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The research identified three key 
challenges that the sector must address 
to develop the market, stimulate 
demand, and increase capacity and skills 
provision across the supply chain:

 �Consumer�confidence�and�trust.  
While there is evidence of increasing 
interest from people wanting to 
make their homes greener or more 
comfortable, this has yet to translate 
into concrete demand. Customers 
currently lack trusted sources of 
information on what the best options 
are for them and their homes, and need 
support in order to make decisions 
in their interests and proceed with 
work. When deciding to proceed with 
work, they need to have confidence in 
the quality of the work, and that the 
promised outcomes will be delivered. 

 �Quality�and�governance.�Achieving 
performance improvements needed to 
reach Net Zero and building consumer 
confidence will require improvements in 
quality and greater consistency across 
the sector. It will be necessary to identify 
poor-quality work and take corrective 
action. Currently, poor-quality work too 
often goes unnoticed or unpenalized, 
disadvantaging customers and those that 
are working to a high standard. Ensuring 
that the quality of installs is properly 
assessed and monitored would help 
to hold installers to account and drive 
improvements across the supply chain.

This report 
summarises 
research 
undertaken  
by ESC 
assessing the 
barriers to 
supply chain 
and skills 
development. 
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Our research highlights several  
skills gaps in the retrofit sector, but  
also the need for wider activities to 
address structural issues:

  Improving quality assurance and 
monitoring of installs to drive 
improvements in installation and 
training, as well as increasing customer 
confidence in the supply chain.

   Focusing on customer care and 
experience, in particular provision  
of good-quality advice and 
information to customers to enable 
them to make decisions confidently.

  Making better use of data to  
provide more detailed and 
meaningful property assessments, 
and to highlight performance gaps 
after installation has taken place.

   Identifying ways of integrating  
a fragmented supply chain better, 
increasing knowledge sharing and 
collaboration to help promote 
good practice and develop offers 
that customers will find attractive.

 �Integration. The current supply chain 
consists predominantly of SMEs that  
install only a limited selection  
of technologies. Retrofitting homes  
to Net Zero will require a range of 
technologies — carefully chosen to  
meet the needs of people and their 
homes — that are installed with  
minimum disruption and work together 
well to achieve intended performance 
levels. Businesses within the sector will 
need to find ways to collaborate to 
understand customer needs, coordinate 
installation of technologies and ensure 
that they work together properly.

The research paints a picture of a sector 
that is not sufficiently incentivised to take 
action to improve: businesses lack resources 
or appetite for training due to a lack of 
demand; costs of course development are 
high, and not perceived as a risk worth 
taking; quality assurance does not highlight 
poor practice or stimulate improvement; it is 
too easy to get away with poor quality work. 

Successfully addressing these challenges  
will help to increase demand and build 
a market capable of achieving the 
unprecedented scale of work that is required 
to get the UK’s homes to Net Zero. This will 
mean upskilling and growing the workforce, 
increasing organisational capabilities and 
potentially restructuring the supply chain.

Given that these structural issues 
may take more time to address, and 
that time is of the essence when it 
comes to Net Zero, there are some 
skills gaps which are worth prioritising 
in the immediate future to build 
towards a sustainable market and 
help address existing latent demand:

  Property assessment
  Advice and customer care
  Low carbon heating installation
  Technology integration.
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Purpose�of�the�report
The UK has some of the oldest and most 
inefficient housing stock in Europe 1 and 
about 90% of the existing housing stock  
is expected to still be in use in 2050. 
Housing accounts for around 15% of the 
UK’s annual CO2 emissions.2 To meet  
the Government’s Net Zero commitment, 
the UK’s housing stock and heating 
systems will require a radical overhaul. 

An estimated 29 million homes will 
need to reach Net Zero by 2050,3 which 
requires a mix of technologies, including 
extensive improvement to the building 
fabric, insulating walls, roofs, floors and 
replacing millions of doors and windows. 
It will also require the installation of low 
carbon space and hot water heating 
systems to replace redundant gas boilers. 
Finally, it will require a new generation 
of smart controls and home automation 
systems that will help homeowners realise 
the potential of new smart homes.

INTRODUCTION

An estimated  
29 million homes 
will need to reach 
Net Zero by 2050,3 
which requires a 
mix of technologies, 
including extensive 
improvement to 
the building fabric, 
insulating walls, 
roofs, floors and 
replacing millions of 
doors and windows.
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Approach
In 2019 the Gatsby Charitable 
Foundation commissioned the High 
Value Manufacturing Catapult (HVMC) 
to produce a report to highlight skills 
and gaps in the manufacturing domain. 
One of the outcomes from this report 
was the development of framework to 
help foresight future skills requirements 
for a given sector in a staged process. 
Through this project, ESC has started to 
apply the HVMC workforce foresighting 
framework to the challenge of retrofitting 
the UK’s housing stock to Net Zero.

This report summarises the findings of 
three pieces of research reviewing the 
current state of the retrofit sector and 
identifying barriers, workforce trends, 
industry challenges and drivers for change:

  A literature review
  Learning from previous ESC 

innovation programmes 
  Interviews with stakeholders from across 

the sector (attached as Appendix 1).

A key difference between the work done 
by HVMC in relation to manufacturing 
and this work is that the retrofit sector is 
much less established, characterised by 
low customer demand and a fragmented 
supply chain consisting mainly of SMEs. 
As this report outlines industry challenges 
go much further than addressing 
technical challenges, but include how 
the supply chain is organised, what it 
is able to offer to potential customers, 
and how to engage these customers. In 
considering its recommendations, ESC 
has therefore looked beyond skills gaps 
within the existing supply chain, but how 
the wider market can develop and grow. 

No other sector of the economy has 
the potential to accelerate the Net Zero 
ambition and create the same volume of 
high-quality jobs as the decarbonisation of 
our homes. Based on a 40-hour working 
week, we will need to decarbonise around 
eight homes every minute for the next 29 
years to help the UK achieve its ambition 
of Net Zero carbon emissions by 2050. 
This will mean substantial growth and 
change within the supply chain to meet this 
challenge of quality, scale and complexity 
within a relatively short time frame. 

However, the educational system and the 
wider sector is underprepared for this 
retrofit revolution. HE and FE curricula focus 
almost entirely on new build and fossil-fuel 
burning technologies, to the detriment 
of retrofit and low carbon technologies. 
This challenge must be addressed 
collaboratively, building on existing best 
practice, identifying gaps and bringing 
together different elements of the supply 
chain to create joined up solutions that will 
work for customers and businesses alike. 

