated knowledge of multiple technologies and how they work together is required.
To develop industry capability, policy needs to recognise the essential role micro-
enterprise practitioners play in delivering retrofit and to harness their existing capabilities
in knowledge, problem-solving and business management. Opportunities are needed to
develop retrofit capability through peer-to-peer learning, knowledge-sharing between
older and younger practitioners, and influential sector networks.

1. INTRODUCTION

Creating capability in a workforce to deliver energy-efficiency retrofit at scale is an enormous
undertaking, according to Clarke et al. (2020). One of the biggest challenges in delivering an
energy-efficiency programme is the availability of skilled professionals (Gross et al. 2020). Retrofit
may include fabric improvements to increase energy efficiency, as well as measures to decarbonise
heat, power and the water supply (CCC 2019), requiring an approach that considers the building as
an integrated whole (Clarke et al. 2020). An integrated approach includes technically challenging
activities that cut across different professional domains, such as external wall insulation, increased
air-tightness, ventilation upgrades and low-carbon heating such as heat pumps, alongside the
decarbonisation of the electricity system (Lowe & Chiu 2020). To date, such integrated, whole-
house, or deep, retrofit has been undertaken by relatively few building practitioners (Fawcett
& Topouzi 2020), limiting the opportunity for the majority of micro-enterprise practitioners to
develop the necessary capability.

Micro-enterprise building practitioners deliver most repair, maintenance and improvement (RMI)
activities in owner-occupied homes and are essential to accelerate energy-efficiency retrofit
(Murtagh et al. 2021). Micro-enterprises, with seven employees or fewer, represent 92% (more
than 300,000) of all construction firms in the UK (ONS 2018), and comprise 77% of the total
construction workforce (BEIS 2019). Retrofit activities shape, and are shaped by, a system of
policies, programmes and agents (Karvonen 2013). Yet practitioners delivering retrofit activity
are often overlooked in retrofit policy design (Owen et al. 2014), with little or no consideration of
developing their capability to support delivery at scale.

Alongside technological capability, economic incentive and political will, changes in practitioner
behaviours are required for energy transitions (Komendantova 2021). Both psychological and
physical capability are needed for an individual to engage with an activity (Michie et al. 2011).
Michie et al. (2011) describe how capability, interacting with motivation and opportunity, generates
behaviour. To scale up retrofit, practitioners need capabilities to deliver the systemic technological
and social changes required and access to the opportunities to deploy that capability (Dixon &
Eames 2013; Janda & Parag 2013). Micro-enterprise practitioners have previously been described
as having two distinct areas of capability: technical, based on their knowledge, and adaptive, based
on how they can use that knowledge in different situations—together, these influence practitioner
ability to install energy-efficiency technologies (Owen et al. 2014).

The paper is structured as follows. A literature review of retrofit, energy efficiency, the RMI sector,
capability and the theoretical model, Capability, Opportunity, Motivation—Behaviour (COM-B), are
presented next. This is followed by the method adopted for the current research. The results are
then presented highlighting an array of capabilities that match the needs of large-scale retrofit,
followed by insights into how practitioners view the opportunities to deploy retrofit-relevant
capability. These findings are discussed in the context of policy.
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2. BACKGROUND
2.1 RETROFIT AND ENERGY-EFFICIENCY

Retrofit creates complex projects encompassing multiple stakeholders, uncertainties, hidden risks
and challenges in the allocation of responsibilities (Topouzi et al. 2017). Practitioners need both
technical knowledge and project management capabilities to undertake effective retrofit (Killip
2013). They need to be able to adapt their standard procedures because fitting new technologies
and products into existing buildings requires creativity and practical intelligence; projects rarely go
exactly to plan. For example, there are often unforeseen complexities that cannot be identified
until work is underway (Topouzi et al. 2017). Retrofit capability challenges usual practices by
integrating new and unfamiliar energy-efficiency technology (Lowe & Chiu 2020) into a range of
existing buildings, often with layers of multiple changes added over a building’s life-cycle.

One of the UK’s biggest projects intending to develop industry capability for energy-efficiency
retrofit was the Retrofit for the Future (RftF) Programme, launched in 2009. In RftF, practitioners
were found to ‘confront problems, and re-think and re-negotiate solutions’ to overcome complexity
in delivering innovative domestic retrofit (Lowe & Chiu 2020). In a project report for a previous
UK policy to stimulate energy-efficiency retrofit (Gorse et al. 2017), the practitioner perspective
was found to have a substantial bearing on retrofit outcomes and the practitioner’s approach
was fundamental to realising energy savings. Additionally, the ‘just-in-time’ nature of funding
for retrofit by previous policy schemes was considered to lead to a lack of time for research, early
involvement of practitioners or team reflection on processes and outcomes (Gorse et al. 2017).
More recently, place-based retrofit has required coalitions of practitioners in cities, from private
businesses as well as voluntary organisations and local authorities, to experiment during times of
particularly challenging policy conditions (Ince & Marvin 2019). Ince & Marvin (2019) suggest that
a preparation phase allowing networks to be developed before delivery, could help ‘normalise’
retrofit demonstrator projects. This normalising is considered to be important as people are
influenced by what others, both peers and wider societal networks, do (Nolan et al. 2008).

2.2 RMI RETROFIT PRACTITIONERS AND CAPABILITY

RMI retrofit practitioners involved in a retrofit programme influence others in their networks, for
example, sideways from one to another (Janda & Parag 2013), within the community of practice
in which they operate (Wade et al. 2016) and in supply chain networks (Owen 2015). In retrofit,
subcontracting is often used to provide labour and skill flexibility for specific projects or particular
regulatory requirements (Killip 2013). However, a shortage of capabilities can lead to increased
time, and costs, on projects (Foxon 2011; Jagger et al. 2013), especially if finding specialists is
time-consuming or they are simply not available.

To be effective, Clarke et al. (2020) suggest capability development for low-energy construction
needs to move away from narrow capabilities and specific tasks and to take more standards-
focused approaches with broad occupational profiles. In the UK, the measures intended to drive
change in retrofit, stemming from the Clean Growth Strategy and Energy Performance Certificates,
need to be more widely understood, not remaining the preserve of specialists alone (Fawcett &
Topouzi 2020). As technical building standards progress, they can drive innovation, potentially
as part of a group of policies aiming to improve building performance (Gann et al. 1998). This
approach to standards can enable top-down implementation to meet bottom-up problem-
solving capability (Winch 1998). Skills development should include how individual technologies
work together as a system (Clarke et al. 2020) and how they are used in practice (Killip et al.
2018). However, enabling a training approach that integrates systems across multiple traditional
practitioner training programmes may require a reconfiguration in professional domains to deliver
an integrated service (Janda et al. 2014). This integrated delivery could be enabled via broad
occupational profiles that enable multiple skills training (Clarke et al. 2020), as opposed to single-
trade-practitioner training.

