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Evidence from Construction Industry Training Board
Energy Efficiency Evidence Session

 How can we achieve reductions in energy demand and to what extent is this linked to local 
community engagement?

Evidence around the energy efficiency market suggests that there are numerous interconnected 
drivers that instigate reductions in demand allied to the imperative to meet climate change 
ambitions.1 These are:

 Political
 Environmental
 Legal
 Economic
 Social
 Consumer
 Knowledge
 Technological

Consumer demand and preference can drive the pace at which energy efficiency activities are 
required and installed. The extent to which they value energy efficiency in their purchasing 
behaviours can create a demand for work that the industry is more likely to respond to. The main 
learning point within the literature is that there are ‘trigger points’ in consumers’ lives that appear to 
present particular moments of opportunity where investment in energy efficiency measures is more 
likely to be attractive. 

Evidence suggests only 1 in 10 consumers consider energy only renovations and tend rather to carry 
out energy efficiency work at the same time amenity renovations2.  Welsh Government should 
recognise the potential of SMEs to drive demand for energy efficiency retrofit and low energy 
buildings through established customer networks. 

 What are the social and economic impacts of increases in building energy efficiency 
standards? 

The recent Trust and Certainty report commissioned by the Supply Chain Insight Group suggests that 
there is little evidence to suggest that the market can deliver energy efficiency solutions without 
intervention.3 Building regulations are therefore a key driver for energy efficiency improvements in 
this regard. That said, Part L building regulations are often seen as an area of regulation that creates 
barriers to house building as has been evidenced by the varied nature of responses to the Welsh 
Government’s 2013 consultation on 40% and 25% carbon reductions on the 2010 regulations in the 
house building sector.  

1 ‘Trust and Certainty’ Energy Efficiency:  Market  Viability and  Supply Chain Deliverability Full Technical 
Report. Commissioned by the Supply Chain Insight Group Final version 14th October 2015
2 UK ERC. 2013. Understanding Homeowners Renovation Decisions: Findings of the VERD Project [Online]. 
Available at: http://tyndall.ac.uk/sites/default/files/verd_summary_report_oct13.pdf P.8. (accessed 7th 
September 2015).
3 ‘Trust and Certainty’ Energy Efficiency:  Market  Viability and  Supply Chain Deliverability Full Technical 
Report. Commissioned by the Supply Chain Insight Group Final version 14th October 2015
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CITB Cymru Wales believes it is vital that Welsh Government engages early with the construction 
sector on its proposals for review of Part L in 2016. In particular, Welsh Government should be clear 
in its direction of travel in order to allow the sector to plan its workforce development to meet the 
skill needs for delivering energy efficiency measures. It is vital that the industry is aware of any 
proposed changes in sufficient time and can plan its workforce development in order to 
accommodate energy efficiency standards. This is particularly important in light of the performance 
gap identified by the Zero Carbon Hub which illustrates that the skills capacity of the construction 
workforce has a major bearing on the difference between the intended energy efficiency impact and 
the actual energy efficiency impacts of measures.4 

 What scale of housing refurbishment programme is needed and how could this realistically 
be managed/funded?

The scale of housing refurbishment is subject to a number of factors including the level of resources 
available to Welsh Government to pursue programmes and the capacity of the sector to deliver the 
intended interventions. The recent WWF/Energy Saving Trust report on energy efficiency in the 
housing sector demonstrates that Welsh Government is likely to meet its carbon reduction targets 
but that the role of refurbishment programmes is having a minimal impact on the carbon reduction 
trends. 

One of the principal criteria for success is a long term commitment to energy efficiency policy from 
the Welsh Government and the establishment of incentives to support initial market growth and 
provide a framework for a more self-determining, free-standing energy efficiency sector, free from 
the boom and bust cycles of recent times. This should be seen within the context of wider changes 
to the energy landscape through UK Government policy around feed-in tariffs. 

By providing a long-term vision and spending commitment for retrofitting programmes in Wales, 
construction companies will be able to plan their workforce development in order to deliver the 
interventions. Such a long-term scheme could be placed in the context of the Wales Infrastructure 
Investment Plan and be accompanied by a Skills Implementation Plan, as is the case with the UK 
Government National Infrastructure Plan for Skills. 
 

 What are the skills/training implications of a large-scale energy efficiency programme?

The Welsh Government’s Policy Statement on Skills and the emerging Regional Skills Partnerships 
are vital to ensuring the appropriate labour market intelligence in terms of the construction sector is 
properly fed in to the decision making process. CITB’s Construction Skills Network identifies a 
number of key skills needs for Wales over the coming years. For instance, Wales is set to grow at a 
rate of 5.8 per cent per annum between 2015-19, which is the highest growth rate of any UK 
country.  

In order to maximise the social and economic impact of this growth it is vital that the sector in Wales 
is able to attract and maintain an appropriately skilled workforce. Detailed Labour Market 
Intelligence (LMI) is necessary to help ascertain the needs of the sector. CITB Cymru Wales therefore 
recommends that Welsh Government consider the skills requirements of all energy efficiency 
proposals early on and commits resources, guided by LMI, to areas of skills deficiency. 

4 Zero Carbon Hub, 2014. Performance Gap End of Term Report. [Online]. Available at: 
http://www.zerocarbonhub.org/sites/default/files/resources/reports/Design_vs_As_Built_Performance_Gap_
End_of_Term_Report_0.pdf (accessed 7th September 2015).
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Research by the Zero Carbon Hub suggests that a lack of knowledge and skills on energy 
performance across the house-building industry is a major contributor to the performance gap 
between intervention design and performance . Our own research states that these knowledge gaps 
seriously jeopardise our ability to achieve the EU 2020 climate change targets.  In order to rectify 
this situation, CITB Cymru Wales believes that knowledge and awareness around issues such as 
energy efficiency should be mainstreamed within Wales’ construction apprenticeship provision. This 
should include knowledge on the performance of traditional pre-1919 buildings in Wales, to ensure 
that our existing stock can be improved effectively. This should be a key consideration of ongoing 
apprenticeship reforms in Wales. 

There is also a need to promote energy efficiency awareness as part of continuing professional 
development. Existing workforces need the time and incentive to embark on training to improve 
skills in this area. Welsh Government should therefore examine ways of increasing the emphasis on 
training and skills as part of its energy efficiency projects.

 What are the real barriers to building low cost, energy smart homes given that they can be 
built as cheaply as ‘normal’ homes and then can make money by generating surplus 
energy? 

As far as CITB Cymru Wales is concerned the provision of an appropriately skilled workforce is the 
key barrier to success in building low cost, energy smart homes. In order to succeed in developing 
energy efficiency measure further, the drivers identified previously need to be articulated as part of 
a wider vision from Welsh Government. A key component of this vision should be a skills 
implementation plan that ensures energy efficiency measures can be delivered at a sufficient quality 
to meet the Welsh Government’s aims and ambitions.  
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Annwyl Alun 
 
YNGLŶN Â: Dyfodol Ynni Doethach i Gymru? 
 
Mae CITB Cymru’n falch o ymateb i ymchwiliad Y Pwyllgor Amgylchedd a Chynaliadwyedd i ddyfodol 
ynni doethach i Gymru. Mae’r Ymchwiliad hwn yn orgyffwrdd, i radd helaeth, â nifer o’r materion a 
adnabyddwyd yn ymgynghoriad cyfredol Llywodraeth Cymru ar strategaeth effeithlonrwydd ynni 
drafft i Gymru. Mae CITB Cymru, felly, wedi atodi copi o’n hymateb i’r ymgynghoriad hwnnw er lles 
ymchwiliad y pwyllgor.  
 