This report has been commissioned by the 
Gatsby Charitable Foundation, summarising 
research undertaken by Energy Systems 
Catapult (ESC) to map existing skills provision, 
highlighting gaps and skills requirements for 
the future retrofit marketplace. 

1  http://www.ukace.org/wp-content/uploads/ 
2015/10/ACE-and-EBR-briefing-2015-10-Cold-
man-of-Europe-update.pdf

2  https://assets.publishing.service.gov.uk/govern 
ment/uploads/system/uploads/attachment_ 
data/file/957887/2019_Final_greenhouse_gas_
emissions_statistical_release.pdf 

3  https://www.theccc.org.uk/wp-content/ 
uploads/ 2019/02/UK-housing-Fit-for-the- 
future-CCC-2019.pdf 
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BARRIERS

In the past, the UK market for home retrofit 
has been characterised by low demand, 
poor quality installations and sporadic policy 
support. Much of this is documented in the Each 
Home Counts review, which identified several 
market failures, which largely persist to this day. 
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Background
While several funding streams have 
attempted to stimulate the market — 
including CERT, CESP, ECO, Green Deal 
Home Improvement Finance, the Green 
Homes Grant — an increase in demand 
has not followed, and the short-term 
nature of these funding streams has 
led to a pattern of boom and bust for 
the supply chain, which is hesitant at 
investing in skills and capacity as a result. 

One of the outcomes of the Each Home 
Counts review has been to establish a 
national standard for retrofit — PAS 2035 
— which seeks to address some of the 
issues relating to customer trust, quality 
and integration by adopting a whole house 
approach for retrofit. PAS 2035 sets out 
roles and requirements for those delivering 
retrofit, seeking to provide a framework 
of coordination and oversight to drive 
improvements in quality. However, while 
PAS 2035 processes have been required for 
some government programmes, it is not yet 
clear how it will work for the wider market 
— and some of the key roles and processes 
(for example relating to assessment, advice 
and evaluation) are not yet fully developed. 

For an interested householder seeking 
to green their home or make it more 
comfortable, it remains difficult to know 
where to begin, how to plan and manage 
work and how to tell whether it is of good 
quality. There is also the need to engage, 
inform and motivate those — perhaps the 
majority — that are not thinking about this.

For the supply chain, a lack of a clear 
national strategy and policy framework 
creates uncertainty in investing in training 
or acquiring new capabilities, perhaps the 
single biggest barrier to progress. 

ESC’s research identifies several barriers 
relating to skills and supply chain  
capability which are inhibiting progress 
against the three challenges outlined in  
the Executive Summary.

Customer�confidence�and�trust
A lack of access to good quality, trustworthy 
information and advice acts as a major 
barrier to customers. Available advice is 
often patchy, conflicting and confusing  
and there is little confidence over contractor 
performance or outcomes. Undertaking a 
detailed assessment of a home can currently 
be costly and time-consuming and there  
are few organisations that can undertake 
such an assessment to a high level of quality. 

But even if a customer were to get to 
this stage, then arranging installation 
and ensuring work is high quality is far 
from an easy process. Evidence from 
ESC innovation programmes shows 
that customers have highly varied 
requirements and value companies that 
can listen to their needs and come up 
with a solution that responds to these. 

Customer care skills are seen as an essential 
requirement of helping people negotiate 
the complexities of retrofit, building trust 
and enabling decision making. However, 
many companies active in the sector lack 
good customer care skills, and the ability 
to understand customer requirements and 
translate these into a good design. At the 
same time, many people with the kinds 
of transferable “soft” skills that would be 
valuable in the retrofit sector are not aware 
of these kinds of opportunity, or do not see 
the sector as a viable career path. 

Furthermore, companies that are 
undertaking work to a high standard 
struggle to differentiate themselves from 
those that are not, which undermines trust 
in the sector. The ability to access better 
quality data — to inform assessment and 
design and demonstrate that installations 
are performing as intended — would 
help the sector overcome some of these 
barriers. Some of the key capability 
requirements to help improve the customer 
experience and provide a better-quality 
service include customer care, property 
assessment and evaluation and digital skills.
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Low customer demand for retrofit in 
turn leads to low installer demand for 
training. Our interviews with sector 
stakeholders reveal a lack of confidence 
in the quality and outcomes of existing 
training courses, which means that it is 
difficult for employers in the sector to 
evaluate the competency of job candidates. 
Some of our interviewees felt that many 
training courses are aimed at providing 
certification and generating revenue rather 
than delivering good training outcomes. 
At the same time, a lack of demand from 
installers for training means that colleges 
and course providers are unwilling to invest 
in courses, and low pay acts as a barrier 
to recruiting instructors with the required 
mix of good teaching skills, a theoretical 
understanding of the subject matter and 
on-site experience and technical skill.

Quality�and�governance
Quality of work and quality assurance 
processes emerged as issues through 
all three research pieces. Poor quality 
work is both a barrier to progress in itself, 
undermining confidence in the market,  
and symptomatic of other barriers  
which are holding back the development  
of supply chain skills and capacity.

Poor quality work arises in part because 
installers lack the required skills and 
competencies. ESC’s research, in  
particular interviews with professionals 
working in the sector, indicate that 
certification schemes and training courses 
are not functioning as they should. 

Installer courses tend to focus on a 
narrow range of technologies rather than 
considering the whole home. Many training 
courses are often only a few days long, 
which is not sufficient when attendees 
might lack some basic knowledge — for 
example having a good working knowledge 
of low temperature heating systems 
before completing a heat pump course. 

Poor quality work 
is both a barrier 
to progress in 
itself, undermining 
confidence in 
the market, and 
symptomatic of 
other barriers 
which are 
holding back the 
development of 
supply chain skills 
and capacity.
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As a result, certain key skills and knowledge 
areas are not taught and understood 
widely enough; our interviewees cited 
an understanding of low temperature 
heating systems and heat demand 
calculations as being one of these areas. 

There was a feeling among some 
interviewees that some courses were 
designed as an opportunity to generate 
revenue, rather than equipping the 
students with the knowledge and skills 
they need. Furthermore, qualification is 
seen as a substitute for competence, when 
the interviews revealed that an installer 
of heat pumps for example will require 
several years on the job experience to 
become truly competent. And in a market 
with low demand, installers might not 
get enough opportunities to improve.

In theory, certification schemes are there 
to identify and catch poor practice, 
but proof of compliance with scheme 
requirements can be provided with 
paperwork, rather than by verifying the 
installation is working as it should. Indeed, 
where post-installation checks or audits 
are conducted, experience from ESC’s 
innovation programmes shows that even 
those evaluating installations can miss 
significant faults. Without adequate audit 
and evaluation providing feedback to the 
supply chain, it is not perhaps surprising that 
incentives to improve quality are lacking. 