The capabilities effective retrofit practitioners require include knowledge, communication,
problem-solving, coordination and project management (Clarke et al. 2020). Knowledge can be
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partitioned between individual knowledge and social knowledge (De Long & Fahey 2000). Social
knowledge exists between individuals and groups and structured knowledge which is embedded
in organisational practice. Individual knowledge includes both tacit and explicit knowledge and
encompasses knowledge in the body, such as how to ride a bike or cognitive knowledge, which
may be more theoretical or abstract. Problem-solving, in contrast, is a cognitive process that
makes use of existing knowledge applied to new challenges. The transfer and communication of
knowledge can be between practitioners, within firms or supply chains or with external industry
bodies. Social learning theory placed role models as an important factor enabling vicarious
learning, that is, learning from others (Bandura & McClelland 1977). Occupational settings, such
as RMI work, offer valuable spaces for informal learning (Kersh 2017) that can enable peer-to-peer
knowledge exchange.

While RMI practice and large construction projects differ in many ways, the literature relating
to capability development in large construction projects can offer insights in terms of how
practitioners come together to combine capabilities for project delivery. Studies have explored
bottom-up capability development, for example, project-based learning when a firm moves into
a new market or technology, including an exploratory project, then project-to-project application
of new capability, embedding new knowledge (Brady & Davies 2004) and avoiding losing that
knowledge on the next project (Davies & Brady 2016). Brady & Davies (2004) describe a top-down
approach led by strategic decisions, with examples primarily in large companies seeking to exploit
company-wide resources.

Organisations involved with complex projects deal with uncertainty and require a range of
innovation, knowledge and expertise, usually embodied within individuals. The construction
industry has been described as a loosely coupled system with tight couplings for individual projects
and loose couplings of the wider network of practitioners (Dubois & Gadde 2002). Project-based
firms operating on large complex projects build project capability at the interface between the
project and the firm (Lobo & Whyte 2017). As part of this, a balance is struck between developing
one-off solutions and applying previously used solutions in novel ways (Grabher & Ibert 2011).

The retrofit sector within RMI operates in a similar way to large complex projects in terms of teams
coming together for individual projects with looser connections to wider practitioner teams, but
usually with smaller teams working on individual projects and engaging with their wider networks
across multiple projects. RMI has previously been described as a set of co-evolving systems of
practitioners, user practices and business strategies (Killip et al. 2018) alongside ecosystems and
institutions (Foxon 2011). Trust is central to the interactions between practitioners and across the
supply chain, for successful project delivery (Khalfan et al. 2007). This trust is developed over time
and experience working within the practitioner network.

Having reviewed the relevant literature on retrofit, energy efficiency, the RMI sector and capability,
the focus now turns to the theoretical basis for this study.

2.3 THE BEHAVIOUR CHANGE MODEL

While other research has explored institutional aspects of retrofit, such as finance and warranties,
the unit of analysis in this study is the individual practitioner. An established psychological model of
behaviour change, the Capability, Opportunity and Motivation—Behaviour (COM-B) model (Michie
et al. 2011) is applied here to the working experiences of RMI practitioners. In this behavioural
framework, capability interacts with opportunity and motivation to generate behaviour. The
COM-B model can be used to design interventions that change one or more aspects of a system
and encourage behaviour change.

Capability is defined as both the psychological and physical capabilities of an individual, including
having the necessary knowledge and skills and being able to engage in the necessary thought
processes (Michie et al. 2011). The opportunity aspect concerns the factors outside the individual
that make the behaviour possible, including institutional factors such as finance. Motivation is the
internal energising of behaviour, including emotional responses, habitual processes and analytical
decision-making.

Simpson et al.
Buildings and Cities
DOI: 10.5334/bc.106

452



To present the study’s findings in appropriate depth, the results relating to motivation are given
elsewhere (Murtagh et al. 2021). In summary, key motivations for RMI practitioners included pride
in work, good working relationships, maintaining a viable business and customer satisfaction,
while demotivating factors leading to lack of engagement with retrofit include a perception of
increased cost, lack of confidence in technical standards and a perception of an increased burden
of compliance with those standards. Important findings included that RMI practitioners were not
motivated simply by profit: reputation amongst clients and others in the sector mattered to them.
A strong focus on customer satisfaction related to taking pride in the quality of work, but could
also lead to ‘over-protection’ of the customer and failure to offer higher cost, but more energy-
efficient, outcomes.

The current paper focuses on capability, with additional insights into the external opportunities
enabling or disabling capability as appropriate.

3. METHODS

The analysis presented here is based on three qualitative datasets from different research
studies across England with similar aims: to understand building practitioners’ experiences and
perspectives on energy-efficient or sustainable construction and retrofit. The sampling strategy in
each study was purposive and participant recruitment made use of personal networks, snowballing
and gathering respondents through a builders’ merchant. In each study, the researcher had links to
industry extending beyond their academic role, which benefitted the study while also positioning
the researchers with some prior knowledge and experience of the construction industry.

The total number of interviews conducted was 31. Excluding four interviews from practitioners in
larger firms, the final aggregated data set was 27 interviews. This included study A (17 interviews
from 2015 to early 2016), study B (four interviews, 2018) and study C (six interviews, 2015). The
practitioners’ reported roles are summarised in Table 1, however, in practice, many were found to
work across trades. The practitioners were working around the UK (study A: London and adjoining
counties; study B: Bristol and North Lincolnshire; and study C: West Yorkshire). The three interview
protocols included questions on: the type of work carried out, how they operate their business,
sources of information for work, experiences or ambition towards sustainability and energy
efficiency.

BUSINESS DETAIL CATEGORY NUMBER OF PARTICIPANTS

Company size Sole trader 15
1-10 employees 12

Trades (core business, General builder 8

though many work across

trade boundaries) Heating engineer/plumber 4
Electrician 4
Bricklayer 3
Plasterer/decorator 2
Joiner 2
Other 4

Total Participants 27

The participants operated in networks of other sole traders and micro-enterprises. While
subcontracting was common, it took different forms, from long-term co-working over years to
the provision of specialist skills on a specific project. These networks meant that the practitioners
offered a variety of services that could change according to project needs. Core trades were
usually complemented with project management, sometimes with design services and, in some
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instances, with product supply. An attempt was made to categorise the interviewees by trade or
service offering, but it was found that any categorisation lost the richness of the fluid networks
offered by the practitioners in the sector. Hence, an indicative summary is shown in Table 1, but
individual pseudonyms are reverted to in the presentation of the findings.

3.1 ANALYSIS

Template analysis, a form of thematic analysis, was adopted as this allows both structure and
flexibility in the analysis process (King 2004; Brooks et al. 2015). The a priori template structure
was Capability, Opportunity and Motivation (COM), in line with COM-B theory (Michie et al. 2011).
The initial analysis included three transcripts, one from each dataset. Each transcript was analysed
independently by two researchers to identify themes relating to COM, then discussed as a team
to check the relevance of the suggested theme, consistency in how themes were understood and
to agree further sub-themes. The template was then revised, and the same process repeated for
further small sections of the transcripts until all were analysed. Towards the end of the analysis
process, the themes were clustered in an iterative process where the clusters were re-examined
following the final rounds of analysis. In the presentation of findings below, themes with fewer
than two occurrences are omitted for clarity.

