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Abstract
With a focus on the evolution of professional practice, this 
paper reports on recent responses from industry actors in the 
housing retrofit supply chain to the need for low-energy retro-
fits of existing housing in the UK and France. The two coun-
tries have comparable long-term policy goals for CO2 emis-
sions reduction, but there are important differences between 
their more immediate initiatives to achieve a step-change in 
activity in the housing retrofit market. The industry responses 
to these various policy signals are explored in a series of semi-
structured interviews with designers and contractors having 
experience of innovative, low-energy refurbishment projects. 
The paper draws out some of the high-level themes that have 
emerged from a three-year research project comparing the two 
countries, highlighting innovative practices and processes be-
ing proposed and trialled by industry actors.

Introduction
The built environment must undergo dramatic changes to meet 
climate change targets. The World Business Council for Sus-
tainable Development (2009) calls for a worldwide building 
sector energy reduction of 77 % below projected 2050 levels. 
In both Britain and France, the residential sector is the largest 
consumer of energy and the main emitter of CO2. Both coun-
tries have set themselves ambitious long-term CO2 emissions 
reduction targets, and both have identified the improvement 
of existing housing stocks through renovation as an impor-

tant part of a wider climate change mitigation strategy (H M 
Government 2008, French government 2009, 2010). In France, 
the Environment Roundtable (“Grenelle de l’environnement”) 
and the inter-departmental “Programme Interministériel de 
Recherche et d’Expérimentation sur l’énergie dans le Bâti-
ment” (PREBAT) both highlight housing refurbishment as the 
top priority in achieving European and Kyoto Directives. In 
Britain, the recently launched “Green Deal” is designed to help 
homes and businesses make energy improvements by defer-
ring upfront costs. Killip (2008) estimates that transforming 
the entire UK housing stock by 2050 will require 500,000 refur-
bishments of older, inefficient properties every year. The sheer 
scale of these transformations requires radical changes in both 
technology and work practices.

Optimising the suite of available technical and social strate-
gies for each existing dwelling will yield the best carbon emis-
sion reductions, but it is a tremendous challenge to assign this 
task to a fragmented construction industry. In both the UK 
and France, housing refurbishment is the preserve of small 
and medium-sized enterprises which include general builders, 
specialist builders (e.g., roofing contractors), plumbers, heat-
ing engineers, electricians, architects, design engineers, project 
managers, and building control inspectors. These groups are of-
ten considered to be “intermediaries” in the technology adop-
tion process, and as such are expected to provide low carbon 
refurbishment if their clients demand it. However, intermedi-
ary groups have their own habits, practices, ways of thinking 
about problems, and ways of working that affect their ability to 
provide (and interest in promoting) low carbon refurbishment. 
How might the need for low carbon refurbishment change the 
roles of professions, and their interactions? How are existing 
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professions developing to meet the challenge? Which profes-
sions will gain control over the new activities involved in low 
carbon refurbishment? How might the industry respond to 
the need for high quality in design and installation, which are 
essential to the success of low-carbon refurbishment projects, 
particularly in the areas of insulation, thermal bridging and air-
tightness (Bell and Lowe 2000)?

This paper reports some initial findings of a three-year col-
laborative research project, “Building Expertise,” between re-
searchers at the University of Oxford and the European energy 
efficiency research centre (ECLEER) of Electricité de France 
(Edf). The project explores the responses of contractors and 
design professionals to the policy-led drive for energy demand 
reduction and reduced CO2 emissions through the refurbish-
ment of existing housing stocks. The paper begins by describing 
the project’s overall research approach and the subset of meth-
ods used in this paper. Next, we present two country-specific 
sections that summarise key policies in France and the UK and 
describe some of the more noteworthy industry responses en-
countered during the research. This is followed by a section on 
‘emerging themes’, in which we highlight those topics which 
have either been raised by interviewees on numerous occasions 
in both countries, or else which capture the essential learning 
points deduced by the research team when comparing and 
contrasting what we have observed and discovered in the two 
countries. A discussion section considers briefly how this work 
might be taken forward by the community of researchers, prac-
titioners and policy-makers working on energy efficiency and 
CO2 emissions reduction strategies.

While this paper focuses on industry responses to the low-
carbon refurbishment agenda, a companion paper in these 
eceee proceedings provides a comparison of policy and energy 
systems between the UK and France. The two countries are 
roughly similar in terms of the size of their populations, the 
total size of their housing stocks, and also in the broad pattern 
of tenure. Where they are different is in the mix of built forms, 
with more detached houses and flats in France; more semi-de-
tached and terrace (row) houses in the UK. The two countries 
also have rather different fuel mixes for domestic heating. De-
tails of this comparison can be found in paper number 2-183-
13 in the proceedings of this 2013 Summer Study.