Greater accountability, through audits of 
installations themselves, or perhaps by 
using data from monitoring to demonstrate 
performance, is critical to improving the 
supply chain. Feedback from installations 
can be used to improve on site practice, but 
also help to develop training courses and 
industry standards. This would also have the 
effect of increasing customer confidence 
and encouraging ongoing improvement. 

This is linked inextricably to the need for 
increased demand. Increased demand 
provides an incentive to create standards, 
which then provide the impetus for 
educators to develop courses that are fit 
for purpose, and a signal to the market to 
know which skills should be developed. 
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While the PAS 2035 standard - in particular 
the role of the Retrofit Coordinator — is 
designed to overcome this issue, the need 
for a whole house approach also needs to 
be reflected across other roles and training 
courses. This suggests a need to better 
coordinate standards, qualifications and 
therefore training courses at a national 
level. While each role has specialist 
knowledge requirements, there is also 
a need to understand what knowledge 
should be common to all roles and how 
this can be integrated into courses. 

Consideration also needs to be given to 
ongoing learning and sharing practical 
knowledge across the supply chain. Most 
companies active in the sector are SMEs, 
working on a narrow technology range, and 
independently from one another. Research 
interviews indicated a need to find ways 
of capturing and sharing knowledge from 
installations to be able to identify best 
practice for individual roles and learning 
to be disseminated across different 
trades. Better policing of standards and 
monitoring of installations may offer one 
way of doing this. Another example may 
be through sharing best practice designs 
and specifications – something attempted 
previously in Manchester through the 
Retrofit Pattern Book.4

Making improvements in these areas — 
property assessment, evaluation, oversight 
and coordination and sharing best practice 
across the supply chain – has the potential 
to increase costs, but also create significant 
benefits for the customer and the supply 
chain. Consideration needs to be given to 
how achieve the desired improvement in 
quality without unduly increasing costs, and 
how these costs can be shared fairly. For 
example, if a detailed assessment removes 
the need for additional surveys, and can 
help quote, design and specify more easily, 
then some cost savings will accrue to the 
supply chain, so the customer should also 
see some of the benefit of these savings.

Better policing and enforcement of 
standards would mean that the supply chain 
will value courses that best equip them 
with the capabilities to meet the demands 
of the market, and incentivise educators 
to improve course provision to meet the 
needs of students. This might be through 
increasing the scope of courses, reviewing 
end of course assessments, providing 
opportunities for continuous learning and 
improvement, or reconsidering the balance 
between on-site and classroom learning.

Integration
Learning from ESC innovation programmes 
shows how an integrated approach to building 
retrofit, supported by standardised processes, 
can help to develop and deliver optimised 
pathways to Net Zero. These programmes 
have highlighted the value in detailed 
assessment to inform appropriate design. 
However, this is something that happens 
very rarely in the home retrofit sector. 

Feedback from interviews and other 
projects reveals a fragmented sector, with 
limited awareness across the supply chain 
of how different trades and technologies 
need to work together. It is common for 
contractors to specialise, when Net Zero 
requires a whole home understanding. The 
additional cost and complexity of delivering 
whole house approaches is a barrier to a 
supply chain that predominantly focuses 
on a narrow range of technologies. This 
can create problems for the customer, 
particularly when things go wrong and the 
customer does not know to whom to turn.

4   https://retrofit.support/ 

10 Foresighting skills for net zero homes



WHAT
IS
MISSING?

  Certification standards and 
training courses are not 
providing the intended 
improvements in installation 
quality, and improvements 
are needed to the way in 
which these are developed 
and operated. An approach 
to quality assurance based 
on in-use evaluation 
and/or on-site audits 
would hold to account 
poor work and could 
consequently drive wider 
improvements in training 
courses and qualifications

  Customer support provision 
across the sector is patchy, 
however innovation 
programmes show the 
value of end-to-end 
customer care in improving 
satisfaction and helping 
installations to proceed. This 
includes providing advice 
and informing customers 
to help them make 
decisions in their interests

  Data can play a key role in 
assessing the best options 
for buildings and evaluating 
their performance. More 
detailed assessment can 
identify potential issues 
early on and ensure that 
proposals to customers 
are suitable. Stronger 
standards are therefore 
needed for home 
assessment and evaluation, 
to be accompanied by the 
development of training 
courses. This can help to 
provide consistency across 
the sector and provide 
better value for customers.

  The fragmentation of the 
supply chain is a major 
obstacle in providing a 
joined-up customer journey 
and ensuring good quality. 
The SMEs that make up 
most of the companies 
in the sector will require 
support to help them work 
together, but it seems that 
there is a role for companies 
that have the skills to 
coordinate the supply chain 
and develop customer 
offers (also undertaking 
assessment, evaluation and 
design potentially). 

  Overall, the research 
paints a picture of a sector 
that is not sufficiently 
incentivised to take action 
to improve: SMEs lack 
resources or appetite to 
undertake training due to 
a lack of demand; costs of 
course development are 
high, and not perceived 
as a risk worth taking; 
quality assurance does not 
highlight poor practice or 
stimulate improvement; 
it is too easy to get away 
with poor quality work. 

  All of these issues need to 
be addressed to see the 
growth of a sustainable 
market for retrofit — healthy 
demand serviced by good 
quality supply chain. A major 
risk is that change is made 
incrementally, or in isolation, 
meaning that poor quality 
work and fragmentation 
in the supply chain will 
persist. This is not conducive 
to creating the kinds of 
service that customers 
require, and will ensure 
that demand remains low.

The three 
research 
pieces have 
highlighted 
a number of 
skills gaps in 
the retrofit 
sector, but 
also the need 
for wider 
activities 
to address 
structural 
issues within 
the sector.
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FUTURE MARKET NEEDS

It is worth contrasting the current state of the sector with what a future market 
might look like, to identify what some of the next steps for improving capability 
and skills provision across the sector might be. In a thriving future market:

  Customers will have a choice of offers 
that are flexible enough to meet their 
needs, that are attractive to them, and 
that come from a trusted provider.

  Customers are clear about what these 
offers involve, what the outcome  
from making improvements to their 
home will be, and how proceeding  
with an offer will benefit them.

  Home assessments to work out the best 
approach to Net Zero are consistent, 
replicable and fast, and based on detailed 
information about the needs of the home 
and its occupants.

  Customers have access to advice, 
information and support to help them 
make decisions in their best interests.

  Installers will be accountable for 
their work — customers should have 
confidence that what is installed works 
properly and that if it doesn’t, there  
is a clear and easy route for recourse.