4. FINDINGS

The findings are presented on capability, followed by opportunities that can enable or hinder
whether capability is deployed. The capability clusters and themes are presented in Table 2.
Prevalence is indicated by categories of high (over 20 interviews included the theme), medium
(between 10 and 20 interviews) and low (nine or fewer interviews). Each cluster is then discussed
with supporting extracts.

CLUSTER (AND THEME PREVALENCE

CATEGORY)

Knowledge Knowing and knowing how High
Ability to work across trade boundaries Medium
Ability to access knowledge Medium
Ability to keep learning and developing Low

Business management Manage and coordinate people and resources High

Develop and manage positive client relationships Medium

Individual characteristics ~ Problem-solving Medium

Resilience Low

4.1 KNOWLEDGE
4.1.1 Knowing and knowing how

Of the themes in this cluster, ‘knowing’ and ‘knowing how’ were identified frequently. ‘Knowing’ is
the knowledge of an individual about how to do something in theory, and ‘knowing how’ includes
the practical element, for example, knowing what is required to complete the task physically. This
quotation, referring to various roles within a family business, illustrates this:

My dad is 75, he still works for the company. His skills are the fact that he’s got
unbelievable experience, he’s built everything it’s possible to build and any detail he
can look at and say ‘do it like this’. His experience is unparalleled really and my brother,
Steve, runs the site side of things, he’s just very kind out of the box thinking, he can get
round any problem.

(Kal)
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Here there is a reference to how the father’s knowledge has been developed across decades
and a variety of projects. This implies that some knowledge cannot be gained quickly or without
experience. Therefore, there is a time element and a need for practical experience alongside. The
brother is very much a problem-solver, while it is not clear whether this is natural or a learned
ability, it is recognised, and considered valuable, by the practitioner. Both ‘knowing how’ and
‘knowing’ the products are described here:

the technical side of making sure we understand how to do things, making sure they’re
done right and solving the issues of architects who’ve got no idea what they’re looking
at and making sure that we’re using the right product and that side of it.

(Vinnie)

Here Vinnie describes solving problems believed to be caused by the architects’ designs. In
addition, there is reference to mistrust or even lack of respect between practitioners. Therefore,
the differing knowledge between ‘knowing’ and ‘knowing how’ between different practitioners
may cause friction. The lifetime of experience was shared by many, for example:

[ know every tradesmen because I was brought up in the building trade and so I know a
bit about everybody’s [role].
(Dave)

This long-standing experience appeared to contribute to the knowledge of how the industry
operates and the practitioner roles involved.

4.1.2 Ability to work across trade boundaries

The ability to work across trade boundaries was recognised as a strength by participants for
practitioners’ own work and an aspect that they saw in others. For example, practitioners shared
insights of where they have adapted and covered other roles to get a job completed:

That was everything from start to finish, plumbing, the drains, heating. We even did the
guttering on that job I think because the roofer pulled out, so they were [asking] ‘Can
you do the guttering?’

(Frank)

The capability of working across trade boundaries was seen as a positive and something that can
be overlooked by others who might not realise building practitioners, such as bricklayers, not only
have a skill in the area in which they perhaps initially trained, but also over time learn and develop
capabilities across other trades.

4.1.3 Ability to access knowledge

The ability to access knowledge included insights into where information was accessed by
practitioners, as well as the times when new information was needed, and attitudes to learning.
The practitioners frequently referred to the need for continuous learning. In some cases, this
acknowledgement was driven by building regulation changes. However, in some cases, clients
were keen to exceed minimum building regulation standards. In relation to meeting client demand
for energy efficiency, participants noted the need to keep learning about new products:

if someone said to me ‘I want this as green as possible,” I would have to go out, scour
the internet to try and find the products, then source the product.
(Alan)

Finding information takes time and can entail risk for practitioners if they are learning about new
technologies. Sources of information for the practitioners included co-workers, project partner
companies, manufacturers’ representatives, manufacturers’ training courses, trade magazines,
trade associations’ materials (e.g. the National Housing Building Council), wholesalers, builders’
merchants, suppliers’ websites, architects, specialist internet sites (e.g. the Planning Portal for
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Building Regulation Approved Documents) and general internet searches. Some recognised the
limits of finding information and the informality of gaining knowledge:

We’ve got a rule as a company [...] if we don’t understand something, we don’t do it
until we do understand it. [...] Two ways [to access knowledge], one is by talking to
people—it comes up in conversation, over a cup of coffee and the other way is by pure
chance, there’s no formal way and probably, that would be a very good way forward for
the industry [...].

(Vinnie)

The nature of knowledge-sharing between practitioners over daily interactions such as coffee
breaks highlights how information flows between practitioners. The learning by chance, especially
in relation to changes to mandated requirements such as building regulations, is important to
note as this impacts the ability of practitioners to meet evolving standards. This informal learning
of standards implies that voluntary standards would face even greater challenges penetrating
the sector. The ability to access knowledge and invest time into this as a small company was
considered limited for some, which is perhaps why some favour informal knowledge exchange.
However, others commented on the availability and their control of time, to pay attention to
detail, compared with employees working on large construction sites. This suggests there may
be differing capabilities relating to time and learning that relate to the size of firm involved in
retrofit.

4.1.4 Ability to keep learning and developing

The ability to keep learning was referred to by a few participants in terms of both learning on each
job and the attitude to learning:

some of them are like ‘ooh, I don’t wanna do this’ and some of them are like ‘how do I
work with this?” So that varies a little bit, their attitude.
(Kal)

While some could be enthusiastic about learning, others were perhaps more risk averse. The option
to continue learning was a motivating factor for some who valued project variety:

you could hang doors all day long if you wanted to, but that just wouldn’t motivate me,
it has to be something that’s a little bit different, that stretches the grey matter.
(Barry)

This implies that, for Barry, too many routine tasks are not favourable and being faced with a
challenge to overcome is positive. While some were excited about learning, others noted this may
not be the norm:

My dad’s good ’cos he’s always looked in the magazines at new products that are
coming out, he’s always been interested in innovating. He’s unusual in that way ’cos
most builders learn a certain way of doing things and then they kind of stick to that, he
didn’t.

(Kal)

This statement also shows a perception of a common discourse of reluctance to change in the
industry, perhaps due to a need to ensure competence and to be time efficient.

4.2 BUSINESS MANAGEMENT
4.2.1 Manage and coordinate people and resources

The variety of work and scale of projects required flexibility from the participants and many
shared detail on contracting and subcontracting for specific projects to enable this, while ensuring
practitioners would be equipped with materials and the work would be sequenced accordingly. A
few of the participants subcontracted directly and spoke of coordinating others:
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Probably about 15 [subcontractors], it rises and falls. [...] Typically, today [...] two, but
yesterday, there was probably 18, but it just rises and falls as trades move in, trades
move out. [...] We try to build a relationship with the people, using people we rate as
good. [...] you’re only as good as your contractors. So we tend to stick with the same
panel of subcontractors.