Y meysydd allweddol o ddiddordeb ar gyfer CITB Cymru mewn perthynas ag ymchwiliad y pwyllgor 
yw’r twf rhagamcanol o brojectau ynni megis Wylfa Newydd a Morlyn Llanw Bae Abertawe a 
meysydd o bolisi o gwmpas ôl-osod a rheoliadau adeiladu Rhan L.  
 
Mae ein hadroddiad Rhwydwaith Sgiliau Adeiladu diweddar yn awgrymu y bydd twf cyfartalog 
blynyddol mewn allbwn yn y sector adeiladu rhwng 2015-19 tua 5.8 y cant. Mae hyn yn cyflwyno 
nifer o heriau arwyddocaol i’r sector adeiladu domestig o ran dod o hyd i weithwyr medrus a’u cadw 
er mwyn uchafu’r budd economaidd a chymdeithasol o dwf o’r fath.  
 
Mae cyfran arwyddocaol o’r twf hwn yn gysylltiedig â phrojectau seilwaith mawrion megis Wylfa 
Newydd. Er enghraifft, heb Wylfa Newydd, mae’r twf rhagamcanol mewn allbwn ar gyfer Cymru’n 
lleihau o 5.8 y cant i 4.2 y cant. Mae felly’n hanfodol bod gwaith yn dechrau’n awr i ddarparu’r 
amgylchedd sgiliau priodol ar gyfer projectau megis Wylfa Newydd i alluogi cwmnïau adeiladu 
domestig i gyfalafu ar y cyfleoedd i dyfu. 
 
Ag ystyried hyn, dylai Llywodraeth Cymru weithio’n agos ag Horizon a’i bartneriaid i ganfod y galw 
tebygol y bydd Wylfa Newydd yn ei greu ac i ddarparu’r wybodaeth hon mewn da bryd fel y gall CITB 
Cymru a darparwyr eraill weithio â chwmnïau lleol i lunio darpariaeth a chynllunio eu buddsoddiad 
mewn hyfforddiant a sgiliau i fod yn rhan o’r gadwyn gyflenwi. Yn hanfodol, bydd hyn angen 
gwybodaeth fwy manwl am allu presennol o fewn y sector yng Ngogledd Cymru.  
 
Mae CITB Cymru eisoes yn ymgymryd â gwaith tebyg mewn partneriaeth â Llywodraeth Cymru i 
hysbysu Morlyn Llanw Bae Abertawe.  
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Energy Efficiency for Wales 
CITB Cymru Wales Response 
 
Introduction 
 
CITB Cymru Wales is pleased to respond to the Welsh Government’s draft Energy Efficiency 
Strategy for Wales. There is little doubt that energy efficiency and carbon reduction policies 
will drive significant change in the construction industry and in doing so generate substantial 
opportunities and challenges.  
 
As Green Skills Alliance research demonstrates, in order to overcome these challenges and 
capitalise on the opportunities presented it will be vital to create a construction skills 
environment that allows the industry to deploy the right skills, in the right place, at the right 
time1. In practical terms, this must include widespread training to upskill the existing 
construction workforce and a renewed emphasis on making current qualifications and 
apprenticeships responsive to changing needs.  
 
The Welsh Government has previously set out its aspirations through the environmental 
goals in the Wellbeing of Future Generations Act 2015 and through energy efficiency 
schemes such as Arbed and Nest.2 The current proposals for an energy efficiency strategy 
for Wales come at a time of significant change in the qualification system, with the ongoing 
review into apprenticeships being of particular importance. This provides an opportunity to 
strengthen Welsh energy efficiency measures by underpinning them with an appropriately 
skilled construction workforce.  
 
Executive Summary 
 
Overcoming Barriers 

 Research suggests that a significant proportion of the current workforce 
involved in advice and assessment around energy efficiency measures do not 
have the required level of skill and knowledge, and that widespread upskilling 
is required. 

 

 The principal criteria for success is a long term commitment to energy 
efficiency policy from the Welsh Government and the establishment of 
incentives to support initial market growth and provide a framework for a more 
self-determining, free-standing energy efficiency sector, free from the boom 
and bust cycles of recent times.  

 

 Welsh Government should recognise the potential of SMEs to drive demand for 
energy efficiency retrofit and low energy buildings through established 
customer networks. 

 

 We would recommend a strategic review of verification and certification for 
energy efficiency in a domestic and non-domestic retrofit context. 

 

                                                           
1
 Pye Tait A Green Deal Competency Framework 

2
 Wellbeing of Future Generations (Wales) Act 2015 [Online]. Available at:  

http://www.legislation.gov.uk/anaw/2015/2/contents/enacted & Arbed – Strategy Energy Performance 
Investment Programme [Online]. Available at: 
http://gov.wales/topics/environmentcountryside/energy/efficiency/arbed/?lang=en & NEST [Online]. 
Available at: http://www.nestwales.org.uk/  (accessed 7

th
 September 2015).  
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 CITB Cymru Wales looks forward to the consultation on 
reviewing Part L in 2016. Thorough consultation with the sector will be a 
prerequisite to success in achieving the Welsh Government’s obligation for 
nearly zero carbon homes as set out in European legislation. 

 
Developing the Supply Chain 

 The Welsh Government should secure a ring fenced amount for skills 
investment on all large public sector contracts. 

 

 CITB Cymru Wales notes the inclusion of Construction Futures Wales in the 
Energy Efficiency Strategy and agrees that such collaborative approaches are 
essential for the success of supply chain development.  

 
Skills and Education 

 CITB Cymru Wales recommends that Welsh Government consider the skills 
requirements of all energy efficiency proposals early on and commits 
resources, guided by Labour Market Intelligence (LMI), to areas of skills 
deficiency.  

 

 CITB Cymru Wales believes that knowledge and awareness around issues 
such as energy efficiency should be mainstreamed within Wales’ construction 
apprenticeship provision. This should include knowledge on the performance 
of traditional pre-1919 buildings in Wales, to ensure that our existing stock can 
be improved effectively. 

 

 CITB Cymru Wales has well-established engagement mechanisms through the 
CITB Cymru Wales Committee and three regional fora, as well as other 
professional services groups. The Welsh Government should use this as a 
means for disseminating information and engaging with the construction 
sector. 

 
Finance 

 The range and quality of data captured in the WIIP could be increased, so that 
the industry has more nuanced data to work with. 
 

 In order to improve WIIP further, Welsh Government should examine the 
inclusion of retrofitting and maintenance and repair schemes where they are of 
sufficient size and scope.  

 

 It is vital that clarity around apprenticeship funding is provided 
 
Overcoming barriers 
 
 Energy efficiency assessments 
 
The Green Skills Alliance (GSA) is a group of organisations, including CITB, who represent 
employers and workers on a national basis and are working together to provide advice and 
guidance across the wider green sector. A series of research projects carried out by the 
GSA and corroborated by the Department for Energy and Climate Change suggests that the 
efficacy of energy efficiency assessments is dependent on the skills of the assessors 
involved. The research suggests that a significant proportion of the current workforce 
involved in advice and assessment around energy efficiency measures do not have 
the required level of skill and knowledge, and that widespread upskilling is required. 
For instance, 19.4% of the workforce does not have skills around ascertaining the hierarchy 
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of energy efficiency measures, with a further 11.5% lacking knowledge of 
advantages and drawbacks of installing energy efficient measures for buildings constructed 
pre and post 1919.3  
 

Innovation and Growth 
 
Under the right conditions, and with the right incentives, the energy efficiency sector will 
continue to present a fantastic opportunity for business growth, market diversification and 
innovation for SMEs in Wales, while promoting sustainable development, addressing fuel 
poverty, energy security and climate change action. Maintaining the interest and levels of 
investment in training and skills from construction companies, and in particular SMEs, is 
essential. 
 