  The end-to-end process is smooth for 
the customer, and they do not have to 
spend a lot of their time troubleshooting 
or dealing with issues.

  Empowering customers in this way means 
the whole supply chain has had to improve 
performance — a paper qualification 
is no longer enough. Good customer 
service and proving competence 
through high-quality work are essential.

  Policy support is consistent, long-term 
and considers the development needs 
of the supply chain, rather than simply 
funding individual measures.

  Contractors are able to work together 
well, and different trades have a good 
understanding of how other trades work 
and how different measures interact — 
this helps complete jobs more efficiently 
and to a higher standard.

  Data from evaluation of installations is 
collated centrally, identifying best practice 
and performance issues. This information 
is shared to ensure continuous learning 
and inform development of processes 
and technical specifications.

  Customers can see which contractors/
service providers perform best to  
help them choose installers/services  
with confidence.

  Increased demand mean that innovation 
pays, and the range and quality of 
services improves.

  All this is achieved in a way that doesn’t 
radically increase overall costs for 
customers — consistent application of 
standards, increased demand and efficient 
processes mean that businesses benefit 
and can provide better value to customers.

  This leads to greater consistency and 
increased demand, which increases 
potential for retrofits to attract finance 
products. Being able to finance offers 
means that people will be less reliant  
on savings, and more people would be 
able to afford to retrofit their homes.  
In turn, this will help to grow the market, 
and send the following signals: 

  •  contractors need to provide good 
value to customers to win business 

  •   it’s a sector that offers good 
career opportunities 

  •  retraining is worthwhile, because  
it provides an opportunity to access 
a slice of a growing market and 
long-term business opportunities.
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NEXT STEPS

The next steps should build on this research, applying stages 
2–4 of the HVMC workforce foresighting methodology to the 
sector to develop viable solutions for key roles within the sector, 
and then seeking to address wider issues, as follows:

Stage�1:
  Adapt the HVMC  

method to the 
requirements of the 
retrofit sector, particularly 
the importance of 
focusing on customer 
needs and service

  Identify how  
competency and 
knowledge requirements 
identified in this report 
align with existing  
roles and where new  
roles might be required

  Apply the HVMC method 
to two key roles within 
the sector as a pilot and 
proof of concept

  Develop these roles from 
foresighting to creation 
of training modules 
and occupational 
standards, also taking 
into consideration career 
development paths.

Stage�2:
  Follow this exercise with 

a wider exercise looking 
at the whole of the sector 
and developing a full  
set of competencies and 
role requirements

  Create a plan for training 
standards, qualifications 
and curricula, including 
content for these curricula 
how the competency and 
knowledge requirements 
identified in this report 
match up against existing 
roles and where new roles 
might be required.

Stage�3:
  Deploy new training 

standards and courses 
through a programme 
of large-scale regional 
demonstrators

  Align deployment with 
other elements of market 
development activity 
for the sector, including 
commercial support to 
businesses, marketing, 
deployment of customer 
offers, development of 
digital tools.

A national 
strategy would 
be a great 
enabler of 
the necessary 
change. 
However, this 
doesn’t prevent 
progress 
from being 
made. Much 
could still be 
achieved made 
by targeting 
resources and 
funding at the 
right areas, 
particularly 
advice, 
assessment 
and quality 
assurance, and 
educating the 
sector to do the 
right things in 
the right way.

This process could then 
potentially be applied  
to the decarbonisation  
of other sectors, for 
example power generation 
and networks, industry.
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CONCLUSIONS

  As this report shows, 
in a fragmented sector, 
individual actors lack 
incentives to improve 
capabilities and do 
not have the capacity 
to bring about the 
wholescale improvement 
required. Applying the 
HVMC foresighting 
approach has provided 
a useful structure to 
tease out some of the 
key issues and help 
formulate next steps. 

  While the research has 
validated our views in 
some areas, particularly 
the importance of 
developing skills 
requirements to  
help ensure customer 
needs are met, it has 
also highlighted the 
importance of other 
areas, in particular 
the value of using 
assessments of the  
quality of work as 
a key driver of skills 
improvement, as well  
as customer satisfaction. 

ESC is grateful 
to the Gatsby 
Charitable 
Foundation to 
undertake this 
research, which 
has substantially 
advanced our 
thinking in 
this area and 
provided fresh 
evidence to 
support the case 
for investing 
in skills for Net 
Zero homes. 
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INTERVIEWS
APPENDIX 1:

STACKHOLDERS
WITH

FROM ACROSS
THE SECTOR

This review has been commissioned by the 
Gatsby Charitable Foundation, as part of a 
wider project undertaken by Energy Systems 
Catapult (ESC) to map existing skills provision, 
highlighting gaps and skills requirements 
for the future retrofit marketplace. 
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Methodolgy
A series of qualitative interviews were 
conducted to better understand the 
challenges faced. The interviews followed 
a semi-structured approach. This was to 
enable the experts to focus the discussion 
on where they felt the challenges were most 
significant, rather than limit the discussion 
to predefined themes.

In total 14 interviews were conducted, with 
a range of expertise represented (Figure 1), 
covering some key areas of the retrofit  
market. Some interviewees had expertise 
in more than one area. Broadly those 
interviewed fell into three main categories: 

 �Installers�and�Practitioners:  
Those tasked with installing  
renewable technologies, upgrading/
retrofitting properties and helping  
to support/onboard consumers. 

  Educators: Those developing or 
delivering courses to support the 
deployment of renewable solutions, 
coordinate training schemes, or oversee 
standards and practices. 

 �Technologists: Those who develop 
renewable technologies, deploy 
advanced solutions to evaluate 
properties or oversee the integration  
of smart home technologies. 

Introduction
As part of this project, the ESC engaged 
with a range of industry experts to gather 
their informed opinion on the challenges 
they expect to face when seeking to 
increase and upskill their workforce. 
This review details the key challenges as 
perceived by the interviewees. 
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Figure�1:�Interview candidates
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    Heating system 
manufacturers 

   Smart control 
developers 

     Building material 
developers 

   Smart home 
integration specialists

   Thermo–imaging/ 
efficiency modelling 
experts

Installers/Practitioners�

  Heat Pump installers
  Insulation experts
   Architects
  Retrofit support  
(social housing)

  Retrofit coordinator 
   Solar PV/Battery installer



THE EXPERTS
ENGAGING WITH

The expert interviews sought to explore 
several areas in the context of developing 
their organisations capabilities and ensuring  
they have the workforce in place to support the 
delivery of the UKs Net Zero commitment. 
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  The role experts hoped their 
organisations would play in the  
energy transition, and the skills  
that are required to do this 

  How their organisation is preparing  
for changes in the energy sector and  
the subsequent increase in demand  
for their services

  Their processes for recruiting or 
upskilling their existing workforce and 
any challenges that may present 

  Their experience of collaborating  
with other organisations across the 
sector and the ease at which they can 
find appropriate advice and support.