(Vinnie)

This emphasises the trust needed between building practitioners in terms of both lead practitioners
trusting the competence of those contracted and the subcontracted practitioners trusting the
person organising the project. In addition to the practicalities of ensuring the right people and
capabilities were deployed, many spoke of the need to develop good working relationships. This
related to taking on work that is deliverable to enable a positive reputation: ‘we take a job that we
can finish’ (Stan). Taking on work that is achievable, as stated here, was a recurrent theme. The
ways in which participants ensured projects delivered in terms of managing people, resources and
developing positive client relationships are described in the following subsections. To build the
trust required for people to employ or be employed as subcontractors, good working relationships
need to be cultivated over time.

4.2.2 Develop and manage positive business and client relationships

Many participants spoke of the need to cooperate, in relation to developing good relationships:
‘you’re not gonna get anywhere if you don’t get on with people’ (Thomas), demonstrating an
awareness of the importance of strong relationships. In addition, they recognised the need to
understand client drivers: ‘you have to understand what motivates them’ (Barry) and their needs.
Earning trust from the client was mentioned frequently, with the recognition of the value of the
work and the risks involved for a client requesting work on their own home:

If someone’s gonna take you on to do a project, then they are trusting you with their
money, which has taken them a lot of time and effort to acquire and then they’re gonna
give it to you to work on their house, which is their most valuable asset, so there are
some pretty big things there.

(Thomas)

Here there is a recognition of the trust placed by clients in their practitioners. In addition to
reputation with the client, the participants noted the need to develop good relationships with the
companies supplying building materials: many used the same merchants reqularly and developed
a long-term relationship. Relationships between building practitioners were seen as a valuable
resource in terms of finding information, or checking whether something was technically feasible:

I'llring up a plasterer and say, ‘There’s this new damp proof plaster, is it right?” And then
I’d go along and say, ‘Oh yeah, you're right, we’ll do that.’
(Dave)

Trust and reputation between parties was paramount. In addition to this trust among colleagues,
many participants spoke of close friends and relatives they worked with regularly, some of whom
they grew up with or were the children of their friends and now in the building industry: ‘although
we’re technically in competition, we’re all friends—it’s strange one’ (Andy).

This section has presented insights into the strength of capability that participants described
expressed in relation to developing good working relationships with clients, other professionals in
their network and fellow practitioners.

4.3 INDIVIDUAL CHARACTERISTICS

Practitioners demonstrated capabilities through what are termed here individual characteristics.
These were psychological characteristics that appeared to vary between individuals, and in
line with almost all psychological characteristics they are likely to have developed through the
interaction between predispositions and lived experience.
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4.3.1 Problem-solving ability

Solving problems, such as overcoming tricky detailing and dealing with unforeseen challenges
once the work started, were themes that appeared repeatedly, for example, through showing
‘initiative’ (Nick) and being ‘creative’ (Thomas), often to ‘fix the problems up as quickly as possible’
(Leo):

Problem solving, that is my job, problem solving. From the moment I wake to
the moment I go to sleep, it is problem solving. The problem may well be a mis-
delivery or a product that’s been delivered that’s not suitable or fit for purpose, or a
tradesman not coming in, or uncovering something in a building that’s an unforeseen
and you then have to come up with a solution whilst thinking on your feet—that is my
key skill.

(Dee)

Here, as with many other practitioners, problem-solving was seen as an essential capability
required within many aspects of delivering work, especially in existing buildings. The practitioners’
attitude to solving problems appeared to be important:

[...] I believe that every problem is solvable [...] someone who specialises in designing
couldn’t really understand what the client wanted [...] with our construction knowledge
[...] we managed to solve the problem.

(Stan)

Here the practitioner mentions the differing roles between designers and practitioners, as referred
to above, and appears to value the ability to apply existing practical construction knowledge
learned through experience in his capability to solve problems.

4.3.2 Resilience

Resilience was noted as a capability theme during analysis. It encompassed being able to adapt
to change, negotiate tricky interactions or deal with physically demanding work, sometimes in
unpleasant environments. Overall, there was a sense that: ‘you’ve also got to be very thick skinned,
determined’ (Dee). In terms of keeping a project going smoothly, there was sometimes a need to:
‘have stiff words with people [...] which is the unpleasant side of it’ (Thomas), demonstrating the
capability to manage the working environment. In addition, the need to be physically resilient was
stated by some:

small builders, they have a lot to do—it’s a difficult job—and [...] it’s a very physically
demanding job and you’ve got guys who work really hard [...], they’re dealing in an
unpleasant environment, cold, wet sometimes; they’re dealing with power tools, noise,
pollution, so it’s not an easy job.

(Thomas)

This demonstrates hard work and ability to persevere in environments that may be less than
ideal, despite doing what appears to be complex work and deploying knowledge developed
over generations. The next section explores the opportunities relating to practitioner
capability.

4.4 OPPORTUNITY

Opportunity refers to external factors influencing the practitioners’ potential to exercise their
capability. The opportunity clusters and themes identified are presented in Table 3. As with the
capability themes, the prevalence of high (over 20), medium (between 10 and 20) and low (nine
or fewer) represent frequency in the 27 interviews from which content was coded. Each cluster is
then discussed and sample extracts presented.
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CLUSTER THEME PREVALENCE
State action Building regulations and standards Medium
National policy grants and education Medium
Customer and market Specific customer demand Medium
demand
Customer knowledge Low
Market demand Medium
Technology diffusion Technology feasibility Medium
Compatibility with existing building Low
systems
Compatibility with work structure Low
Networks and industry Knowledge (or lack of) Medium
relationships — -
Networks and trade associations Medium
Local availability of products Low
Peer and professional Low
Business management Reputation Medium
Education and training Low
Access to finance Low

4.4.1 State action

There was a variety of responses in relation to state action and whether regulation, policy and
education were effective in terms of energy efficiency. In relation to regulation, responses were
mixed between some who felt the building regulations (such as Part L for energy conservation
in England and Wales) were too relaxed and were frustrated at those who saw them as a target
rather than as a baseline, in contrast to others who felt they had become very stringent and
struggled to meet them. Some worked with the local building control surveyor, who has authority
to check and enforce building regulation adherence in the UK, to find ways to meet them. Overall,
the reqgulations were seen by the participants to contribute to industry change, though there was
concern about whether the regulations were ambitious enough or understood and enacted by all.
The communication of building regulation changes was patchy, with many turning to colleagues
to hear about changes. As micro-enterprise practitioners, their capability to keep up to date was
ad hoc at best.

In relation to experience with previous national policy initiatives such as the UK Boiler Scrappage
Scheme, some had positive experiences, but others felt such schemes tended to favour large
businesses, even where micro-practitioners were accredited to do the work by bodies such as Gas
Safe in the UK. Considering education, it was noticeable that training for policy schemes was not
discussed by any participant: there appeared to be a lack of expectation that policy changes would
include training opportunities. While there was acknowledgement of the need for training on new
energy-efficiency technology, ‘None of those products work unless you have the education, and
the informing of the household and the contractor’ (Craig), training referenced by participants
was that offered by manufacturers on their own products. This demonstrates an awareness of
the limitations of only focusing on specific technologies rather than an integrated approach to
consider the building as a whole system and how it is used in practice.