The principal criteria for success is a long term commitment to energy efficiency 
policy from the Welsh Government and the establishment of incentives to support 
initial market growth and provide a framework for a more self-determining, free-
standing energy efficiency sector, free from the boom and bust cycles of recent times. 
This should be seen within the context of wider changes to the energy landscape through 
UK Government policy around feed-in tariffs.  
 
This will create the conditions within which the sector can innovate. Our labour market 
intelligence continues to demonstrate that industry innovation is most abundant with the 
SME workforce. Welsh Government should recognise the potential of SMEs to drive 
demand for energy efficiency retrofit and low energy buildings through established 
customer networks. Evidence suggests only 1 in 10 consumers consider energy only 
renovations and tend rather to carry out energy efficiency work at the same time amenity 
renovations.4  
 
To an extent, reforms to Part L that include retrofitting in case of house extension or the 
building of conservatories reflects this.5 Welsh Government needs to invest in industry 
innovation to give it the tools to unlock this potential further. This could include, for 
example, a focus on support for ‘trusted actors’ or ‘intermediaries’ who exercise a 
significant influence over the decision-making of consumers at the point of sale. 
 
CITB Cymru Wales is also developing an innovative Wales Training Model in partnership 
with the University of Wales Trinity St David. This will provide an opportunity to train the next 
generation of construction workers across Wales in innovative techniques, including energy 
efficiency measures.  
 
 Trust in the Sector/Quality Assurance 
 
Sector and trade body opinion gathered in May and June 2015 is especially strong in respect 
of the need for an improved, clear set of verification and certification processes that will 
ensure compliant, quality assured workmanship in the energy efficiency sector.6 Whilst 

                                                           
3
 CITB Cymru Wales/Pye Tait Consulting. 2015. A ‘Material’ Issue: Understanding and Responding to the 

Traditional Building Skills Challenge in Wales. P.37 
4
 UK ERC. 2013. Understanding Homeowners Renovation Decisions: Findings of the VERD Project [Online]. 

Available at: http://tyndall.ac.uk/sites/default/files/verd summary report oct13.pdf P.8. (accessed 7
th

 
September 2015).  
5
 Welsh Government. 2013. Written Statement – Proposed Changes to Part L of the Building Regulations 

[Online]. Available at: http://gov.wales/about/cabinet/cabinetstatements/2013/partlbuildingregs/?lang=en 
(accessed 7

th
 September 2015).  

6
 Supply Chain Insight Group, forthcoming 2015. Trust and Certainty: Energy Efficiency Market Viability and 

Supply Chain Deliverability. 
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evidence available from consumers that have had energy efficiency 
measures assessed or installed suggests their satisfaction levels are generally high, there 
have also been studies (mystery shopping exercises) and objective measures (quality 
checks) that suggest not all work is consistently delivered to the standard it should be. For 
instance, some stakeholders in our recent report into traditional building skills highlighted 
Arbed as a scheme that has suffered from inconsistent standards in the past.7 This can 
negatively impact industry reputation and consumer confidence.  
 
Examples include the high number of rejected installations in the Energy Company 
Obligation and evidence from the new build sector of a ‘Performance Gap’ between 
designed and as-built energy performance. Recent research has identified a number of 
challenges with the range of schemes currently used to verify competence with a range of 
suggestions put forward, including an industry competency scheme to demonstrate energy 
awareness.8 There is however a need to balance the need for quality assurance with the 
need to reduce the proliferation of bureaucracy that can present barriers to market growth. 
We would recommend a strategic review of verification and certification for energy 
efficiency in a domestic and non-domestic retrofit context. 
 
 Reviewing Part L Building Regulations 
 
Since the devolution of building regulations to the National Assembly for Wales in 2011, a 
number of changes have been made in relation to energy efficiency, including an 8% 
reduction in the carbon emissions of new build properties and a 20% reduction for non-
domestic properties in relation to the 2010 regulations9.  
 
Part L is often seen as an area of regulation that creates barriers to house building as has 
been evidenced by the varied nature of responses to the Welsh Government’s 2013 
consultation on 40% and 25% carbon reductions on the 2010 regulations in the house 
building sector.10  
 
CITB Cymru Wales also notes the changes proposed in England in relation to Part L as part 
of the UK Government’s Productivity Plan.11 
 
CITB Cymru Wales looks forward to the consultation on reviewing Part L in 2016 and 
believes that thorough consultation with the sector will be a prerequisite to success 
in achieving the Welsh Government’s obligation for Nearly Zero Energy Buildings as 
set out in European legislation. In particular, it is vital that the industry is aware of any 
proposed changes in sufficient time and can plan its workforce development in order to 
accommodate energy efficiency standards. The Welsh Government should engage with the 

                                                           
7
 CITB Cymru Wales/Pye Tait Consulting. 2015. A ‘Material’ Issue: Understanding and Responding to the 

Traditional Building Skills Challenge in Wales. 
8
 Zero Carbon Hub, 2014. Performance Gap End of Term Report. [Online]. Available at: 

http://www.zerocarbonhub.org/sites/default/files/resources/reports/Design vs As Built Performance Gap
End of Term Report 0.pdf (accessed 7th September 2015).  
9
 Welsh Government. 2013. Written Statement – Proposed Changes to Part L of the Building Regulations 

[Online]. Available at: http://gov.wales/about/cabinet/cabinetstatements/2013/partlbuildingregs/?lang=en 
(accessed 7

th
 September 2015). 

10
 Welsh Government. 2012. 2012 consultation on changes to the Building Regulations in Wales Part L 

(Conservation of fuel and power) [Online]. Available at:  
http://gov.wales/docs/desh/consultation/120924buildingregspartlpart1en.pdf (accessed 7

th
 September 2015).  

11
 UK Government. 2015. Fixing the foundations: Creating a more prosperous nation [Online]. Available at: 

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/443898/Productivity Plan
web.pdf  para 9.17, P.46. (accessed 7

th
 September 2015).  
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CITB Cymru Wales Committee and our three regional fora on this issue and 
should consider its proposals in the context of the UK Government’s productivity plan.  
 

Welsh Housing Quality Standard 
 
The Welsh Housing Quality Standards (WHQS) have allowed for an approach to drive up 
standards on a much wider scale than previous approaches. CITB Cymru Wales welcomes 
this and believes the drive to improve quality has been helped by clear expectations and 
timescales in this area. The WHQS has also engaged the wider public in a positive way. The 
Welsh Government should learn from this approach in designing future interventions.  
 
Developing the supply chain 
 

Procurement  
 
Government low carbon initiatives can have a significant impact on skills needs, from the 
creation of new roles, to the need for existing trades to learn new skills or the rapid growth of 
existing sectors.  
 
The Welsh Government’s Wales Procurement Policy Statement focuses on the social, 
economic and environmental impact of Wales’ public sector spend. The Minister for 
Finance’s recent statement on public sector procurement highlighted increasing devolution 
of this area, following the General Designation on Procurement.12 This provides an 
opportunity to use public spending to achieve energy efficiency goals, similar to the 
insistence of Building Research Establishment Environmental Assessment Method 
(BREEAM) standards on certain public buildings. It also provides an opportunity for further 
supply chain development by providing construction firms and SMEs in particular, with a 
degree of confidence in upcoming work by which to plan recruitment and training provision to 
deliver energy efficiency related work. In this respect, it is also important to provide a long 
time-scale in terms of funding for local authorities and other bodies delivering energy 
efficiency schemes.  
 
CITB Cymru Wales believes that in developing community benefits policies further, the 
Welsh Government should secure a ring fenced amount for skills investment on all 
large public sector contracts. This was set out in our recent report with the Cross-Party 
Group on Construction entitled The impact of procurement policy in Wales13. Where 
appropriate, this policy lever could be used to increase the skill levels of the construction 
sector to deliver energy efficiency interventions, through schemes such as Arbed.  
 