Strategic�barriers
While the focus of the interviews was 
skills and future requirements for each 
interviewee’s organisation, all of the 
interviewees highlighted non-skills barriers 
that are holding back the development  
of their workforce and the wider growth  
of the market. The following opinions were 
the most frequently expressed: 

 �The�UKs�Net�Zero�strategy�is�poorly�
defined. A lack of clear policies and 
market signals or incentives creates 
uncertainty over investing in workforce 
development. There is little clarity over 
what measures might be supported 
and for how long, meaning that 
investment is a significant commercial 
risk. This issue is exacerbated by 
uncertain customer demand and the 
fast pace of change in the sector. 

 �Frequent�policy�change�undermines�
confidence. Government policy and 
the support offered to help consumers 
implement renewable solutions 
has changed on several occasions. 
Organisations now do not trust that 
policy will remain in place, so are 
hesitant to invest. 

 �The�offer�to�customers�is�not�
appealing. Low carbon heating  
systems are often more complicated  
and expensive to implement than fossil 
fuel-based alternatives. This means 
financially, there is often a strong reason 
for customers to overlook renewable 
options. Some experts indicated they 
felt heating is something consumers 
tend to “take for granted” and that 
many are reluctant to invest more 
than the minimum in their systems. 
Until customers are presented with 
attractive offers that meet their needs, 
demand is likely to remain low.  

“  The biggest barrier is the longevity and 
the guarantees of work. I think if there 
was a 10-year plan, then it'd be quite 
easy to encourage and support the cost 
to train enough people for the future.”  

 Retrofit Optimisation Expert

 �The�sector�is�fragmented�and�lacks�
authoritative�leadership. Just as 
customers find it difficult to understand 
what the right approach might be for 
their home, the supply chain struggles to 
understand which low carbon products 
and retrofit approaches are best for 
them and for customers. New products 
or initiatives are being launched all 
the time, and it is difficult for a sector 
dominated by SMEs — which lack the 
time to keep abreast of developments — 
to know where they should spend their 
time.  Many sources of information are 
incomplete or biased. Installers cannot 
be expected to know what the best 
solutions are or where to invest, they 
need support to answer these questions.

ENGAGING WITH
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Training�barriers
Several tradespeople cited issues with the 
current training infrastructure in the UK, 
suggesting that  improving skills provision 
for Net Zero will have to go beyond simply 
considering what is taught, and also 
consider how it is taught. The following 
issues were raised in the expert interviews:  

 �The�teaching�competencies�required�
are�diverse�and�complex. Delivering 
content on renewables requires three 
core skill sets. Usually however, those 
delivering the content tend to specialise 
in just one area: 

 •  Have teaching skills/be a  
qualified teacher

 •  A broad understanding of  
the theoretical knowledge that 
underpins the technologies

 •  Possess technical/onsite skills  
and experience.  

“  Most of these teachers have never  
worked on a site in their life anyway.  
How can you possibly understand  
the things you've never experienced?”

 Apprenticeship Expert

 �It’s�difficult�to�attract�those� 
with�the�desirable�skills�into�
the�teaching�profession. Private 
industry generally pays significantly 
better wages than in the teaching 
sector. This means tempting those 
in consultant/advisory roles or 
with onsite skills into the classroom 
can be particularly challenging.

 �The�provision�of�colleges�courses�
is�demand-led. Interest in courses to 
develop skill sets relevant to Net Zero 
was said to be very low, by the experts 
involved in course development. 
Colleges cannot easily take risks with 
public money. This restricts their ability 
to fund a course with low demand, 
for example where technologies are 
considered to be niche. Developing  
and delivering courses on renewables 
is also said to be particularly expensive, 
which causes further issues, for example 
the cost of materials needed for courses.

 �Colleges�lack�the�ability�to�quickly�
adapt. The sector is undergoing 
rapid change, but the process of 
funding and developing a course 
can be slow. This can lead to courses 
covering outdated content or older 
techniques in the classroom. 

 �Independent�training�providers�will�
play�a�role,�but�they�present�their�
own�risk. Compared to colleges, 
independent training providers can 
react faster to industry change, and 
are better positioned to take a risk on 
covering “niche” content. However, 
there are several ways in which courses 
delivered by independent training 
providers are perceived to be flawed:

 •  Training courses tend to be very 
short. This is driven by employer 
demand, who do not wish to lose 
their staff for prolonged periods. 
This can mean courses lack 
depth and that employees must 
undertake multiple shorter courses 
to reach the required standard.

 •   The route to qualification isn’t 
standardised for some professions. 
The fragmented nature of short 
independent training courses 
can cause difficulties when 
evaluating job candidates. This is 
because the course content and 
quality may differ significantly.

 •  A few experts felt some courses 
offered by independent providers 
offer little practical value to the 
student and appear to only be a 
means to generate revenue, rather 
than ensuring students acquire the 
necessary competencies.

“   Most training is associated with  
a certificate. And most certificates  
and accreditation are associated  
with money. So that's a problem.”

 Lecturer (Renewables)
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 �Employers�don’t�know�what�they� 
need. One of the reasons that course 
interest is said to be low, is that 
employers struggle to know what skills 
they will need their workforce to possess 
in the future. This is related to uncertainty 
over the UK’s Net Zero strategy. 

 �Training�courses�tend�to�focus�
solely�on�specific�technologies,�but�
the�content�needs�to�consider�the�
whole�home. Courses lack input on 
design, and how technologies will 
need to be integrated with other 
measures installed in a home. This 
leads to silos in the way that teaching 
is delivered, and measures installed. 

 �The�balance�of�onsite�experience� 
with�classroom�learning�is�difficult�
to�get�right. Experts were somewhat 
divided on how the two approaches 
would best work together, but broadly 
agreed that getting the balance right 
was critical. Installation experts felt 
even when qualified, new entrants to 
the sector will need to shadow more 
experienced professionals and require 
several years onsite experience before 
they are truly able to work alone, 
reflecting that qualification doesn’t 
necessarily mean competency, and that 
ongoing learning is required. 

“  There's this basic assumption that if 
you're a heating engineer, you have 
a commanding knowledge of fluid 
mechanics, how energy moves through 
a heating system. And I don't think there 
are many heating engineers out there 
that have that underpinning knowledge.”