Overall, there was a sense that while energy efficiency had become more of a focus, it was still not
a priority beyond meeting minimum standards on regulations for many.

4.4.2 Customer and market demand

Customer and market demand were reported to vary. Some saw energy efficiency as adding cost
to the standard work they do which could run over the client’s budget. While some participants
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stated that householders were unaware of pioneering technologies, others actively sought energy
efficiency. Some participants reported this as a niche market for those able to pay, with certain
geographical locations in the UK being favourable to this type of work. In contrast, comfort was
seen as universal:

everybody wants a warm, cosy house, don’t they, that they can afford to run, but they
usually want something green in some way I suppose.
(Carl)

The means to provide the comfort and the definition of ‘green’ here might not be specific enough
to drive industry change. Some found interest from landlords, particularly in government schemes
where there were grants and financial incentives available. The ability of micro-enterprises to
work flexibly and to accommodate the requests of clients was seen as positive to enable bespoke
retrofit and renovation. Client demand and meeting their expectations were noted as important in
the domains of opportunity, capability and motivation, underling the criticality of the relationship
between customer and RMI practitioner. Some participants stated smaller companies have the
opportunity to meet specific customer and market demands and ensure the detail of delivery
within bespoke retrofit projects, beyond what bigger companies can provide, based on their
experience.

4.4.3 Technology diffusion

The reliability of new technology for energy efficiency was found to be a concern for some
participants. This concerned the ease of operation and maintenance, and ultimately customer
satisfaction and the reputation resulting from their work. Practitioners shared experiences of
feeling competent and having trust in technologies they regularly install. Where participants had
worked with specific retrofit products, some, such as certain types of internal insulation, were found
to be unpleasant to work with, but led to good results. Others observed problems in the building
system after introducing improved energy-efficiency measures, such as increased damp following
reducing air leakage. Some had found ways to overcome this and allow technology compatibility
by considering ventilation and taking a more integrated approach, in line with standards such as
Passive House they had developed their business within:

Windows have always been the core of the business. [...] We introduced the ventilation
because that was part of the package, we couldn’t see how we could promote Passive
House without offering a good ventilation solution; and then we also introduced the air-
tightness products.

(Carl)

In relation to the sub-theme of compatibility with work structure, practitioners subcontracted
other practitioners at times to access the necessary capabilities and get projects finished. There
was a recurrent theme around micro-enterprise practitioners having the opportunity to allocate
sufficient time to complete quality work, which was also considered to create a positive working
environment, in terms of allowing practitioners to enjoy their work. This links back to the ability
to manage time and enable this. In contrast, large sites were perceived as not allowing sufficient
time for quality work due to tight timescales and a focus on high output, such as large volumes
of new houses.

4.4.4 Networks, industry relationships and business management

The networks of building practitioners and connected professionals were a source of information,
reassurance, trust, recommendations and often friendship. Trusted colleagues offered the
opportunity to gather information on the feasibility of products or proposed solutions, and on
necessary regulations and how to meet the regulatory requirements. In addition, these networks
often provide new work, via either subcontracting or recommendations based on the reputation
the practitioners held with others:
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if you lose trust, it’s over [...] it’s really upsetting [...] builders don’t want to get a bad
reputation and all it takes is one job [...] you’ve done 20 good projects [...] but the bad
project is what people bring up.

(Thomas)

The concern of losing trust and reputation could lead to practitioners avoiding risks with new
products, or that could lead to customers’ perception of poor-quality work. Builders” merchants
were a main source of information and, of course, materials. Where products needed to complete
an energy retrofit were not supplied by them, this created a real challenge in completing the work.
One practitioner was keen to see the development of greater opportunities with merchants who
were more committed to ethically sourced building materials:

We could do with a Waitrose type supplier almost. You need a supplier who is seen to be
actually properly committed and some are to some extent.
(Carl)

In this statement, Carl reflects on the need for suppliers to be committed to providing ecologically
sound building materials, which was considered to be currently lacking in the industry.

5. DISCUSSION

Having presented the empirical data describing practitioners’ capabilities, and the opportunities
that can enable or constrain their capabilities, this discussion synthesises the findings into
three strands: the nature of practitioner capability and how it changes over time; the aspects of
capability that need enhancement to create an industry which can deliver retrofit at scale; and the
value of practitioner networks. Taken together, these strands offer ideas to help develop industry,
education and policy approaches that meet the enormous need for retrofit activity.

Practitioners were found to develop their capability over time and with experience, often over
decades in the industry, many with initial learning via parents and grandparents. Salient capability
themes included the participants’ ability to solve problems while working across a variety of
projects, trade boundaries and house types. In some cases, practitioners turn their hand to other
trades to complete work. This was reported in the context of delivering the agreed project and
meeting customer expectations. However, training for existing practitioners was mainly reported in
relation to product manufacturers sharing insights on specific technologies within specific trades,
yet understanding how they work with existing buildings and systems was lacking from this free
training designed to promote individual products. A suggestion was made by one participant for
an accreditation process through which building practitioners should be registered to demonstrate
compliance with standards, which could be a route to developing integrated building expertise.

Training only within trade boundaries will limit future capability, as discussed by Clarke et al.
(2020), who suggest post-age-16 training should enable practitioner development with a focus
on the standards that need to be achieved. Participants described a lack of clear communication
and understanding over building regulation requirements and changes. This was found to create
a sense of instability and mistrust among some practitioners in the standards, with negative
consequences for engagement and adherence to such legislation. Developing knowledge of
standards takes time and regulations were considered to be confusing to understand; this adds risk
in terms of whether practitioners can meet standards in practice. Furthermore, some participants
found the regulations too lenient, with little enforcement and low penailties for failure to comply.
As the building regulations in relation to energy efficiency are changing rapidly in recent years,
providing training at differing levels of energy efficiency could be one route. For example, training
to meet minimum standards, plus training to exceed these to meet likely future standards, in
addition to highly stringent energy efficiency standards to achieve net zero, over three or more
tiers, could better prepare the workforce than only training to meet current building regulation
standards as a target. It is ineffective if the standards required to meet zero-carbon targets are
only understood by specialists (Fawcett & Topouzi 2020).
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Beyond technical capabilities, the capabilities required to manage resources and people effectively
were salient in the data. Such capabilities included taking on work that was achievable, managing
the timescale to complete work to an agreed deadline, monitoring to ensure a high level of quality,
sourcing appropriate materials and products, and gaining knowledge on subcontracting specialist
work where necessary. This theme speaks to a wide set of capabilities, including task, resource
and financial planning, materials logistics, organisation, negotiation, technical knowledge,
management of people, and commercial knowledge. Therefore, practitioners are already multi-
skilled in ways that can enable them to take advantage opportunities to develop and deploy
skills in energy-efficiency retrofit. Previous research on pioneering retrofit programmes found that
practitioners actively confront problems and develop solutions to overcome challenges (Lowe &
Chiu 2020): having the opportunities to work on progressive projects is therefore vital in developing
capability and experience over time.