 
 Construction Futures Wales 
 
Construction Futures Wales (CFW) is jointly funded by the Welsh Government and the 
Construction Industry Training Board (CITB) through the Joint Investment Strategy (JIS) for 
the construction industry in Wales. CITB manages the programme on behalf of the partners. 
 

                                                           
12

 Welsh Government. 2015. Wales Procurement Policy Statement [Online]. Available at: 
http://gov.wales/docs/prp/toolkit/june15walesprocurementpolicystatement2015v1.pdf (accessed 7

th
 

September 2015).  
13

 Cross Party Group on Construction. 2015.The impact of procurement policy in Wales – a summary of 
consultation responses [Online]. Available at: 
http://www.citb.co.uk/documents/the%20impact%20of%20procurement%20policy%20in%20wales%20-
%20a%20summary%20of%20consultation%20responses.pdf (accessed 7

th
 September 2015).  
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Over recent years, we have seen a growing realisation that construction 
activity can significantly contribute to the growth and social impact on the Welsh economy by 
developing both people skills and businesses.  This has resulted in construction related 
contracts moving to longer term framework/collaborative agreements and increased 
demands along the whole supply chain. 
 
The Construction Futures Wales programme aims to equip the industry to better understand 
the challenges it faces moving forward, and equip the workforce to better meet those 
challenges.  This will be done through delivery of support on live projects.  It will demonstrate 
opportunities for real savings, growth and skills development, through improvement activities 
and training. 
 
CITB Cymru Wales notes the inclusion of Construction Futures Wales in the Energy 
Efficiency Strategy and agrees that such collaborative approaches are essential for 
the success of supply chain development.  
 
Skills and education 
 
 Delivering skills that respond to local need 
 
The Welsh Government’s Policy Statement on Skills and the emerging Regional Skills 
Partnerships are vital to ensuring the appropriate labour market intelligence in terms of the 
construction sector is properly fed in to the decision making process. CITB’s Construction 
Skills Network identifies a number of key skills needs for Wales over the coming years. For 
instance, Wales is set to grow at a rate of 5.8 per cent per annum between 2015-19, which is 
the highest growth rate of any UK country.14 This is driven by large scale infrastructure 
investment such as Wylfa Newydd, the Swansea Bay Tidal Lagoon and improvements to the 
A465 as well as a significant body of retrofitting work through schemes such as Arbed and 
Nest. 
 
In order to maximise the social and economic impact of this growth it is vital that the sector in 
Wales is able to attract and maintain an appropriately skilled workforce. Detailed Labour 
Market Intelligence (LMI) is necessary to help ascertain the needs of the sector. CITB 
Cymru Wales therefore recommends that Welsh Government consider the skills 
requirements of all energy efficiency proposals early on and commits resources, 
guided by LMI, to areas of skills deficiency.  
 
 Mainstreaming energy efficiency in work-based learning 
 
Research by the Zero Carbon Hub suggests that a lack of knowledge and skills on energy 
performance across the house-building industry is a major contributor to the performance 
gap between intervention design and performance15. Our own research states that these 
knowledge gaps seriously jeopardise our ability to achieve the EU 2020 climate change 
targets.16 In order to rectify this situation, CITB Cymru Wales believes that knowledge 
and awareness around issues such as energy efficiency should be mainstreamed 
within Wales’ construction apprenticeship provision. This should include knowledge 

                                                           
14

 Construction Skills Network. 2015. Industry Insights: Wales 2015-19 [Online]. Available at: 
http://www.citb.co.uk/documents/research/csn%20reports%202015-2019/construction-skills-network-wales-
2015-2019.pdf (accessed 7

th
 September 2015).  

15
 Zero Carbon Hub. 2014. CLOSING THE GAP BETWEEN DESIGN & AS-BUILT PERFORMANCE END OF TERM 

REPORT [Online]. Available at: 
http://www.zerocarbonhub.org/sites/default/files/resources/reports/Design vs As Built Performance Gap
End of Term Report 0.pdf P.20. (accessed 7

th
 September 2015).  

16
 Build Up Skills UK, 2013, Status Quo Report. 
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on the performance of traditional pre-1919 buildings in Wales, to ensure 
that our existing stock can be improved effectively. This should be a key consideration 
of ongoing apprenticeship reforms in Wales.  
 
There is also a need to promote energy efficiency awareness as part of continuing 
professional development. Existing workforces need the time and incentive to embark on 
training to improve skills in this area. Welsh Government should therefore examine ways of 
increasing the emphasis on training and skills as part of its energy efficiency projects.  
 
 Employer Engagement 
 
Employer engagement is vital to the success of policies around education and skills, with 
both the individual and the employer being the beneficiaries of training and development. 
CITB Cymru Wales is well placed to facilitate this engagement from a construction 
perspective and has well established governance mechanisms that allow this to take place 
through the CITB Cymru Wales Committee and the three regional fora. CITB Cymru Wales 
is also involved in the Construction Sector Qualification Advisory Panel that is seeking to 
ensure appropriate employer dialogue in the creation and development of qualifications in 
Wales. This is a vital consideration in any apprenticeship reforms.  
 
CITB Cymru Wales has well-established engagement mechanisms through the CITB 
Cymru Wales Committee and three regional fora, as well as other professional 
services groups. The Welsh Government should use this as a means for 
disseminating information and engaging with the construction sector. CITB Cymru 
Wales is keen to facilitate this engagement on the consultation on the draft energy efficiency 
scheme and any of its associated policy interventions.  
 
Finance 
 
 Wales Infrastructure Investment Plan 
 
While the Wales Infrastructure Investment Plan (WIIP) is an innovative development from 
Welsh Government, providing a clear statement of intent around a number of capital 
projects, there is room for improvement.  
 
The WIIP should provide a more detailed pipeline of opportunities to allow Welsh companies 
to plan their recruitment and training in good time. The pipeline and forward work 
programme should be more visible and user friendly to the sector to enable better business 
planning. 
 
The range and quality of data captured in the WIIP could be increased, so that the 
industry has more nuanced data to work with. This could be modelled using the example 
of the UK Government’s National Infrastructure Plan and pipeline to ensure labour flows and 
skills requirements can be forecast/planned17.  
 
This could also help remedy one of the key problems for many construction companies, 
namely initiative churn. A large number of energy efficiency initiatives have come and gone 
over time and this creates uncertainty for companies.  
 
In order to improve WIIP further, Welsh Government should examine the inclusion of 
retrofitting and maintenance and repair schemes where they are of sufficient size and 
scope. This would aid in the planning training effort and help to ensure firms that wish to 

                                                           
17

 UK Government. 2013. National Infrastructure Plan [Online]. Available at: 
https://www.gov.uk/government/collections/national-infrastructure-plan (accessed 7

th
 September 2015).  
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deliver energy efficiency measures have the time to develop the skilled 
workforce they need. This is crucial if the performance gap identified by the Zero Carbon 
Hub is to be remedied.18 
 
 Apprenticeship funding 
 
If, as suggested above, energy efficiency skills and a wider knowledge of the performance of 
pre-1919 buildings becomes mainstreamed in the apprenticeship programme then the 
funding mechanism employed by Welsh Government will become crucial to the success of 
energy efficiency interventions. While CITB Cymru Wales recognises that apprenticeship 
reform is ongoing in Wales, and the Framework for Co-investment in Skills is only at the 
beginning of the implementation process, it is vital that clarity around apprenticeship 
funding is provided. This is particularly pertinent in response to reforms in England 
following the announcement of an apprenticeship levy that could have a significant impact on 
Wales’ funding settlement.  
 