 Heating Systems Engineer

Barriers�to�workforce� 
development
A common opinion amongst the 
interviewees was that the number  
of suitable workers and organisations 
already operating within the energy  
sector tends to be overestimated:  

 �The�gas�boiler�market�has�driven� 
many�skills�relevant�to�renewables� 
out�of�the�profession. Several experts 
felt that installation engineers know  
how to “fit a box on the wall” safely, 
but do not understand how the 
whole system operates, as this is not 
required when fitting a condensing gas 
boiler. This knowledge will be crucial 
to ensuring efficient operation in the 
renewables sector. This issue means 
the current workforce needs to ‘re-skill’ 
before it can start to upskill. 

 �The�energy�transition�will�require�
those�helping�to�deliver�low�carbon�
solutions�to�have�a�‘whole-home’�
understanding,�but�currently�it�is�
common�to�specialise�in�specific�
technologies/areas. This knowledge is 
important because how well a system 
operates will depend on the system it 
exists within. For example, if a home 
is poorly insulated, it may cause other 
low carbon solutions to underperform. 
The supply chain needs therefore 
need to consider the performance of 
the whole home, not just focus on a 
particular technology. Furthermore, 
ensuring different smart systems can 
interoperate will be crucial for both 
a positive customer experience and 
efficient operation, so the supply 
chain will also need to understand 
how best to integrate new systems 
with any existing technologies. This 
level of expertise and understanding 
may be beyond SMEs specialising in 
a limited range of technologies.
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Many businesses 
are already in 
high demand, and 
therefore perceive 
little commercial 
incentive in 
broadening their 
capabilities, or in 
taking staff away 
from paid work 
to attend training 
courses.

 �Experts�will�have�to�be�able�to�
apply�a�range�of�knowledge�and�
understanding�to�find�an�agreeable�
solution. There may be reasons 
that the most effective solution is 
rejected, for example cost. A thorough 
understanding of different technologies, 
to suit a variety of circumstances is 
therefore needed when engaging with 
residents about potential solutions. 
Designers will need to be flexible in 
balancing performance with budget and 
other practical considerations to come 
up with the solution that best meets a 
customer’s needs. 

 �Many�tradespeople�don’t�have�the�
capacity�or�desire�to�upskill�their�
workforce. Many businesses are 
already in high demand, and therefore 
perceive little commercial incentive 
in broadening their capabilities, or in 
taking staff away from paid work to 
attend training courses. This is seen 
as being particularly true of many 
older heating engineers do not wish to 
retrain to operate within the renewables 
sector. This is because they feel there 
will be some demand for gas boiler 
engineers until they retire, so cannot 
justify the time and effort required.

 �The�volume�of�workforce�
competencies�required�to�implement�
certain�measures�means�greater�
complexity�and�greater�cost. One 
expert indicated the number of 
employees required for a job is greater 
than in the past. This not only has cost 
implications, which can be especially 
problematic for smaller organisations, 
but can present logistical challenges 
too, particularly around coordination 
and sharing of knowledge. They also 
suggested that the need to involve a 
range of experts in the process to ensure 
compliance — for example ventilation 
experts, damp experts, various surveyors 
— meant they required significant offsite 
support too. This is to help coordinate 
the involvement of different employees 
and subcontractors (failure to do so can 
cause expensive delays), sequence the 
work, observe standards, and progress 
the required paperwork for compliance, 
which can be considerable. In theory, 
part of this comes under the remit of 
the PAS 2035 Retrofit Coordinator, but 
this role is not typically used outside 
of government programmes.

 �Some�crucial�roles�are�already�in�high�
demand�e.g.�retrofit�coordinators,�
assessors. This can mean those who 
occupy these roles have less time to 
spend on individual projects. Our 
interviewees felt that this pressure, along 
with other constraints arising because 
of increased complexity e.g. more time 
required for a more complex surveying 
process, can lead to shortcuts being 
taken and ultimately lower quality work. 
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Recruitment�barriers
The issues discussed with respect to the 
existing workforce mean that new entrants 
to the energy sector are likely to play a 
big role in helping to deliver Net Zero. 
Recruitment to the sector however presents 
its own range of challenges: 

 �Perceptions�of�the�construction� 
sector. Younger entrants to the sector 
are said to be deterred from pursuing  
a career in renewables or retrofit.  
This can be for several different reasons:

 •  There is a perception, that 
construction roles are for those who 
do not perform well academically. 
This can mean that suitable 
candidates are put off construction 
roles, but also that those who do 
pursue certain roles do not meet 
the required minimum standards. 

 •   Career paths in the renewables  
sector are often ill defined and  
lacking in assurances. It is not clear  
to new entrants how long emerging 
roles will exist for, or how on-site 
experience may eventually lead  
to future career development.  
This can lead to younger members  
of the workforce leaving the sector. 

 •  The proportion of those who manage 
to acquire an apprenticeship after 
completing a course is said to be very 
low in some fields. The prospects of 
those who do undertake these courses 
are further blighted by nepotism, with 
apprenticeships said to commonly go 
to those with friends or family members 
already operating within the sector. 

“  But it doesn't actually work that way. 
The people that get apprenticeships, 
most of the kids employed in 
apprenticeships, have been employed 
by their family or friends.”

 Plumbing Expert

  �The�energy�sector�will�have�to�recruit�
from�other�sectors,�but�candidates�
with�transferable�skills�aren’t�aware� 
of�the�opportunities. There was a 
belief from some experts that that 
recruitment to the sector will have to 
look beyond its traditional means and 
seek to attract those with transferable 
skills from other areas. The availability of 
suitable roles within the energy sector, 
however, was something experts felt 
suitable candidates may not realise, 
preventing them from considering 
the roles. For example, good personal 
and customer care skills to support 
customers were repeatedly cited as 
something that is crucial to development 
of the market, but something that is 
in short supply in the sector. It was felt 
that those who have these transferable 
skills e.g. customer service staff, may 
not recognise the energy sector as a 
potential career path.
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1  Note that this is not how PAS 2035 is intended 
to work – the Retrofit Coordinator is expected to 
bring in additional expertise where necessary, and 
coordinate review

Skill�retention�barriers
For those who do enter the sector and  
seek to work with renewables, the 
knowledge required to operate in the sector 
is wide ranging. Where this knowledge is 
not properly managed, issues can occur:  

  Many�renewable�technologies� 
are�quite�niche�at�present�and�as� 
such�are�infrequently�installed.  
As such, understanding of how to fit  
a system is subject to memory decay. 
This means that when they are tasked 
with fitting a renewable system,  
they may have forgotten how best to 
conduct this installation. 