Practitioners’ networkswere oftenbuiltupon personalrelationships with trust asacore characteristic.
Trust occurs in multiple ways and in various professional relationships the practitioners held and
was identified across capability and opportunity within the COM-B framework. One aspect was to
protect reputation as this was a vital means to gaining work and for assessing others’ credibility
to complete quality work. This meant the careful avoidance of risks that might damage this trust,
such as the use of unfamiliar technology that could harm a practitioner’s reputation. Participants
placed a great deal of trust in fellow practitioners. Trust has previously been proposed as essential
to construction project success (Khalfan et al. 2007) and this view appears to be shared by
practitioners who participated within the current study.

To develop effective capability to deliver retrofit at scale, recognising the strength and value
of practitioner networks is essential. This influence among practitioners has been previously
recognised for informal knowledge-sharing (Janda & Parag 2013; Wade et al. 2016), and should
not be overlooked. Role models have previously been found an important factor in learning
from others (Bandura & McClelland 1977), with occupational settings being valuable places for
informal learning (Kersh 2017). Theory on experiential learning has emphasised the importance of
experience (Kolb 2014), as well the necessity for pragmatic active experimentation (Morris 2020).
Therefore, there is potential to work with the grain of how practitioners typically learn on-site, in
practice. However, care must be taken to consider how this can assist practitioners gain trust in
technologies, processes and in fellow practitioners to turn to for potential later advice.

Asaresult of this research, the following six recommendations are made to enable the development
of capabilities and provide the opportunities for these to be deployed, in line with the COM-B model
of behaviour change (Michie et al. 2011):

* To enable consistent and effective policy, policymakers must establish engagement with
micro-enterprise practitioners to inform policy design and delivery. Representation of micro-
enterprise practitioners should enable the standards to be developed and communicated
in ways with which the practitioner can actively engage and can trust. While not all
practitioners are likely to want to engage in developing policy, improving accessibility to this
can encourage wider input.

*  Whether via formal vocational training or on-site, developing existing capability
experientially (learning through doing) could be an effective way to validate existing
capability and allow the integrated delivery of multiple retrofit measures. To extend
capability, the focus cannot be too narrow; there should be recognition that a broader skill
base is important.

» In providing opportunities for capabilities to be deployed, the lack of demand noted by the
participants must be addressed. Practitioners stated that some householders were unsure
about retrofit options, others avoiding the associated costs and the market being considered
as niche. Both education and incentivisation of homeowners will be necessary.

* The desire for government-supported opportunities was mentioned by participants
specifically in relation to regulations, education and stimulation of customer and market
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demand. Without the alignment of these aspects, capabilities to deliver retrofit at scale Simpson et al. 463
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* Enabling learning via peers is recommended. This can enable situated communication of
how to meet the required retrofit standards, with specific consideration of the existing
building and challenges faced on site. The nature of knowledge-sharing between
families and practitioners, often from older team members to those younger, could be
a route to develop and disseminate knowledge. For example, if the older, experienced
practitioners were incentivised, they could develop and inform capability development
in relation to energy-efficiency retrofit. The ageing workforce that could otherwise
constrain the future industry as their knowledge is lost could instead by drawn in as an
invaluable resource with which to collaborate, to influence and to train their colleagues.
However, this will only be effective if this group were willing to upskill and share
expertise.

* The nature of funding for retrofit schemes could be designed to include practitioner
engagement, monitoring and reflection on the process, rather than the ‘just-in-time’
nature of previous funding (Gorse et al. 2017). This can then enable the preparation of
the practitioners (Ince & Marvin 2019), as well as the supply chain (Osmani & O'Reilly
2009).

This research considered the capabilities described in the practitioners’ accounts. However, in
terms of limitations, the approach was not suitable for assessing the range of technical capabilities
that may be required for successful retrofit. Further work is needed to evaluate the additional
specific capabilities necessary and how widespread these skills are in RMI practitioners. In
addition, the participants’ educational and training background was not systematically explored,
and this could be included in future studies. As with any research involving participants, there is
always a chance that those who respond are more favourable to education and research. This
is challenging to overcome but could have led to more interest from those involved for state
action relating to energy efficiency; however, there was a mix of attitudes in relation to this.
Although the studies were carried out between 2015 and 2018, the findings are still very relevant
as there is an urgent need to consider the practitioners’ perspective in policy design, particularly
in relation to their capability development and enabling opportunities for them to engage in
retrofit.

6. CONCLUSIONS

This article presents insights from the perspectives of micro-business practitioners on their work,
which included energy efficiency retrofit, analysed using the Capability, Opportunity, Motivation—
Behaviour (COM-B) framework. The practitioners described multiple capabilities and were found
to value their knowledge of what they do and their professional reputation. Capabilities including
problem-solving, managing businesses, managing resources and developing good relationships
were essential to their work. Providing on-site opportunity to develop practitioner capability is
recommended. Peer-to-peer learning could enable effective communication and knowledge
exchange, potentially allowing longer term relationships to be developed for informal, ongoing
information-sharing.

To accelerate the uptake of retrofit and increase capability within the subsector of micro-enterprise
building practitioners, developing the existing strengths of the current workforce is essential.
This workforce, which comprises more than three-quarters of workers in construction in the UK,
represents a wealth of knowledge that could be used to inform the successful retrofit of the
existing buildings on which they have spent a lifetime working. To achieve this, working with, and
progressing, existing routes of knowledge-sharing could be trialled. Enabling the opportunity to
develop skills through retrofit-delivery schemes that allow time for practitioner engagement and
reflection is recommended.



An approach for capability development via existing routes of knowledge-sharing could include
experienced members of the workforce engaging in finding retrofit solutions to meet the client’s
requirements or project’s goals, enabling problem-solving and experiential learning. These
experienced members of the industry could potentially upskill and share knowledge with more
junior team members as they often do with general construction work. A long-term plan is needed
to ensure practitioners can develop trust in processes and practices, in addition to working within
an equipped supply chain network. Opportunities through customer and market demand can
allow the capable practitioners to practise and develop their skills. As the practitioners place a high
value on their reputation, with both clients and their professional networks, trade and industry
bodies should investigate the widescale rollout of recognition or accreditation for good practice
and experience of retrofit.

Further research could learn from the practitioners’ capability development experiences and
stimulate the pragmatic design of local retrofit delivery. In addition, research can learn more
about the success of retrofit delivery from the practitioner perspective pre- and post-retrofit, or
via an action or participatory approach. As part of this, consideration of how design-and-build
stages occur and how the information flows across these activities and between practitioners
for domestic retrofit would be valuable to inform routes to advance this. RMI practitioners work
with an array of existing dwellings and households on a daily basis, and the development of
their capabilities is a critical consideration in designing effective policy to deliver retrofit at
scale.

ACKNOWLEDGEMENTS

The authors thank the anonymous reviewers and editor for their comments, which advanced this
paper.