About CITB Cymru Wales 
 
CITB Cymru Wales is the largest representative body of construction employers in Wales, 
representing over 10,000 construction companies through the CITB Cymru Wales 
Committee and three regional fora. We work in partnership with government, industry, and 
education providers to maximise opportunities for skills, training and development within the 
Welsh construction sector, and to provide the right skills, in the right place, at the right time 
to support economic growth. 
 
 

                                                           
18

 Zero Carbon Hub. 2014. CLOSING THE GAP BETWEEN DESIGN & AS-BUILT PERFORMANCE END OF TERM 
REPORT [Online]. Available at: 
http://www.zerocarbonhub.org/sites/default/files/resources/reports/Design vs As Built Performance Gap
End of Term Report 0.pdf P.20. (accessed 7

th
 September 2015). 
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Submission to NAW Consultation: A Smarter Energy 
Future for Wales? 

4TH SEPTEMBER 2015 

WWF Cymru will focus its response to the Committee’s questions on energy efficiency of 

existing housing stock and reduction in emissions from the residential sector. The main basis 

of our evidence is research we have recently commissioned EST to undertake in this area 

‘‘Progress towards residential energy reduction targets in Wales’ July 2015  which is provided 

alongside this evidence.  

We are currently developing a summary of this report which we will used for public 

engagement and suggested recommendations for policy in this area. We however would like 

to share the full report with the Committee on a confidential basis until the summary is 

available. Content from the report will be in our evidence provided below. 

Improving energy efficiency has long been advocated as a way to increase the productivity 

and sustainability of society, primarily through the delivery of energy saving refurbishments 

of the housing stock. The impact of energy efficiency measures can go far beyond energy 

savings, and energy efficiency improvements can be an important contributor to economic 

growth and social development1.  

WWF Cymru therefore consider  a comprehensive strategy capable of delivering home 

refurbishment at the scale needed to address emission reduction targets as a cornerstone 

programme for implementation of WFG Act and as essential to a future programme for 

government. 

We expect an important strategy which cross- cuts a  number of Welsh Government 

priorities to include considerable evidence base and a comprehensive delivery plan. WWF 

Cymru considers current WG consultation in this area to not provide this and will be 

recommending changes in our submission to that consultation which closes on 9th 

September. 

In addition to lack of evidence in current WG consultations there no publically available 

comprehensive picture of impact of energy efficiency (both Welsh Government and UK 

                                                        
1 Spreading the Net: the Multiple Benefits of Energy Efficiency: IEA 
http://www.iea.org/publications/insights/ee_improvements.pdf 
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Government) measures in Wales. WWF Cymru considers this lack of evidence as a 

considerable barrier to understanding of current situation of housing stock in Wales and the 

effective delivery of a robust programme. 

In absence of this and to help inform WWF Cymru’s understanding and contribute to the 

discussions  we commissioned  EST undertake this analysis which has produced a report 

‘Progress towards residential energy reduction targets in Wales’ July 2015.  

The purpose of the study was evaluate the impact of  both the Welsh and UK governments 

programmes aiming to improve the energy efficiency of the housing stock  and the ongoing 

activity required in order to achieve 2020 targets. This involves quantifying the total level of 

energy efficiency activity which has taken place in the Welsh housing stock since the last 

detailed property survey in 2008, and calculating the emissions reduction this has achieved. 

The study has then modelled a number of policy scenarios to 2020, showing the emissions 

reduction potential of each and therefore the activity required for 2020 target emission levels 

to be met.  

The analysis does include an estimation of the total costs of these refurbishments but scope 

of analysis does not provide the potential economic impact of refurb in gross terms across 

the lifetime of the capital spend or impact on fuel poverty in Wales. This is mainly because 

there is a lack of data in Wales to enable this analysis. 

Programme impact  

Our modelling indicates that, between 2007 and 2014, energy efficiency programmes in 

Wales prevented the release of around 2.0 MtCO2e. The programme responsible for both the 

greatest number of energy efficiency installations and the greatest carbon reduction was the 

Carbon Emissions Reduction Target (CERT), a UK government programme which ran from 

2008-2012. However, whilst CERT accounted for over 70% of installations, our modelling 

suggests it was responsible for only 39% of the emissions reduction; other, smaller scale 

policies have had a much bigger impact on a per-measure basis. In particular, the Feed-in 

Tariff has contributed almost a third of the emissions reduction, despite accounting for only 

5% of total installs.  

The Welsh Government schemes Nest and Arbed, combined, accounted for 8% of the 

emissions reduction. Cumulatively, they have prevented the release of 0.17MtCO2e between 

2007-2015. The remaining 92% of policy-based emissions reduction, 1.85 MtCO2e, is 

attributable to schemes led by the UK government. 

Meeting the 2020 targets 

Our modelling indicates that progress towards the Welsh Government’s climate change 

targets is mixed. To date, the residential sector is on-target for its 3% year-on-year reduction 

commitment, leaving the sector well placed to achieve the 2020 target even with minimal 

ongoing action. However, future progress towards this 2020 goal is heavily dependent on 

grid decarbonisation. In our scenario 1 (no uptake of energy efficiency measures post-2014), 

73% of the reduction in emissions seen between 2014 and 2020 is due to grid 

decarbonisation. Since electricity generation is outside of the Welsh Government’s devolved 

powers, this high dependence on decarbonisation leaves progress towards the target 

vulnerable to processes outside Welsh Government’s control. To reduce this vulnerability, 

Welsh Government must focus greater efforts on reducing energy consumption, rather than 

relying on reduced carbon intensity of the energy itself. Reducing consumption will require 

ongoing action to continue improving the housing stock’s energy efficiency.  
Tudalen y pecyn 31
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Progress towards the 40% residential target has been much slower. Since ‘source’ emissions 

from the residential sector are predominantly due to heating, achieving the target will 

require investment both in methods to reduce heating demand (for example, through 

insulation) and to reduce the carbon intensity of heating fuels (for example, using renewable 

heating sources). Our scenarios indicate that significant action in these areas will be required 

between 2015 and 2020 if this target is to be met. Even under a scenario modelling 100% 

uptake of cavity wall insulation, loft insulation, draught proofing, condensing boilers and 

solid wall insulation source emissions are reduced only to 3.53 MtCO2e; this is still 0.52 

MtCO2e above the 40% target level.  

Achieving the target will therefore also require uptake of renewable heating. We modelled 

three scenarios incorporating renewable heat. The most viable scenario which could achieve 

the target was a scenario  which requires: 100% uptake of cavity wall insulation, loft 

insulation, draught proofing and condensing boilers; 25% uptake of solid wall insulation; 

and uptake of renewable heat into 25% of homes. In total, this would require installation of 

over 2.2 million energy efficiency measures, at a cost of around £5.2 to £9.3 billion. 

Delivery of measures 

We appreciate the scale and the cost of this work is extremely challenging but we do not 

think Welsh Government should shy away for recognising the scale of change needed. 

Getting buy- in for stakeholders to address the huge challenge collectively needs a 

comprehensive and transparent outline of the problem. Recognising this challenge is the 

only way to match the ambitious rhetoric Welsh Government has set itself through 

commitments to sustainable development and  emission reduction targets and WFG Act and 

Environment Bill. 

There are a number of ways we are exploring financing and delivery of these programmes.  

Arbed was financed through use of  infrastructure stream, recognised in the Wales 

Infrastructure Investment Plan. WWF Cymru considers this a smart way of financing energy 

efficiency measures and recommends that future programmes are also funded this way – via 

a long-term national infrastructure project.  This should be backed up with a commitment to 

a multi-billion pound capital investment programme, leveraging private funding, and the 

kind of clarity, purpose and focus given to other major infrastructure projects in Wales.  