Research	Approach

THEORY
The Building Expertise research project uses a theoretical ap-
proach derived from Andrew Abbott’s ‘system theory of pro-
fessions’ (Abbott 1988). Through this frame, we see the task 
of housing renovation as a new ‘jurisdiction’ or domain of 
workplace activity, which is contested by different professional 
groups seeking to claim it as their own. This notion of contested 
jurisdictions allows for the evolution of working practices to 
be investigated in a way that fits within a broader framework 
guided by the socio-technical systems (STS) literature (see, eg, 
Hughes 1986, Bijker et al. 1987). STS posits that all technology 
has a behavioural component and all technology has an arte-
factual component, leading to the observation that innovation 
and change involves the co-evolution of new technologies and 
new social practices. This research approach was described in 

a paper at the last eceee Summer Study (Nösperger et al. 2011) 
and elsewhere (Janda and Killip forthcoming 2013).

The work uses international comparison as a means of ‘ques-
tioning national assumptions and the framework of policy 
debates’(Anderson 1996). The term ‘behaviour’ in much ener-
gy-related research refers to the social practices of building oc-
cupants, but we focus instead on the working practices of those 
who make a living from making physical alterations to existing 
buildings, that is the industry involved in repair, maintenance 
and improvement (RMI). The artefacts involved include the 
pre-existing buildings and the products and technologies that 
can be installed in buildings to improve their energy efficiency 
and reduce their CO2 emissions.

Product innovations should not be discounted or ignored 
in the discussion of how to make low-energy housing refur-
bishment mainstream, but nor should the focus rest solely on 
new technologies to solve the problem. Indeed, the fact that ad-
vanced refurbishments can be achieved using existing technol-
ogy suggests that the task of retrofitting housing stocks should 
be considered a market breakthrough problem, not a technical 
breakthrough problem (Unruh 2002). It is also worth consid-
ering what is meant by ‘innovation’ in this context. In many 
cases, ‘innovation’ is used as a synonym for ‘new technology’, 
but here it is taken to include novelty in three domains: prod-
ucts (technology), practices (customary ways of doing specific 
tasks) and processes (the organisation of all the tasks involved 
in a project). Another important distinction is provided by Bar-
rett et al. (2007), who argue that innovation in the context of 
project-based service industries means ‘not what is new per se, 
but what is new to the firm’. This understanding of ‘innova-
tion’ helps explain why even well-established products may 
have only a small market share if they are not embraced by the 
mainstream practices and processes of the industry. If we wish 
to increase adoption of technologies (old and new), it helps to 
understand the working practices of those we are calling upon 
to do the installation work.

METHODOLOGY	AND	METHODS
Our research is exploratory in nature and does not claim to 
be comprehensive or representative. We deliberately seek to 
understand innovative practices as a means of prompting new 
topics for debate, not as a means of finding ready-made solu-
tions. The fact that innovators can be found in this field is not 
an indication that the mainstream is about to change. However, 
the innovators have to operate in the same policy and cultural 
context as mainstream incumbents, and their innovations can 
provide insights for industry strategy and policy-making. We 
use a case study method, which is appropriate when the re-
search focuses on contemporary rather than historical phe-
nomena, and when the researchers cannot control the events 
in question (Yin 1984). Due to financial limitations and the 
difficulty of reaching the target population, our project has ad-
dressed only a small number of innovations and innovators in 
both countries. However we have increased the efficacy of these 
cases by making observations at different levels of analysis 
(King, Keohane, and Verba 1994), and by using multiple meth-
ods (Putnam 1993). Our project has so far collected data from 
a variety of (sometimes overlapping) sources: 30 interviewees 
(20 in UK; 10 in France); numerous site visits, discussions and 
meetings in both countries to help us understand innovative 
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industry initiatives; literature reviews and ongoing monitoring 
of policy developments to help us understand the context in 
which industry initiatives are framed; a small number of inter-
actions with householders living in renovated homes to help 
us understand the (perceived) benefits and problems from the 
end-user’s point of view. In this paper, we focus on a subset of 
our data: two cases of innovative practice in each country.

France

POLICIES	
The long-term strategic policy framework for France is 
provided by the ‘environment roundtable’ (Grenelle de 
l’Environnement), which calls for a fourfold reduction in en-
ergy consumption by 2050 across the entire economy. One 
significant enabling policy is consistently identified by inter-
viewees: the zero interest ‘eco’ loan (éco-prêt à taux zero, ab-
breviated as PTZ). The introduction of the PTZ in 2009 was 
largely a response to the limited improvements being made to 
the thermal envelopes of buildings through the system of in-
come tax credits for sustainable development (crédits d’impôt 
développement durable, abbreviated as CIDD), introduced 
in 2005. In the early years of the CIDD the eligibility crite-
ria for supported measures did not change in response to the 
different speed of change in different markets, which meant 
that nearly half of credits went towards window replacements 
in 2007 (85 % of windows on the market being eligible). In 
contrast, only 5 % of CIDD expenditure contributed to wall 
and roof insulation. The rules were changed in 2007, effec-
tively tightening the standards for eligibility of windows under 
CIDD. The PTZ has a different structure. To qualify for the 
loan there are two routes: one based on packages of measures 
and one based on a design standard. To qualify for the loan via 
the package-based route two or more work packages must be 
undertaken from a prescribed list:

• High-performance roof insulation.

• High-performance wall insulation.

• High-performance windows and doors.

• Installation or replacement of a system for space heating or 
hot water.

• Installation of thermal renewable energy technologies for 
space heating.

• Installation of thermal renewable energy technologies for 
water heating.