  The�breadth�of�knowledge�required�
for�some�roles�may�create�unrealistic�
expectations�about�what�it�is�possible�
for�someone�to�be�able�to�do. For 
example, it may be common for a 
Retrofit Coordinator to have a high-
level understanding of the different 
technologies and measures, but a 
narrower in-depth understanding. In 
practice, one person may be expected 
to have expertise in reviewing all 
completed works,1 which can result in 
a lower quality outcome. Similarly, a 
heating engineer is often expected to 
have design and installation expertise, 
whereas the knowledge required to do 
both well can take a long time to acquire.

 �A�lack�of�collaboration�across�the�
sector�also�inhibits�the�development�
of�skills. Many installers are sole 
traders or operate as part of very 
small organisations. This can mean 
individuals have few opportunities to 
participate in peer-based learning, for 
example discussing best practice and 
sharing lessons learned with other 
professionals. The industry currently 
does not have a formal process for 
sharing this knowledge with others 
operating within the sector. This 
can mean mistakes are destined to 
be repeated. Commercial interests 
further inhibit some from publicising 
lessons that may benefit their rivals. 

Barriers�to�skills�development
In addition to finding a better way to 
retain skills required to deliver Net 
Zero, interviewees felt that there are 
some skills required in the sector that 
are underrepresented at present. 

 �Customers�service�skills�will�be�more�
important�in�the�energy�sector. 
Several of the experts interviewed 
suggested they now prioritise 
interpersonal skills ahead of technical 
ones when looking to recruit. Experts 
generally felt that historically, energy 
has been a passive experience for the 
customer. This is because customers 
only require a passing familiarity with 
the limited options available to them 
(predominantly gas central heating). 
These solutions are generally easy to 
operate and maintain. Furthermore, 
gas boilers tend to be oversized to 
compensate for inefficient homes, 
meaning customers are easily able to 
get what they want — a comfortable 
home — but at the expense of 
environmental impact and system 
performance. The increasing diversity 
and complexity of the solutions means 
that customers will increasingly require 
far more engagement and support: 

 •  Understand their specific circumstances, 
preferences and requirements

 •  Help to choose technologies and 
works appropriate to their needs,  
as well as find reliable and trustworthy 
installers to fit unfamiliar systems

 •  Support to learn how to operate and 
maintain the solution(s) deployed in 
their home. The need for support of 
this nature is ongoing, and not specific 
to the point of installation e.g. support 
for new tenants

 •  Advice on how to escalate issues if 
installations don’t go to plan. 
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  As�homes�get�smarter,�the�need�for�
digital�skills�will�be�greater. Smart 
home technologies can play a key role in 
the energy transition. Their contribution 
can be recognised through promoting 
efficient operation, demand flexibility 
and status reporting. Furthermore, 
digital tools can also help undertake 
property assessments, identify the best 
combination of technologies for a home 
or evaluate performance. As these tools 
are developed, so will the need for 
people that can collect, interpret and 
analyse this information to get the best 
outcome for the customer or identify 
shortfalls in performance. 

Standards�and�practices
At present, it is possible for those operating 
within the retrofit sector to go unpunished  
if suboptimal work has been conducted. 
This can be reputationally damaging, 
causing distrust in renewable technologies, 
and/or mean that systems are not 
performing efficiently. Experts suggested 
this can occur for several different reasons. 

 �Customers�don’t�understand�how�
systems�should�be�operating. A lack 
of familiarity with new systems means 
customers cannot easily identify when 
an error has occurred. Installers may 
also insist issues experienced are a 
result of user or manufacturer error, 
meaning it takes longer to understand 
the issue and assign blame.  

 �Installers�self-certify�their�own�work. 
Furthermore, where onsite inspections 
are conducted by 3rd parties, often the 
installer can choose which (favourable) 
installations they’d like to be reviewed.  

“  By the time we normally get to see the 
customer, it’s six weeks after the initial 
issue. So, by that time, the installers  
wash their hands of it — can't be bothered 
to deal with it anymore, or they've gone 
bust. And the customer’s got no recourse.”

 Renewables Engineer

 �Certification�does�not�test�skills�
and�knowledge. Upon completing 
an installation, the documentation 
completed ensures that a particular 
process has been followed but does  
not test the quality of work.

 �In�some�instances,�those�certified�
do�not�oversee�or�even�review�the�
work�conducted. The complexity of 
completing the required documentation 
means that some sole traders operate 
under the umbrella of larger (certified) 
organisations, rather than possessing 
their own individual certification. 
Experts suggested sometimes work 
was signed off without ever being 
inspected by the certification holder.  

 �There�is�no�visibility�of�how�well�
solutions�have�worked�out�in�the� 
long�run. This can mean opportunities 
to improve understanding are missed. 
For example, it may take several years  
for something to “go wrong” by which 
point it may be too late for those 
deploying the technologies to learn 
of the issue. Or an installation may 
be underperforming (higher costs, 
lower comfort levels), without this 
being picked up, as installations are 
so rarely evaluated. Furthermore, 
feedback of how well solutions have 
or haven’t worked is often anecdotal. 
Anecdotal feedback can be subject 
to bias — it is more likely to hear of 
occasions when issues have arisen, 
than when things have worked well. 
As well as being subject to bias, this 
kind of feedback often lacks the 
required level of detail to support 
better understanding in the future.   

 �There�is�no�strong�deterrent�to� 
bad�practice. The certification bodies 
lack the ability to identify poor work 
or to sanction those that carry it out. 
Furthermore, interviewees spoke of 
occasions where some businesses 
had been disbanded, and a new one 
launched to avoid legal action even if 
they are deemed to be at fault. 
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There are several barriers that will need  
to be addressed to improve skills provision 
in the retrofit sector and develop the 
market for decarbonising homes if Net 
Zero targets are to be achieved.

CONCLUSIONS
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Strategic�issues
Net Zero requires a joined-up, whole 
house approach to retrofit that prioritises 
customers’ needs. The lack of a clear and 
comprehensive strategy for Net Zero 
buildings is a hindrance to the supply chain 
in terms of planning for the future and 
preparing the workforce appropriately. 
It is also a disincentive for companies to 
consider how they could start to develop 
the kind of integrated offer that customers 
might find attractive, and part of the 
reason why the supply chain remains highly 
fragmented, and customers disengaged. 
Both companies and consumers require 
clear, impartial advice to make decisions 
that are in their best interests, but this is 
not something that is currently available. 