The programme would provide grant funding for the fuel poor, low interest loans and other 

incentives for those able to pay, and draw on other private funding streams. To ensure that 

the predicted emissions savings from measures are delivered, householders should be 

supported to reduce their energy use as an integral part of the programme.   

There is no updated version of economic and social impacts of such a programme , 

particularly  in improving the worst performing houses in Wales and the impact that will 

have on fuel poverty. This is due to no household conditions data in Wales since 2008. In 

absence of this, the assessment WWF Cymru undertook in 2011 and 2012 on cutting 

emissions in Welsh homes2, presents the general principles and assessments we would like 

to undertake if there were data available. In particular the possibility of bringing fuel poor 

homes up an energy efficiency standard and whether this would meet the scale of measures 

needed to meet the emission reduction targets.  

Commit to and deliver a Renewable Heat Programme 

                                                        
2 http://assets.wwf.org.uk/downloads/housing_report__english_summary_.pdf 
http://assets.wwf.org.uk/downloads/cutting_carbon_emissions_in_welsh_homes.pdf 
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Our analysis demonstrates the importance of developing a renewable heat programme for 

Wales. This is currently an area that does not receive much recognition in the energy debate 

therefore we recommend that a renewable heat strategy and programme is developed which 

compliments the energy efficient installations. 

Enhancing the take up of low carbon heat would help to reduce reliance on volatile fossil 

fuels, such as gas and oil, which have been the biggest driver of consumer energy bill 

increases in recent years and account for 60% of domestic bills.  This would have consumer 

and energy security benefits, particularly as North Sea reserves dwindle.  It would also help 

to create new, skilled jobs. WWF UK have produced a report on Renewable Heat which 

demonstrates the direction of travel for Wales3.  

Environment Bill 

We see Section 2 of Environment Bill as potentially a very positive robust governance 

structure which will provide mechanisms enable government to address the scale of 

challenge.  The proposed ‘report on polices and procedures’ (RPP) in the Bill needs to 

provide the in depth level of analysis of emissions reduction needed and the measures that 

will deliver it. Energy efficiency measures from residential sector will need to play a 

significant part of this. However delay in production of this report till 2018 means an 

unsatisfactory delay to robust plan for Welsh Government considering the level of action 

needed by 2020 to meet its commitment of emissions reduction of 40%. We therefore 

recommend that RPP is produced sooner.  

The more in depth analysis and route map we are recommending in the Welsh Government 

energy efficiency strategy will support this work. We would have serious concerns Welsh 

Government if delayed commitment to substantial energy efficiency programmes until the 

RPP. Hope that it will be a key feature in the next programme for government. 

The Scottish Government has recently committed to a programme of energy efficiency 

measures. We are currently exploring a comparison between this commitment and Welsh 

Government’s.  

New Build 

Building regulations are the primary tool for determining the energy efficiency of new and 

existing building stock. WWF Cymru regrets the huge missed opportunity presented by the 

edecision to improve the energy efficiency of new homes by only 8% in 2013. Details on our 

concerns our outlined in a blog on this issue4. 

For more information, please contact: xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

                                                        
3 http://assets.wwf.org.uk/downloads/wwf_heat_report_summary_web.pdf 
4 https://blogs.wwf.org.uk/blog/climate-energy/new-housing-energy-plans-are-a-wasted-
opportunity/ 
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Executive Summary 

The project 

In 2010, the Welsh Government committed to two greenhouse gas reduction targets: 

 

 To reduce emissions within all areas of devolved competence by 3% each year from 2011 to 

2020, against a baseline of average emissions over the period 2006-2010 

 To reduce all Welsh emissions by 40% by 2020, against a baseline of emissions in 1990. 

 

The residential sector is a significant contributor to greenhouse gas emissions in Wales, accounting for 

almost a quarter of the country’s emissions. As such, reducing emissions in this sector is crucial if the 

above climate change targets are to be met. A number of policies and programmes have therefore been 

put into place, by both the Welsh and UK governments, aiming to improve the energy efficiency of the 

housing stock1. 

 

The purpose of this study is to evaluate the impact of these policies and programmes, and the ongoing 

activity required in order to achieve 2020 targets. This involves quantifying the total level of energy 

efficiency activity which has taken place in the Welsh housing stock since the last detailed property 

survey in 2008, and calculating the emissions reduction this has achieved. The study has then modelled 

a number of policy scenarios to 2020, showing the emissions reduction potential of each and therefore 

the activity required for 2020 target emission levels to be met. 

 

Programme impact 

Our modelling indicates that, between 2007 and 2014, energy efficiency programmes in Wales 

prevented the release of around 2.0 MtCO2e. The programme responsible for both the greatest number 

of energy efficiency installations and the greatest carbon reduction was the Carbon Emissions Reduction 

Target (CERT), a UK government programme which ran from 2008-2012. However, whilst CERT 

accounted for over 70% of installations, our modelling suggests it was responsible for only 39% of the 

emissions reduction; other, smaller scale policies have had a much bigger impact on a per-measure 

basis. In particular, the Feed-in Tariff has contributed almost a third of the emissions reduction, despite 

accounting for only 5% of total installs. 

 

The Welsh Government schemes Nest and Arbed, combined, accounted for 8% of the emissions 

reduction. Cumulatively, they have prevented the release of 0.17MtCO2e between 2007-2015. The 

remaining 92% of policy-based emissions reduction, 1.85 MtCO2e, is attributable to schemes led by the 

UK government.  

 

                                                

 
1
 Details regarding the distinction between these two targets and how progress towards them is measured are 

available here: http://gov.wales/topics/environmentcountryside/climatechange/publications/measuring-greenhouse-
gas-reduction/?lang=en  
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Meeting the 2020 targets 

The 3% target 

The 3% emissions reduction target requires a 3% year-on-year emissions reduction in all areas of 

devolved competence in Wales. To achieve the target, emissions must therefore be reduced by 27% (9 

years at 3% annual reduction) compared to the baseline of average emissions between 2006 and 2010. 

This gives a target emissions level of 5.60 MtCO2e by 2020. 

 

The target is based on ‘non-traded’ emissions (emissions which are not incorporated in the EU 

Emissions Trading Scheme), therefore does not include areas outside the devolved government’s 

powers such as heavy industry and power generation. However, the target also includes ‘end-user 

electricity’ emissions – these are the ‘traded’ emissions produced due to electricity consumption. These 

are included because, whilst Welsh Government does not have control over electricity generation, their 

actions can have significant influence on electricity consumption by end-users. This inclusion of 

emissions related to electricity is of significant importance when evaluating progress towards the target. 

Electricity-related emissions make up a large proportion of emissions included within the 3% target, yet 

are strongly influenced by areas outside Welsh Government control, such as decarbonisation of the 

electricity supply. 

 

In order to meet the 3% target, emissions from the residential sector need to be reduced to 5.60 MtCO2e 

by 2020. Looking at National Atmospheric Emissions Inventory (NAEI)2 emissions up to 2013 (Figure 1), 

Wales is currently on-track to meet this target by 2020. However, as detailed below, this is heavily 

dependent upon decarbonisation of the electricity grid. Figure 1 plots the average degree days3 per year 

in Wales to show the extent to which the yearly variation in emissions has been affected by external 

temperature. 

                                                

 
2
 Based on source and end-user electricity emissions (those relevant to the government’s 3% target) from the 2015 

National Atmospheric Emissions Inventory (NAEI), available here: 
http://naei.defra.gov.uk/reports/reports?report_id=810 (Devolved administration tables) 
 
3
 Further information on heating degree days are given Section 4 of this report. 
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Figure 1: Modelled and recorded emissions from 2007-2012, compared to the 3% target

 
 

Our future modelling in Figure 2 indicates that even with no further action by energy efficiency 

programmes this 2020 target is likely to be met. Even under a scenario whereby there is no additional 

uptake of energy efficiency measures after 2014, emissions by 2020 drop to 5.31 MtCO2e. Scenarios 1 

to 6 in Figure 2 represent increasing degrees of uptake of energy efficiency measures. Details on each 

scenario can be found in the main body of the report in Table 3.1, Section 3.4. The data associated with 

this figure can also be found in Section 5.1, Table 5.1. 