Alternatively, the loan can be used to pay for improvements 
achieving a design standard for the whole home, with the re-
quired standard post-works being based on a modelled assess-
ment of energy demand pre-works (Table 1).

Under the PTZ scheme 150,000  loans had been made by 
the end of 2010 (against a target of 200,000) but numbers have 
fallen away since the rules were changed, effectively disallowing 
the use of both CIDD and PTZ on the same project.

France has a feed-in tariff (FIT) for microgeneration tech-
nologies, such as solar photovoltaics. But the tariff arrange-
ments are not linked to policies and programmes designed to 
improve energy efficiency.

INDUSTRY	PRACTICES	AND	INNOVATIONS
In France there are two accreditation schemes for skilled 
practitioners, each supported by a different trade association: 
the ‘éco-artisan’ scheme, supported by the Confédération de 
l’Artisanat et des Petites Entreprises du Bâtiment (CAPEB); 
and the ‘pros de la performance énergétique’ scheme, sup-
ported by the Fédération Française du Bâtiment (FFB). France 
has pioneered the QualiBAT voluntary training programme for 
building-related trades, and two programmes for microgenera-
tion and low-carbon conversion technologies (QualiEnR for 
renewable energy and low-carbon technologies; and QualiSol 
for solar installations). 

BUILDING	EXPERTISE	CASE	STUDIES:	FRANCE

Case	1
One innovative business model in France has been explored 
through 4 recorded interviews, several discussions with two 
founding entrepreneurs, and numerous meetings and discus-
sions with staff from EdF Commerce, which has provided 
start-up capital and ongoing technical and managerial as-
sistance. The venture is a new company with a co-operative 
governance structure offering guaranteed performance con-
tracts to clients for its refurbishment services. This model is 
still being developed at the time of writing and the plan is to 
start with 15 renovations in the first year and 35 in the second 
year, so as to allow time for learning and making any neces-
sary changes to the systems before extending the client base.A 
central technical function uses bespoke modelling software to 
generate a predicted energy performance based on the design 
standard of the renovation works and a detailed list of energy-
using behaviours (occupancy, internal temperatures, washing 
and cooking habits, etc). These parameters – both technical 
and behavioural – are used to create an energy performance 
standard, which underpins the contract between the client 
(resident) and the co-operative (renovation service provider). 
Then, should energy consumption fail to meet expectations, a 
review of contractual obligations on both sides is carried out. 
If the contracted behaviours are being honoured by the occu-
pants, the contracting firms are deemed to be at fault and take 
responsibility for rectifying the renovation work or reimburs-
ing the client. If, on the other hand, the contracted behaviours 
are not being honoured by the occupant (for example, if a fam-
ily member or friend has come to live in the home since the 

Modelled energy demand pre-works, kWh/m2.year (primary 
energy) 

Qualifying standard (modelled) post-works to receive the loan, 
kWh/m2.year (primary energy) 

OVER 180 150 
UNDER 180 80 
 

Table	1.	Qualifying	design	standards	for	whole-home	approaches	under	the	zero	interest	loan	scheme.
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contract was drawn up), then the new occupancy pattern is 
modelled, and a new contract is drawn up. Ongoing monitor-
ing systems (temperature, humidity and CO2 sensors updat-
ing data on a constant basis) allow the co-operative to notice 
atypical energy use patterns or other signs that might require 
remedial action. So, a sudden drop in CO2 concentrations in 
the indoor air would suggest that a window has been opened 
and, if this continues over a long period, the monitoring system 
is able to send an automatic text message or email to the client 
asking them to check. 

The contractors doing the refurbishment works are all mem-
bers of the co-operative, as are the clients. This structure is de-
signed to maintain a balance of voices in the ongoing develop-
ment of the organisation – both operationally and strategically. 
Start-up finance for the co-operative was supplied by EdF, but 
the co-operative governance structure ensures that control is 
not in the hands of a single large share-holder, but is shared 
between all, regardless of the size of each financial stake.

For contractors, co-operative membership is conditional 
on key personnel being trained under the Eco-Artisan pro-
gramme. The contractors themselves operate a form of quality 
control through regular review meetings, in which any con-
cerns about the quality of a member firm can be discussed and 
action taken. Ultimately, the co-operative has the right to throw 
out any member who consistently fails to meet the commit-
ments of the contractors’ charter, although the preferred course 
of action is to raise the quality of such members’ work through 
encouragement and training.

Case	2
This case is based on an interview with the senior consultant 
engineer in a small firm (approximately 30  employees, but 
growing), providing thermal energy design services (cover-
ing strategies to reduce thermal energy demand as well as 

specifying systems to meet that demand). The designation of 
this service in the French construction industry is very com-
mon – it is a bureau d’étude thermique (BET) – but it has no 
direct equivalent in the British context. This particular BET 
has wide experience of multiple low-energy projects, and that 
experience has led them to conclude that there is a need for 
an integrated approach to project management, including the 
oversight of cross-cutting elements of the refurbishment work 
(such as achieving airtightness standards) and a mechanism 
for feeding back monitoring data from the occupation stage of 
one project to the inception and design stage of the next (Fig-
ure 1). Cross-cutting elements and feedback loops for learning 
are not common practice, but the technical requirements of 
achieving real low-energy renovations (as opposed to modelled 
outcomes) make both of these new practices essential.