While this situation persists, it seems unlikely 
that the supply chain will be motivated to 
organise itself in a way that best meets 
customer needs, and for customers to feel 
sufficiently empowered to want to act. 
While consumer interest in Net Zero is 
likely to increase, meaningful demand will 
remain low, inhibiting growth in the market. 
This in turn will mean that demand for 
training is low, and that several of the other 
underlying barriers to skills development 
will not be addressed. For this to change, 
the sector requires clear guidance and 
leadership, a long-term policy framework 
that helps it to plan, and support to 
develop the processes, relationships and 
capabilities it will need to grow and thrive. 

Training�standards
As long as employers remain uncertain 
about what organisational capacity and 
skills they need to develop, there will be 
limited demand for training and it will 
remain difficult for educators to produce 
relevant course content and attract students 
to enrol in the course. Lack of interest 
means the business case for developing 
Net Zero skills and training is often weak. 
There are also issues with training courses 
being developed to meet what limited 
demand there is, and therefore failing to 
consider how Net Zero will require different 
technologies and trades to work together 
in a more integrated way. While PAS 2035 
provides a framework to address some of 
these issues, demand and course provision 
is patchy and there are gaps in some key 
skills areas, such as customer engagement. 

Consideration needs to be given to what 
different types of training body are best to 
deliver different types of training. For example, 
interviewees considered that colleges are 
generally slower to respond to changes in 
the market, and might be best placed to 
deliver more general training to equip pupils 
with the necessary knowledge base for a 
career in the sector. The private sector was 
viewed as more responsive, and therefore 
might be best to provide training on specific 
technologies or skills requirements. 

Interviewees also expressed a view that 
peer learning and ongoing learning and 
review were important to developing and 
maintaining competencies, and that the 
way in which courses are taught should 
be reviewed. The complexity of delivering 
retrofits means will require multiple roles to 
work together, and it is not possible for a 
single person to hold all relevant knowledge.

By implication, there is a clear need for a 
national retrofit skills strategy to coordinate 
training and ensure that skills requirements 
are met.  This will need to consider different 
capabilities and roles within the sector, and 
how individuals can acquire the knowledge 
and competencies they need to enjoy a 
long and successful career. 
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Workforce�development� 
and�recruitment
Those already operating within the  
sector do not have sufficient incentives 
to develop skills relevant to delivering 
Net Zero or shifting the focus of their 
organisation to the different approach 
that Net Zero requires. This is linked to 
the absence of a policy framework that 
encourages the workforce to see retrofit 
as a viable commercial opportunity. There 
are significant gaps around customer care, 
engagement and support, but the view 
from interviewees in general was that the 
systemic issues across the sector were 
preventing them from knowing what skills 
or capabilities are worth investing in.

Similarly, there was a view that suitable 
candidates for the energy sector either do 
not recognise the opportunities available 
to them, find the opportunities available to 
be unappealing, or are put off by a lack of 
clarity with regards to how their career may 
unfold. This suggests opportunities should 
be more attractive, better defined, and 
more widely promoted, which is beyond the 
capability of SMEs active in the sector and 
needs more coordinated support. 

Skills�development� 
and�retention
Most companies within the sector are sole 
traders or work for smaller organisations 
and they interact less often with their peers, 
meaning fewer opportunities to learn 
from each other. Evaluation of installations 
is also rare, so examples of good or bad 
practice may not be brought to light. 
Better sharing of good practice across the 
sector, supported by wider deployment of 
evaluation (for example using data to assess 
the performance of installations) would help 
to underpin ongoing learning, improve the 
quality of work and identify training needs 
more easily.  

Skills�gaps
Interviewees felt that there were gaps 
around customer service skills and digital 
skills (including using data for assessment 
and evaluation) that need to be addressed. 
There was perceived to be a pressing 
need to improve provision of advice and 
customer support to engage the market. 

Those already 
operating within 
the sector do not 
have sufficient 
incentives to develop 
skills relevant to 
delivering Net Zero 
or shifting the focus 
of their organisation 
to the different 
approach that Net 
Zero requires. 
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This research highlights how better 
policing of work could start to incentivise 
better quality work, which would in turn 
help to increase customer demand and 
incentivise businesses to invest in skills. 

Getting the UK’s homes to Net Zero 
will require an integrated, whole house 
approach. The interviews that have 
contributed to this report highlight several 
barriers holding back development of 
the sector from top to bottom. Most of 
the companies active in the sector are 
SMEs, and dealing with these systemic 
barriers is beyond their capability. The 
sector is fragmented, which contributes 
to poor outcomes for customers and 
holds back growth. Without growth in 
demand and improvement in the quality 
of work, demand will remain low and 
there will be no incentive for training 
providers to improve what they offer. 

Net Zero is too important an issue for the 
current situation to persist. The insights 
from our interviewees indicate strongly 
that the current issues in the sector 
need to be addressed comprehensively, 
and at every level. It is our view that a 
national retrofit skills roadmap is needed, 
providing a strategic framework for 
the creation of standards, qualification 
and training courses. However, merely 
providing training will not be enough, 
and this needs to be accompanied by 
a wider programme of market support, 
including in particular the policing of 
installations to drive improvement across 
the market, and help to build commercial 
partnerships to help a fragmented 
supply chain to deliver the integrated 
customer offers that Net Zero demands.  

Standards�and�practises
Installation standards are poorly policed. 
Poor practice often goes unnoticed, with  
a focus on checking paperwork rather  
than installations, and potential sanctions 
failing to offer a strong enough deterrent. 
It seems too easy to get away with sub-
standard work, while companies that 
are offering a high-quality service do 
not gain the recognition they deserve. 
Meaningful enforcement and sanctions 
against those delivering poor quality 
work would encourage better practice, 
but this stick would need to be balanced 
by a commercial carrot. Better customer 
satisfaction and increased business from an 
enhanced reputation might provide this.

The key to solving this may lie in better 
evaluation of installations — for example 
through post-install audit or evaluation of  
data — and using this data to send a 
 signal about company performance to 
businesses and customers alike. The cost 
and practicalities of implementing this 
would need to be considered carefully,  
with existing standards reformed, rather 
than being added to. 
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•  acquire and maintain all necessary licences from 

any third party needed to Use the Information.

These are important conditions of this licence  
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granted to You under this licence, or any similar 
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Use of the Information. 

Non-warranty�and�liability�
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ESC is not liable for any errors or omissions in 
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loss, injury or damage of any kind caused by its 
Use. This exclusion of liability includes, but is not 
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profits, and lost business. ESC does not guarantee 
the continued supply of the Information.
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This licence and any dispute or claim arising 
out of or in connection with it (including any 
noncontractual claims or disputes) shall be 
governed by and construed in accordance  
with the laws of England and Wales and the  
parties irrevocably submit to the non-exclusive 
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meanings: ‘Information’ means information protected 
by copyright or by database right (for example, 
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