 

Figure 2: Scenario emissions compared to the 3% target

 

 

However, this ongoing drop in emissions from the residential sector is highly dependent upon the future 

decarbonisation of the electricity grid. The ‘carbon-intensity’ of the grid is a measure of how much carbon 
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dioxide (and equivalent greenhouse gases) is released for electricity generation. As increasing amounts 

of electricity are generated by carbon-free renewable sources, the carbon-intensity of the grid will 

decline, meaning the environmental impact of electricity use decreases. 

 

The Department of Energy and Climate Change (DECC) project that by 2020 the carbon-intensity of the 

grid will be 0.26 kgCO2/kWh; this is 48% lower than the grid’s carbon intensity in 2013 (the latest year of 

recorded data). Over the last 3 years of recorded data, carbon intensity has been relatively stable, and 

has not shown any significant decline; it is therefore questionable whether projections for such a 

significant and rapid decline in grid carbon-intensity will actually be achieved. 

 

Figure 3 below projects emissions if grid decarbonisation does not progress at the projected pace. If, for 

example, grid carbon intensity remains at its present level4, emissions in 2020 would be 6.29 MtCO2e 

under a ‘no further uptake’ scenario (scenario 1). This is considerably higher than the 5.60 MtCO2e 

target. This means significantly more effort will be required to meet the 2020 target. 

 

Furthermore, Figure 3 shows that if grid carbon intensity remains at present levels, a large scale rollout 

of energy efficiency (Scenario 6) is required to meet the 3% target. Comparing scenario 1 in Figure 3 

below to scenario 1 in Figure 2 above shows the importance of grid decarbonisation – 73% of the 

decrease in emissions seen in Figure 2 is due to decarbonisation rather than reduced energy 

consumption.  

 

Figure 3:  Emissions under scenario 1 and 6 if there is no grid decarbonisation

 

                                                

 
4
 Assumes a grid carbon intensity of 0.503 kgCO2/kWh between 2015 and 2020; this is the average carbon 

intensity between 2010 and 2015. 
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The indication that Wales is on track to meet its 3% target with minimal effort should therefore be treated 

cautiously. A large proportion of the decrease in emissions seen is not due to Welsh Government action, 

but instead is due to grid decarbonisation. The emission reductions seen under these future scenarios 

are therefore vulnerable to activity outside Welsh Government’s control. If decarbonisation projections 

are not met, which seems possible given the rapid decline predicted, the Welsh Government will not 

meet its 3% target at the housing stock’s current level of energy efficiency. Significantly greater activity 

would be required to further reduce energy demand, through improving the energy efficiency of the 

housing stock, if the target is to be achieved without such heavy reliance upon grid decarbonisation. 

 

The 40% target 

The 40% emissions reduction target aims to reduce all emissions in Wales by 40% compared to 1990 

levels. This target includes all emissions, not just those which fall within the Welsh Government’s 

devolved powers. The target is measured based on ‘source’ emissions, meaning it only includes 

emissions which are directly released by each sector of the economy. 

 

When looking at all sectors collectively (residential, industrial, agricultural etc.), source emissions will 

therefore include all emissions released in Wales. However, when looking only at the residential sector 

in isolation, emissions due to electricity consumption are not included within the target. Emissions from 

electricity are attributed to the power station generating the electricity, rather than the household using it. 

The ‘source’ emissions from the residential sector therefore does not include any emissions related to 

electricity use; any measures which impact emissions from electricity use (such as installation of low 

energy lighting or solar photovoltaics) therefore have no impact on progress towards the 40% target. 

 

Although within the 40% target there is no sub-target set exclusively for the residential sector, if we were 

to assume an even 40% reduction across all sectors of the economy, progress towards the 40% 

reduction in the residential sector is currently not on-track5. Since progress towards the 40% target in the 

residential sector requires a reduction in all non-electricity based consumption, achieving the target 

cannot rely on decarbonisation of the grid. Figure 4 shows progress towards this target to 2014; 

modelled emissions in 2014 are 0.28 MtCO2e above the target level (recorded NAEI emissions show 

high levels of variability due to changes in weather between the years).  
  

                                                

 
5 It is likely that the 40% target will not be met by a proportionally equal reduction in emissions in all sectors, 
therefore the residential sector may not be required to reduce emissions by a full 40%. However, due to lack of 
information regarding a breakdown of emissions targets by sector, for this analysis we have compared progress 
against a direct 40% emissions reduction. 
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Figure 4: Source emissions, modelled and recorded, from 2007-2014
6
 

 
 

Figure 5 shows the results of our future scenarios modelling with regards to the 40% target, and what 

action is required to meet the 2020 target. Since ‘source’ emissions from the residential sector are 

predominantly due to heating, achieving the target will require investment both in methods to reduce 

heating demand (for example, through insulation) and to reduce the carbon intensity of heating fuels (for 

example, using renewable heating sources). Our scenarios indicate that significant action in these areas 

will be required between 2015 and 2020 if this target is to be met. Even under a scenario modelling 

100% uptake of cavity wall insulation, loft insulation, draught proofing, condensing boilers and solid wall 

insulation source emissions are reduced only to 3.53 MtCO2e; this is still 0.52 MtCO2e above the 40% 

target level. 

 

Achieving the target will therefore also require uptake of renewable heating. We modelled three 

scenarios incorporating renewable heat (scenarios 7, 8 and 9)7. The most viable scenario which could 

achieve the target was scenario 9, which requires: 100% uptake of cavity wall insulation, loft insulation, 

draught proofing and condensing boilers; 25% uptake of solid wall insulation; and uptake of renewable 

heat into 25% of homes. In total, this would require installation of over 2.2 million energy efficiency 

measures, at a cost of around £5.2 to £9.3 billion. 

 

                                                

 
6
 The target trajectory shown is based on emissions starting at the level recorded in the NAEI in 2010 (since this is 

the start year of the policy), and reducing evenly to the target level (40% below 1990 emissions) in 2020 
7
 Full details on each of the scenarios can be found in Table 3.1, Section 3.4. 
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Figure 5: Scenarios to meet the 40% target

 

 

Since this analysis is based purely on source emissions, it does not account for the important role played 

by domestic renewable electricity generation in cutting Welsh carbon emissions. Whilst these systems 

are installed on residential properties, under residential energy efficiency schemes, their benefit is 

instead attributed to the power generation sector. These systems are therefore not incorporated when 

evaluating the residential sector’s progress towards the 40% target. This shows how the 40% target, in 

its current form, poses challenges to valuing the impact of electricity demand reduction and micro-

renewables in the residential sector. Since the actions required to achieve emission reduction targets will 

vary considerably between sectors, the inability to effectively monitor progress on a sector-by-sector 

level may limit the 40% target’s utility in stimulating practical on-the-ground action.  

 

Summary 

Our modelling indicates that progress towards the Welsh Government’s climate change targets is mixed. 