In explaining the need for this management model, the in-
terviewee commented: ‘Each project is unique. Clients tend to 
think a renovated building is like a new car, with everything 
working perfectly and all you have to do is turn the key and 
off you go. But it’s never like that. For any big or medium-sized 
project you need at least two years for monitoring, adjusting, 
optimising. And that’s the thing that no-one does, that no-one 
has responsibility for. No-one is willing to pay for it.’

UK	

POLICIES	
The UK is in the process of moving away from a system based 
solely on energy company obligations (‘Carbon Emissions 
Reduction Target’ in their 2008–2012 form) which delivered 
high numbers of low cost individual energy saving measures. 
The new system retains an element of the (renamed) Energy 
Company Obligation (ECO), but in addition there is the new 
Green Deal (GD), which is a financing method, by which the 
duty to repay capital is attached to the property, rather than to 
a person. A key feature of the GD is the ‘golden rule’, by which 
the (modelled) energy savings achieved over 25 years must be 
equal to (or greater than) the costs of investment.

The UK’s feed-in tariff (FIT) for small-scale renewable en-
ergy technologies was revised in April 2012 to make an explicit 
link between energy efficiency and renewable energy for the 
first time. The revised tariff is now higher for installations in 
homes which are rated D or better on the Energy Performance 
Certificate. Homes with a lower rating can still get the FIT, but 
at a lower rate per kWh generated (Department for Energy and 
Climate Change 2012).

INDUSTRY	PRACTICES	AND	INNOVATIONS
If we follow the logic that the kinds of innovation needed in this 
service market are related to practices and processes as well as 
products; and if we accept that the important measure of ‘in-
novation’ in this context is that it is new to the firm, not neces-
sarily ‘new’ per se, then an important first step is to understand 
what current practices and processes are. The UK construction 
industry as a whole (not just the residential RMI sub-sector) 
has published its own reviews in the last twenty years, led by 
recognised leaders – first Sir Michael Latham (Latham 1994), 
then Sir John Egan (Egan 1998, 2002), and most recently An-
drew Wolstenholme (Wolstenholme et al. 2009). The second 

 
 

Figure 1. Management model for design – construction – opera-
tion. As proposed by the interviewee from the bureau d’étude 
thermique.
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Egan review characterised the construction process as ‘a series 
of sequential and largely separate operations undertaken by 
individual designers, constructors and suppliers who have no 
stake in the long term success of the product and no commit-
ment to it’ (Egan 2002, p. 13). The most recent report summa-
rised the impact of the earlier reviews as ‘skin deep’, with many 
of the issues highlighted by Egan still very much in evidence 
(Wolstenholme et al. 2009, p. 4). The following case studies of 
innovative practices and processes should be read in the light 
of this rather bleak assessment of where the industry currently 
stands.

BUILDING	EXPERTISE	CASE	STUDIES:	UK

Case	A	
Case A was found during the course of the research. It features 
a social landlord with 16,000 properties, who sought to under-
take a series of 30 low-carbon retrofits of near-identical houses 
in southern England. This work was supported by European 
Regional Development funding. As part of this agreement, the 
social landlord held public conferences to disseminate lessons 
learned from their retrofit process. Oxford researchers attended 
two of these conferences and followed up with contacts to set 
up interviews with the trades and workers. Retrospective inter-
views with 14 workers were completed in 2012. 

This particular landlord has an in-house repair and mainte-
nance team, many of whom have been with the organisation for 
many years. These tradespeople therefore have a lot of shared 
history. Fourteen of the team members involved in this work 
were interviewed, in order to build up a picture of their differ-
ent accounts and experiences. 

As might be expected, the work became faster and more effi-
cient as the team grew in experience. This learning process was 
facilitated by an early decision to renovate an initial four prop-
erties as a kind of test-case. The aim was to learn from mistakes 
as much as possible, with the added advantage that it would be 
easier to manage the temporary re-housing of tenants from the 
other properties if a small number of homes were ready to be 
occupied before new works got under way. 

Early on, the site manager was found to have insufficient ex-
perience and organisational skills for the project, so the task 
of site management was passed on to a more experienced col-
league who was a qualified architect. A site office was set up on-
site so that problems could be reported and resolved quickly. 
A three-person site management team was found to be very 
effective, with three areas of responsibility: supervision of the 
team of tradespeople; advocacy of the needs of the landlord 
client in terms of budget, specification and quality control; 
and engagement with tenants to ensure good communication 
between residents and the on-site team. Interviews were con-
ducted with the site supervisor and the client advocate, but it 
was not possible to interview the tenant liaison officer.