AUTHOR AFFILIATIONS

Kate Simpson '/ orcid.org/0000-0002-9105-8181
Dyson School of Design Engineering, Imperial College London, London, UK

Niamh Murtagh " orcid.org/0000-0002-5466-3606
The Bartlett School of Sustainable Construction, University College London, London, UK

Alice Owen "' orcid.org/0000-0002-1240-9319
Sustainability Research Institute, University of Leeds, Leeds, UK

COMPETING INTERESTS

The authors have no competing interests to declare.

ETHICAL APPROVAL

Prior approval was given by each institutional ethics committee, and informed consent was gained
from participants to use the data anonymously for academic publication. The names of interview
participants were altered to protect their anonymity.

FUNDING

Study B data collection was made possible via funding from the University Centre Scunthorpe as
part of the Association of Colleges Scholarship project under the Higher Education Funding Council
for England (HEFCE) Catalyst fund, and the work of Aaron Flannagan who co-created interview
scripts and data collection within a supervised internship. Study C data collection was funded
by the Sainsbury’s Charitable Trusts’ Climate Collaboration and the UK Research & Innovation
(UKRI) through the UK Energy Research Centre’s flexible fund project ‘GLIDER’. The funders had no
involvement in any aspect of the research.

Simpson et al.
Buildings and Cities
DOI: 10.5334/bc.106

464


http://orcid.org/0000-0002-9105-8181
http://orcid.org/0000-0002-5466-3606
http://orcid.org/0000-0002-1240-9319

REFERENCES Simpson et al.

Buildings and Cities

Bandura, A., & McClelland, D. C. (1977). Social learning theory. Prentice-Hall. DOI: 10.5334/bc.106

BEIS. (2019). Business population estimates for the UK and regions 2019. Department for Business, Energy
and Industrial Strategy (BEIS).

Brady, T., & Davies, A. (2004). Building project capabilities: From exploratory to exploitative learning.
Organization Studies, 25(9), 1601-1621. DOI: https://doi.org/10.1177/0170840604048002

Brooks, J., McCluskey, S., Turley, E., & King, N. (2015). The utility of template analysis in qualitative
psychology research. Qualitative Research in Psychology, 12(2), 202-222. DOL: https://doi.org/10.1080/14
780887.2014.955224

CCC. (2019). UK housing: Fit for the future? Committee on Climate Change (CCC).

Clarke, L., Sahin-Dikmen, M., & Winch, C. (2020). Transforming vocational education and training for nearly
zero-energy building. Buildings & Cities, 1(1), 650-661. DOI: https://doi.org/10.5334/bc.56

Davies, A., & Brady, T. (2016). Explicating the dynamics of project capabilities. International Journal of Project
Management, 34(2), 314-327. DOL: https://doi.org/10.1016/j.ijproman.2015.04.006

De Long, D. W., & Fahey, L. (2000). Diagnosing cultural barriers to knowledge management. Academy of
Management Perspectives, 14(4), 113-127. DOL: https://doi.org/10.5465/ame.2000.3979820

Dixon, T., & Eames, M. (2013). Scaling up: The challenges of urban retrofit. Building Research & Information,
41(5), 499-503. DOTI: https://doi.org/10.1080/09613218.2013.812432

Dubois, A., & Gadde, L.-E. (2002). The construction industry as a loosely coupled system: Implications for
productivity and innovation. Construction Management & Economics, 20(7), 621-631. DOL: https://doi.
0rg/10.1080/01446190210163543

Fawcett, T., & Topouzi, M. (2020). Residential retrofit in the climate emergency: The role of metrics. Buildings
& Cities, 1(1), 475-490. DOLI: https://doi.org/10.5334/bc.37

Foxon, T. J. (2011). A coevolutionary framework for analysing a transition to a sustainable low
carbon economy. Ecological Economics, 70(12), 2258-2267. DOI: https://doi.org/10.1016/.
ecolecon.2011.07.014

Gann, D. M., Wang, Y., & Hawkins, R. (1998). Do regulations encourage innovation? The case of
energy efficiency in housing. Building Research & Information, 26(5), 280-296. DOTI: https://doi.
0rg/10.1080/096132198369760

Gorse, C., Glew, D., Johnston, D., Fylan, F., Miles-Shenton, D., Smith, M., Brooke-Peat, M., Farmer, D.,
Stafford, A., Parker, J., Fletcher, M., & Thomas, F. (2017). Core cities Green Deal monitoring project.
Department of Energy and Climate Change (DECC).

Grabher, G., & Ibert, 0. (2011). Project ecologies: A contextual view on temporary organizations. In The
Oxford handbook of project management (pp. 175-198). Oxford University Press. DOI: https://doi.
0rg/10.1093/oxfordhb/9780199563142.003.0008

Gross, R., Wade, F., Hanna, R., & Heptonstall, P. (2020). The Green Homes Grant is a great start. What next?
(UKERC Review of Energy Policy). UK Energy Research Centre (UKERC). DOI: https://doi.org/10.5286/ukerc.
edc.00094

Ince, R., & Marvin, S. (2019). Constructing domestic retrofit as a new urban infrastructure: Experimentation,
equitability and contested priorities. Local Environment, 24(9), 825-842. DOI: https://doi.org/10.1080/135
49839.2019.1648401

Jagger, N., Foxon, T., & Gouldson, A. (2013). Skills constraints and the low carbon transition. Climate Policy,
13(1), 43-57. DOI: https://doi.org/10.1080/14693062.2012.709079

Jandaq, K, Killip, G., & Fawcett, T. (2014). Reducing carbon from the ‘middle-out’: The role of builders in
domestic refurbishment. Buildings, 4, 911-936. DOI: https://doi.org/10.3390/buildings4040911

Janda, K. B., & Parag, Y. (2013). A middle-out approach for improving energy performance in buildings.
Building Research & Information, 41(1), 39-50. DOI: https://doi.org/10.1080/09613218.2013.743396

Karvonen, A. (2013). Towards systemic domestic retrofit: a social practices approach. Building Research &
Information, 41(5), 563-574. DOTI: https://doi.org/10.1080/09613218.2013.805298

Kersh, N. (2017). Developing knowledge through different spaces in work-related settings: Insights from the
United Kingdom. Revista Espanola de Educacion Comparada, 29, 62-75. DOI: https://doi.org/10.5944/
reec.29.2017.17248

Khalfan, M. M., McDermott, P., & Swan, W. (2007). Building trust in construction projects. Supply Chain
Management, 12(6), 385-391. DOI: https://doi.org/10.1108/13598540710826308

Killip, G. (2013). Products, practices and processes: Exploring the innovation potential for low-carbon housing
refurbishment among small and medium-sized enterprises (SMEs) in the UK construction industry.
Energy Policy, 62: 522-530. DOL: https://doi.org/10.1016/j.enpol.2013.06.024