A system of financial incentives was introduced by the site 
supervisor to promote efficient working, based on a bonus 
scheme, which was to be shared by all operatives on a pro rata 
basis. Thus, wherever a task was unfinished, those without 
enough work to do at that point in the project in their own area 
of skill and expertise were expected to help out. In this way, car-
penters might find themselves doing work for plasterers, or vice 

versa. In fact, the task of external wall insulation was the one 
where this system of teamwork was most noticed, both because 
of the quantity of work involved and because of the hard physi-
cal nature of rendering outside walls in cold weather. This prac-
tice of ‘multi-skilling’ was remarked on by many in the team 
as being unusual and innovative, and many commented that 
it was only workable in this case because the individuals had 
a long history of working together for the housing association, 
which meant that they knew one another, trusted each other’s 
skills and knew where best to deploy each person in the team 
in order to play to the strengths of each. Where two people had 
worked for a long time in a team, they likened the relationship 
to a marriage, managing the division of labour quite meticu-
lously so that each one did the tasks which they enjoyed and 
were best at, leaving the rest to their job partner to complete.

The process of learning over the course of doing work on 
over 30 houses led to significant improvements in labour pro-
ductivity. After the first two renovations had been completed, 
the whole project was running over-budget: but by the end, sig-
nificant budget savings were being made, leading to a healthy 
level of bonuses for the team.

The demands of the low-carbon renovation itself led to un-
foreseen practical problems. The most striking of these was the 
negative impacts on the health of two plasterers, whose elbows 
became painful through prolonged periods applying render to 
wall insulation. A special mechanical spraying device could 
have been hired but the decision was taken to apply the render 
by hand in order to save money.

Other problems emerged too, which required on-the-job 
solutions. For example, where residents had satellite television 
dishes on the outside of their home, a means had to be found 
to re-attach the dish through a 150mm thickness of insulation 
without compromising the weather-proof properties of the 
render and with minimal loss in performance through thermal 
bridging. This type of on-the-job challenge resulted in frequent 
‘skip meetings’ where the workforce downed tools in order to 
talk through how best to resolve issues as they arose. The or-
ganisation of the team was characterised by good communi-
cation, shared responsibility and a collective focus on finding 
practical solutions.

Case	B	
The originator of the brokering scheme discussed in Case B was 
known to members of the Oxford research team as an indus-
try innovator prior to the project’s start. He is one of the UK’s 
“retrofitterati”1, a group of experts who frequently participate 
in events on energy retrofits and eco-refurbishment. In Case B, 
we discuss this interviewee’s most recent industry process in-
novation, but this is one innovation among many over time. 

Many of the SMEs in the construction industry have, through 
their trade associations, identified low-carbon renovation as 
an economic opportunity for SMEs (see, eg, Killip 2008), but 
many also perceived that the bureaucratic requirements of the 
GD (accreditation of installers, certification of works, form-
filling for finance and monitoring purposes) would be too 
large a burden for many smaller firms, resulting in a fear that 
the GD would attract larger corporations, who would fulfil the 
administrative functions to satisfy government and then pass 
on the practical work through sub-contracting to SMEs. The 
drawback of this arrangement from the SMEs’ perspective is 
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the drop in profitability of working with a corporate ‘middle 
man’ compared with working autonomously. 

In response to the GD, a new brokering scheme has been 
extensively debated in a series of industry working groups. 
This process has been led by the founder of a start-up company, 
which has managed several home renovation projects, carried 
out stock surveys for social landlords, devised and conducted 
training courses on eco-renovation, and been active in policy 
debates. The originator of the brokering scheme idea was in-
terviewed for this research, and two industry working groups 
were observed.

The brokerage scheme is designed to allow the SMEs them-
selves to club together in a co-operative structure, fulfil the 
‘middle-man’ role collectively through shared ‘back office’ 
functions, and thereby secure a greater share of the profits from 
GD work for themselves. Much of the discussion around the 
detail of this proposed scheme has focused on finding a fair 
and effective means of allowing firms flexibility in how they 
respond to requests for work (‘leads’). This debate has boiled 
down to designing a scheme that gives its members three choic-
es when they first receive a lead: to take the work on entirely by 
themselves; to do part of the work themselves but engage other 
firms to carry out certain specialist tasks; to pass the lead on to 
the brokering service in return for a finder’s fee, thereby giving 
other members the opportunity to carry out the work.

The model for this new venture is a co-operative owned by 
small companies, designed to allow for flexible and efficient 
sharing of business opportunities. The co-operative allows 
SMEs to compete for more ambitious projects by providing 
a pool of specialist firms to call upon and technical support 
services for energy-related issues. The co-operative’s techni-
cal service department also provides an independent energy 
assessment service to customers, which is not tied to any 
particular installer organisation. The idea is to give the small 
businesses who are already talking to homeowners about refur-
bishment projects the support needed to ‘upsell’ those projects 
to include energy efficiency measures and low-carbon technol-
ogy options.

The co-operative structure is open to other types of or-
ganisation besides construction, who are not themselves able 
to provide the renovation service, but who are well placed to 
find property owners who want the service on offer (eg local 
authorities, community groups). In the proposed model such 
organisations could then pass on these potential customers in 
return for a finder’s fee.

All co-operative members are expected to use shared brand-
ing and consistent information to help build consumer trust. 
In addition to providing ‘back office’ functions to satisfy the 
administrative demands of the GD, the co-operative provides 
two key technical services:

• An assessment methodology to show people (householders) 
their options

• Training courses for the supply chain

The courses cover ‘everything that a building tradesperson 
needs to understand about how to upgrade buildings – the 
design and the installation’. This is a set of skills which is not 
yet the preserve of any recognised profession, but it matches 
quite closely what the World Business Council for Sustainable 

Development have termed the ‘integrator’ role (WBCSD 2009). 
According to this interviewee the key attributes for this job are:

• Ability to control budgets

• Good understanding of design

• Very wide but shallow knowledge (with recourse to special-
ist assistance when necessary)

• Good people management skills (‘getting people to do stuff 
that they don’t really want to do necessarily’)

The point about only needing a shallow level of technical 
knowledge is worth unravelling further. What it suggests is 
that an experienced project manager can operate effectively on 
low-carbon projects without being an energy expert (so long 
as more expert advice is available). However, the reverse is not 
generally true: an energy expert with deep technical under-
standing but shallow project management skills cannot oper-
ate successfully on these projects. When questioned further 
about the essential characteristics of a low-carbon refurbish-
ment project manager the answer was: ‘it’s about managing the 
interfaces’. And in this context ‘interfaces’ means:

• efficient organisation of resources, for example communi-
cating with other contractors to make best use of scaffolding

• being a responsible professional, doing things that will help 
other trades who follow, or communicating with those who 
go before so that the hand-over from one person to the next 
is efficient

In contrast with the French co-operative (Case 1), this broker-
age scheme stops short of offering energy performance guar-
antees, based on the judgement that contractors would not feel 
willing to expose themselves to the risks of failure. Instead, the 
model contracts promise ‘best endeavours’ on behalf of the 
contractors, but not actual results in terms of energy perform-
ance.

The need for a project manager can easily lead to the as-
sumption that this will entail additional cost to the project, but 
this interviewee put forward the opposite argument, based on 
several years’ experience working on these projects and being 
involved in training tradespeople: ‘[having a project manager] 
makes the job easier and cheaper … we need these project 
managers on site to make these things happen. On every job I 
think they would pay for themselves’. More fundamental to the 
question is the tiny pool of currently available talent: ‘my worry 
is I don’t think there’s more than about 20 people in the country 
who can do that project management job well’.

This industry innovation came about as a direct result of the 
new Green Deal policy being announced, but the process of 
cause and effect between the new policy and industry inno-
vation is far from straight-forward. The high interest rate on 
Green Deal finance (not yet finalised at the time of writing, but 
likely to be around 6–7 %) has been a regular source of com-
ment and concern. This interviewee was quite sanguine about 
that, however, and described the new policy’s effect in terms of 
being a ‘wake-up’ call to the SME construction sector: ‘I actual-
ly think [the brokering scheme] will do more work outside the 
Green Deal than inside […] but the Green Deal is the current 
panic that will get everybody joined up. […] in other words 
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most of the homeowners who [use the brokering scheme] won’t 
need the Green Deal finance. I think they just want good con-
tractors who understand eco stuff […] they just want a good 
supply chain. They want an assessment done.’The recent change 
in feed-in tariff rules has led to some PV installation companies 
beginning to do energy performance certificates (home energy 
labels) in-house, and some are also doing loft insulation, so that 
the D rating can be achieved. The policy ‘push’ is not necessar-
ily welcomed whole-heartedly by the industry, but it does help 
stimulate innovative new ways of working: ‘quite a few of the 
PV guys don’t want to do loft insulation, but they want to find 
a mate who does and the [brokering scheme] can help them do 
that in any area of the country.’ The change in FIT tariff rules 
has received far less industry attention than the Green Deal, but 
its effect is beginning to be seen in new practices and processes: 
‘It has slipped under the radar. No one really complained about 
it. It’s a subtle thing but now we are beginning to see whole-
house retrofit emerging’.

Emerging	themes
Here we draw out some of the issues which have recurred 
throughout the research process, which seem important to a 
systemic shift to making low-carbon housing renovation main-
stream, and which also challenge much conventional thinking 
in policy and industry circles around what is really needed to 
make this transition happen.

INTERFACES
Chan and Dainty (2007) argue that ‘the interface between new 
and traditional skills is extremely crucial in refurbishment and 
repair work’. When that refurbishment work has energy- and 
carbon-related goals, the importance of interfaces takes on a 
new technical dimension. It is therefore worth defining what 
the term ‘interface’ means in relation to low-carbon home 
refurbishment. Three types of interfaces can be identified in 
the cases presented. The first type are physical boundary in-
terfaces: these are physical joins between one part of a build-
ing and the next such as the edges between floors and walls 
or walls and windows. The relevance to energy issues is the 
need for continuity of insulation and airtightness membranes 
across such boundaries. The second type of interface is system 
interfaces, which refer to design and operational issues, such 
as the compatibility of heating technologies, control systems, 
heating demand and user practices in manipulating these 
new systems. The third type of energy-interface are process 
interfaces, which exist between the roles and responsibilities 
of different tradespeople working on a given project. The rel-
evance to energy-related issues is exemplified by the need for 
an electrician or plumber to understand the principles of in-
sulation and airtightness and apply that understanding when 
routing cables and pipes in and around the thermal envelope 
of a building.