465


https://doi.org/10.1177/0170840604048002
https://doi.org/10.1080/14780887.2014.955224
https://doi.org/10.1080/14780887.2014.955224
https://doi.org/10.5334/bc.56
https://doi.org/10.1016/j.ijproman.2015.04.006
https://doi.org/10.5465/ame.2000.3979820
https://doi.org/10.1080/09613218.2013.812432
https://doi.org/10.1080/01446190210163543
https://doi.org/10.1080/01446190210163543
https://doi.org/10.5334/bc.37
https://doi.org/10.1016/j.ecolecon.2011.07.014
https://doi.org/10.1016/j.ecolecon.2011.07.014
https://doi.org/10.1080/096132198369760
https://doi.org/10.1080/096132198369760
https://doi.org/10.1093/oxfordhb/9780199563142.003.0008
https://doi.org/10.1093/oxfordhb/9780199563142.003.0008
https://doi.org/10.5286/ukerc.edc.00094
https://doi.org/10.5286/ukerc.edc.00094
https://doi.org/10.1080/13549839.2019.1648401
https://doi.org/10.1080/13549839.2019.1648401
https://doi.org/10.1080/14693062.2012.709079
https://doi.org/10.3390/buildings4040911
https://doi.org/10.1080/09613218.2013.743396
https://doi.org/10.1080/09613218.2013.805298
https://doi.org/10.5944/reec.29.2017.17248
https://doi.org/10.5944/reec.29.2017.17248
https://doi.org/10.1108/13598540710826308
https://doi.org/10.1016/j.enpol.2013.06.024

Killip, G., Owen, A., Morgan, E., & Topouzi, M. (2018). A co-evolutionary approach to understanding
construction industry innovation in renovation practices for low-carbon outcomes. International Journal
of Entrepreneurship and Innovation, 19(1), 9-20. DOIL: https://doi.org/10.1177/1465750317753933

King, N. (2004). Using templates in the thematic analysis of text. In C. Cassell & G. Symon (Eds.), Essential
guide to qualitative methods in organizational research (pp. 256-270). SAGE. DOI: https://doi.
0rg/10.4135/9781446280119.n21

Kolb, D. A. (2014). Experiential learning: Experience as the source of learning and development. FT Press.

Komendantova, N. (2021). Transferring awareness into action: A meta-analysis of the behavioral drivers
of energy transitions in Germany, Austria, Finland, Morocco, Jordan and Iran. Energy Research & Social
Science, 71, 101826. DOI: https://doi.org/10.1016/j.erss.2020.101826

Lobo, S., & Whyte, J. (2017). Aligning and reconciling: Building project capabilities for digital delivery.
Research Policy, 46(1), 93-107. DOL: https://doi.org/10.1016/j.respol.2016.10.005

Lowe, R., & Chiu, L. F. (2020). Innovation in deep housing retrofit in the United Kingdom: The role of situated
creativity in transforming practice. Energy Research & Social Science, 63, 101391. DOI: https://doi.
0rg/10.1016/j.erss.2019.101391

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new method for

characterising and designing behaviour change interventions. Implementation Science, 6, Article 42. DOI:

https://doi.org/10.1186/1748-5908-6-42

Morris, T. H. (2020). Experiential learning—A systematic review and revision of Kolb’s model. Interactive
Learning Environments, 28(8), 1064-1077. DOI: https://doi.org/10.1080/10494820.2019.1570279

Murtagh, N., Owen, A. M., & Simpson, K. (2021). What motivates building repair-maintenance practitioners
to include or avoid energy efficiency measures? Evidence from three studies in the United Kingdom.
Energy Research & Social Science, 73, 101943. DOLI: https://doi.org/10.1016/j.erss.2021.101943

Nolan, J. M., Schultz, P. W., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2008). Normative social
influence is underdetected. Personality and Social Psychology Bulletin, 34(7), 913-923. DOI: https://doi.
org/10.1177/0146167208316691

ONS. (2018). Construction statistics annual tables (Data extrapolated from column W: 2018, Table 3.1a).
Construction firms: Number of Firms, by size of Firm (number employed). Office for National Statistics
(ONS).

Osmani, M., & O'Reilly, A. (2009). Feasibility of zero carbon homes in England by 2016: A house
builder’s perspective. Building and Environment, 44(9), 1917-1924. DOTI: https://doi.org/10.1016/j.
buildenv.2009.01.005

Owen, A. (2015). Missing the point—The challenge of creating policies and programmes that tap into the
motivations of the builders and installers. In ECEEE 2015 Summer study proceedings: First fuel now,
Leeds, UK.

Owen, A,, Mitchell, G., & Gouldson, A. (2014). Unseen influence—The role of low carbon retrofit advisers
and installers in the adoption and use of domestic energy technology. Energy Policy, 73, 169-179. DOI:
https://doi.org/10.1016/j.enpol.2014.06.013

Topouzi, M., Owen, A,, & Killip, G. (2017). Retrofit ‘daemons’ in the process of low-carbon housing stock
renovation. In ECEEE 2017 Summer study on energy efficiency: Consumption, efficiency and limits.

Wade, F., Hitchings, R., & Shipworth, M. (2016). Understanding the missing middlemen of domestic heating:
Installers as a community of professional practice in the United Kingdom. Energy Research & Social
Science, 19, 39-47. DOI: https://doi.org/10.1016/j.erss.2016.05.007

Winch, G. (1998). Zephyrs of creative destruction: Understanding the management of innovation
in construction. Building Research & Information, 26(5), 268-279. DOL: https://doi.
0rg/10.1080/096132198369751

Jul @

Simpson et al. 466
Buildings and Cities
DOI: 10.5334/bc.106

TO CITE THIS ARTICLE:
Simpson, K., Murtagh, N., &
Owen, A. (2021). Domestic
retrofit: understanding
capabilities of micro-enterprise
building practitioners. Buildings
and Cities, 2(1), pp. 449-466.
DOL: https://doi.org/10.5334/
bc.106

Submitted: 22 January 2021
Accepted: 28 April 2021
Published: 11 May 2021

COPYRIGHT:

© 2021 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.

Buildings and Cities is a peer-
reviewed open access journal
published by Ubiquity Press.


https://doi.org/10.5334/bc.106
https://doi.org/10.5334/bc.106
https://doi.org/10.5334/bc.106
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1465750317753933
https://doi.org/10.4135/9781446280119.n21
https://doi.org/10.4135/9781446280119.n21
https://doi.org/10.1016/j.erss.2020.101826
https://doi.org/10.1016/j.respol.2016.10.005
https://doi.org/10.1016/j.erss.2019.101391
https://doi.org/10.1016/j.erss.2019.101391
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1080/10494820.2019.1570279
https://doi.org/10.1016/j.erss.2021.101943
https://doi.org/10.1177/0146167208316691
https://doi.org/10.1177/0146167208316691
https://doi.org/10.1016/j.buildenv.2009.01.005
https://doi.org/10.1016/j.buildenv.2009.01.005
https://doi.org/10.1016/j.enpol.2014.06.013
https://doi.org/10.1016/j.erss.2016.05.007
https://doi.org/10.1080/096132198369751
https://doi.org/10.1080/096132198369751