THE	ORGANISATION	OF	WORK
Low-carbon refurbishment represents a profound challenge 
for industry capacity to deliver, and can perhaps be summa-
rised in terms of integration, communication and risk man-
agement. Contractor roles are typically fragmented, each per-
son seeking to minimise their own time on the job and their 

own exposure to risk. A contractor will tackle a given task with 
a focus on minimising their own time spent on it, regardless of 
the knock-on consequences for another contractor working on 
the same building afterwards. Overcoming this fragmentation 
and lack of concern for the ‘whole’ is not easy, as it goes against 
some very deeply ingrained practices. Where there have been 
calls for the industry to change its culture, this is one of the 
key areas of concern. It is an issue in the mainstream indus-
try and, where there are low-energy and low-carbon goals to 
achieve, the technical risks and issues involved make it doubly 
important.

Two models have been seen to be effective to overcome these 
issues: the multi-skilled team based on shared tasks, shared 
risks, and shared problem-solving (Case A); and the involve-
ment of an effective ‘integrator’ to manage on-site teams, and 
provide an important link between the physical work being 
carried out, the technical demands of the energy targets in the 
design, and the interaction with the client (Case A, Case B, 
Case 1). These two models are not mutually exclusive, however, 
and the need for flexibility in the varied RMI market may mean 
that some combination of both approaches will be necessary, 
depending on the circumstances of each project. 

Another innovation observed in this research is the or-
ganisation of ‘back office’ services to provide administrative 
and technical support services. The need for such services is 
partly brought about by the requirements of policy initiatives 
(eg for training and accreditation, and for securing financial 
incentives), but that is not the only motivation. Where inno-
vators have practical experience of the technical demands of 
doing low-carbon refurbishment, the need for a cost-effective 
form of specialist technical assistance to be available to site 
managers has led to the development of on-demand help-desk 
services, providing a model where the more expensive techni-
cal expertise is not on site all the time (particularly evident in 
Case B).

INTERMEDIARY	ROLES
Here we use the term ‘intermediary’ to refer to a person or 
organisation facilitating understanding and communication 
between clients and contractors. Case B and Case 1 provide 
two different approaches to bridging this divide. Where there 
is a project manager playing the ‘integrator’ role, that person 
may also be able to guide the client in their decision-making, 
in which case the integrator plays both roles and no extra 
intermediary is needed. However, in many cases a third party 
is found to be helpful in guiding the process. It may be true 
of innovation generally (not just low-carbon refurbishment 
innovations), but the personal journey that a client takes 
from disinterest or ignorance through to committed inves-
tor is complex and varied from case to case. The presence 
of a trusted person to accompany that journey is helpful. In 
the case of landlords, it helps to think of this as a two-stage 
process, with both the landlord and residents requiring some 
assistance. The possible range of actors found in some form 
of intermediary role is very wide, and the nature of the role 
is also varied, depending on the nature of the project and the 
other actors involved. 

The independent intermediary role is not essential, however, 
as there are also cases where a client has bypassed the need for 
an independent intermediary by acquiring (or already having) 
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the knowledge and skills required. Even so, the burden of tak-
ing on such a role in addition to the role of project client can 
create its own problems, essentially because the duality of roles 
causes stress for the person concerned, and because the power 
relations become confused for other actors in the project if the 
client is also playing a role in the professional team.

TENSIONS	BETWEEN	TECHNICAL	AND	MARKET	POTENTIAL
Some innovators with a good technical understanding of is-
sues like thermal bridging and whole-home ventilation sys-
tems have forged ahead with more advanced standards, and in 
many cases these efforts are supported by policy and modelling 
studies. However, the most advanced standards are only pos-
sible with meticulous attention to detail and excellent quality 
control. They may be achievable at scale in the future but the 
doubts about industry capacity that we have encountered when 
carrying out this research suggest that a much more concerted 
effort is needed to build skills, knowledge and experience of 
workable solutions across a wide range of industry actors. The 
insight that monitoring results from pioneering renovation 
projects needs to be fed back into the next round of projects 
is not new, but the case still needs to be made for this impor-
tant work, as the interviewee in Case 2 emphasised. Despite 
its importance, we have not found any evidence of systematic 
learning from monitoring and evaluation projects. Killip (2013, 
forthcoming) suggests that these feedback mechanisms are of 
crucial importance to a model of Market Transformation that 
is adapted to service delivery (such as home renovation) rather 
than the more familiar application in product markets (such as 
fridges and washing machines).

Such advanced standards are also only technically achievable 
when the project is done in one go as a whole-home renovation, 
rather than using ‘over time’ approaches, which can achieve 
slightly less ambitious technical standards in a room-by-room 
approach (Fawcett, Mayne 2012). The ‘over time’ model is argu-
ably more in tune with market demand, which is for projects at 
a smaller scale than ‘whole-home’, such as new kitchens, new 
bathrooms and decoration (Killip 2011). These tensions be-
tween technical and market potential have been addressed in 
different ways by some of the innovators we have met. While 
some have chosen to specialise in only providing a ‘whole-
home’ service to a high technical standard, others offer an ‘over 
time’ approach as well, with the innovation of an assessment 
report and home-specific renovation plan which home-owners 
can refer to in future home improvement projects. 

The need to account for variation in occupant behaviour is 
well recognised by industry respondents. The French policy 
framework avoids this source of uncertainty and complexity 
by rewarding physical installations. However, the co-operative 
model of guaranteed energy performance contracts in France 
(Case 1) seeks to contractualise the uncertainty and make it the 
subject of ongoing monitoring and communication.

In contrast, the UK model under Green Deal makes energy 
cost integral to the process under the Golden Rule.

It is not clear that either of these approaches will work: the 
guaranteed energy performance contract requires a very high 
level of engagement with energy consumption, and so may only 
be effective with a small minority of consumers. But the Golden 
Rule under GD may serve to limit activity to only the most im-
mediately cost-effective measures. 

LOW-CARBON	REFURBISHMENT	AS	‘UP-SELLING’
In France the zero-interest loan system is viewed by some con-
tractors as a good vehicle for ‘up-selling’ because the additional 
service is available at no additional cost to the customer. The 
availability of finance helps the contractor present low-carbon 
refurbishment as an opportunity to be taken, rather than as a 
set of barriers to overcome.

In a similar way, the proposed brokering service for SMEs 
in the UK (Case B) aims to create a home refurbishment plan 
for each property, highlighting which low-energy interventions 
are needed and guiding customers towards considering when 
best to carry out those interventions, based on the concept of 
‘trigger points’. Thus, where a householder is considering, say, a 
new kitchen, the home refurbishment plan provides a checklist 
of interventions to consider at the same time as having a new 
kitchen fitted (eg wall and floor insulation, ventilation).

VOCATIONAL	EDUCATION	AND	TRAINING
The need for better integration of workers and their tasks, linked 
to an over-arching commitment to improved quality does indeed 
require a cultural shift. Case B and Case 1 have developed some 
practices designed to work within specific co-operative groups, 
but how can such a shift be achieved in the housing refurbish-
ment sector? This question does not have an easy answer. Indeed, 
an initial reading of the construction management literature sug-
gests that there are deep structural problems. Dainty et al. (2007) 
argue that industry fragmentation and casualisation will tend to 
disfavour investment for skills. For example, the UK’s national 
vocational qualification (NVQ) system has been criticised for its 
‘lack of academic rigour and dilution of technical content’ (Dain-
ty et al. 2007, p. 9). These authors suggest that repeated calls for 
the industry to change its culture have not taken account of the 
context within which the industry operates, and have therefore 
had little effect. Most research done in the name of construc-
tion management is research for management, not research of 
management, resulting in incremental improvements to the sta-
tus quo but failing to address the structural failings which per-
petuate the overall system architecture. Short-term solutions are 
found through expedient means, such as increased employment 
of migrant workers to meet labour shortages.

In the skills arena, a common topic of debate is on how to ‘in-
novate away’ the skills shortages by turning to increased mech-
anisation and the need for a residual (low-skilled) workforce to 
assemble increasingly complex components manufactured off-
site. However, this approach has limited success, especially in 
repair and maintenance, which is intrinsically labour-intensive 
and hand-wrought. 

The question of how to train and educate the workforce to 
meet the low-carbon refurbishment challenge is one that needs 
further research and, ultimately, political action. The issue of 
education and training may prove to be just as intractable as 
the issue of energy efficiency: the benefits and challenges can be 
fairly easily identified, but finding long-term solutions is much 
harder, because of the deeply embedded structural inertia of 
existing systems. 

THE	COSTS	AND	BENEFITS	OF	PROFESSIONALISATION
The willingness of the multi-skilled team in Case A to take on 
jobs that are outside their job description, and to work collabo-
ratively to find practical solutions to problems as they arose is 
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with innovators in the field of low-carbon refurbishment has 
been the need to ensure quality. ‘Quality’ itself refers to several 
domains: quality of physical work, quality of design, quality of 
communication. There is a tacit agreement among innovators 
that all of these areas need to be improved simultaneously, and 
that this task is made very difficult by the prevailing culture of 
fragmentation in the industry. Similarly, the need for better 
integration exists at several levels simultaneously. Integration 
is needed at the interfaces between products and buildings 
elements; between the traditionally separate roles played by 
contractors; and between the effects of physical interventions 
to buildings and the supposed behavioural response of occu-
pants; and between innovations among the three Ps – prod-
ucts, practices and processes. But there is also a higher-level 
need for better communication and integration between pol-
icy, practice and research. This is perhaps best exemplified by 
the need for feedback mechanisms to allow the monitoring 
from one project to inform the development of the next. Some 
innovators have taken steps to build such feedback mecha-
nisms into their own practices, but these lessons are not being 
coordinated in any systematic way that might help accelerate 
the diffusion of new practices across the industry more gener-
ally.

Who is going to do this work? The focus on advanced stand-
ards and whole-home approaches has led to a shift in emphasis 
in energy efficiency policy debates, moving away from a sole 
reliance on specialist insulation installers, and including many 
more of the different trades involved in the general RMI sub-
sector of the construction industry. This shift in emphasis offers 
a new challenge to the energy-efficiency research community, 
as the task of integrating energy-related works with the opera-
tion of the complex and fragmented RMI market means that 
expertise on energy efficiency is not sufficient to make progress. 
A greater understanding is needed among the energy efficiency 
community of the RMI industry and the complex markets in-
volved in housing refurbishment (ie not just energy efficiency 
projects, but all home renovation projects). 
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