To date, the residential sector is on-target for its 3% year-on-year reduction commitment, leaving the 

sector well placed to achieve the 2020 target even with minimal ongoing action. However, future 

progress towards this 2020 goal is heavily dependent on grid decarbonisation. In our scenario 1 (no 

uptake of energy efficiency measures post-2014), 73% of the reduction in emissions seen between 2014 

and 2020 is due to grid decarbonisation. Since electricity generation is outside of the Welsh 

Government’s devolved powers, this high dependence on decarbonisation leaves progress towards the 

target vulnerable to processes outside Welsh Government’s control. To reduce this vulnerability, Welsh 

Government must focus greater efforts on reducing energy consumption, rather than relying on reduced 

Emissions in 1990 

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

2014 2015 2016 2017 2018 2019 2020

M
tC

O
2e

 

Emissions trajectory for scenarios 1-9 based on source  emissions 

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Scenario 6

Scenario 7

Scenario 8

Scenario 9

Tudalen y pecyn 43



 

Progress towards energy reduction targets in Wales  page 11 of 53 

carbon intensity of the energy itself. Reducing consumption will require ongoing action to continue 

improving the housing stock’s energy efficiency. 

 

Progress towards the 40% residential target has been much slower. This target requires a reduction in 

non-electricity based emissions from households. Achieving this target therefore requires further energy 

efficiency measures to reduce heating demand, plus significant uptake of renewable heating 

technologies to reduce the carbon-intensity of heating. Given what is required, achieving a 40% 

emission reduction in the residential sector by 2020 will be extremely challenging. Our analysis indicates 

that around 2.2 million additional energy efficiency measure installations will be required between now 

and 2020 for the target to be met; this is almost 3 times the number of installations made from 2007 to 

2014. Significantly greater investment will therefore be required for a 40% reduction in source emissions 

to be achieved. 
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1. Introduction 

The residential sector is responsible for almost a quarter (24%) of carbon dioxide emissions in Wales8. 

As such a significant contributor to the country’s emissions, improving the efficiency of energy use in this 

sector must be a central component in strategies to reduce Welsh greenhouse gas emissions. 

 

The Welsh Government has committed to two greenhouse gas reduction targets: an annual 3% 

reduction in emissions year-on-year to 2020 against a 2006-2010 baseline; and a 40% reduction in all 

emissions in Wales by 2020 against a 1990 baseline. In order to meet these targets in the residential 

sector, a number of energy efficiency programmes have been put into place, by both the Welsh and UK 

governments. The purpose of this study is to investigate the impacts of these programmes on Welsh 

CO2 emissions, in order to establish whether annual CO2 reduction targets are being met and what level 

of ongoing activity is required to meet the 2020 targets. 

 

This will be achieved using Energy Saving Trust’s (EST) Welsh Housing Energy Model (HEM). The most 

recent assessment of the Welsh housing stock’s energy efficiency is from the 2008 Living in Wales 

property survey; the HEM has therefore been used to model how improvements in the housing stock 

since 2008, and subsequently how emissions from the sector have changed.  

 

1.1 Project aims 

The project has four main aims: 

 

1. To quantify the total level of energy efficiency activity in the Welsh Housing stock from 2008 

(when the last Living in Wales survey was conducted) to 2015; 

2. To calculate the emissions reduction this activity has achieved; 

3. To compare this reduction in emissions to the requirements set by the Welsh Governments 

targets; 

4. To evaluate the scale of energy efficiency activity needed between now and 2020 in order for 

these targets to be met. 

 

1.2 Previous work 

The study builds upon a previous piece of research conducted by EST for WWF Cymru in 2011. In this 

previous study, the potential costs, benefits and carbon impacts of several residential energy efficiency 

policy scenarios were explored. Two different approaches to improving energy efficiency were explored: 

the first looked at improving the worst performing homes in the private rented sector and in the whole 

                                                

 
8
 Based on source and end-user electricity emissions (those relevant to the government’s 3% target) from the 2015 

National Atmospheric Emissions Inventory (NAEI), available here: 
http://naei.defra.gov.uk/reports/reports?report_id=810 (Devolved administration tables) 
Also quoted in the ‘Climate Change Annual Report’ (2014) (which is based on the 2014 NAEI – the percentage has 
not changed between the two years) available here: http://gov.wales/docs/desh/publications/150616-climate-
change-annual-report-2014-en.pdf  
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Welsh housing stock, the second looked at achieving a 60% CO2 reduction in around a third of Welsh 

homes by 2020. The impact of these scenarios was tested using the Welsh HEM. 

 

In this study, we again use the Welsh HEM in order to evaluate progress made to date on greenhouse 

gas emissions reduction targets, and then evaluate the scale of activity required between 2015 and 2020 

for the targets to be met. 
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2. Context 

2.1 The targets 

In the 2010 Climate Change Strategy, the Welsh Government committed to two emissions reduction 

targets: 

1. To reduce emissions within all areas of devolved competence by 3% each year from 2011 to 

2020, against a baseline of average emissions over the period 2006-2010 

2. To reduce all Welsh emissions by 40%, against a baseline of 1990, by 2020 

 

The 3% target 

The 3% target covers the 6 main greenhouse gases9 (each reported as CO2 equivalent) and covers all 

areas of devolved competence in Wales. This means that the target is based on ‘non-traded’ emissions 

(emissions which are not incorporated in the EU Emissions Trading Scheme), therefore does not include 

areas such as power generation and heavy industry which are outside of the Welsh Government's 

devolved powers. 

 

However, the target does involve the end-user ‘traded’ emissions relating to electricity consumption. This 

is because whilst electricity generation is outside Welsh Government control, they are able to influence 

electricity consumption. Reducing electricity consumption will be of significant importance in mitigating 

climate change, therefore it was deemed necessary to incorporate this within the national target. The 

relevant emissions from the National Atmospheric Emissions Inventory (NAEI) for the 3% target are 

therefore the ‘source’ emissions (those emitted directly at the site) plus the ‘end-user electricity’ 

emissions for the residential sector. 

 

The 3% target was agreed in 2010, and requires an annual emissions reduction of 3% compared to a 

baseline of average emissions between 2006 and 2010. Since the baseline is based on 2006-2010 

emissions rather than previous year emissions, it provides a fixed reference point for emissions 

reductions. However, slight alterations may occur in the baseline each year with the update of the NAEI. 

Any alterations to the methodology used to compile the NAEI are back-cast across the entire time series 

of emissions, meaning small changes in historic emissions do occur. 

 

In the residential sector, the baseline is 7.67 MtCO2e (based on the most recent NAEI, published June 

2015). This figure is slightly lower than that stated in the 2014 Climate Change Annual Report (7.69 

MtCO2e), but higher than the original baseline stated in the 2010 report (7.48 MtCO2e) due to changes in 

the NAEI methodology explained above. 

 

The 3% overall target does not need to be met evenly across all sectors. In the original 2010 Climate 

Change Strategy for Wales Delivery Plan for Emission Reduction it was anticipated that around 19% of 

                                                

 
9
 This is the 6 direct greenhouse gases under the Kyoto Protocol, all of which contribute directly to climate change 

due to their positive radiative forcing effect: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) 
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the overall emissions reduction would be met by the residential sector10. However, in the more recent 

2014 Annual Report, the target emissions in the residential sector have been defined “assuming a 3% 

per annum reduction” (Climate Change Annual Report 2014, p29). In this study therefore, we have 

assumed the residential sector target to be a 3% annual emissions reduction, meaning an annual 

reduction of 0.23MtCO2e must be achieved each year until 2020.  

 

The 40% target 

The second commitment made by Welsh Government is to reduce greenhouse gas emissions by 40% 

by 2020, against a baseline of 1990. This target encompasses all emissions, both traded and non-

traded, therefore incorporates emissions outside the Welsh Government’s devolved competence. The 

baseline for 1990 emissions is 57.6MtCO2e, giving a 2020 target for total emissions of 34.6MtCO2e. 

Within the residential sector, the baseline is 5.01MtCO2e. 

 

This target is based on ‘source’ emissions, whereby emissions are attributed to the sector that emits 

them directly. This means that all emissions from electricity use are attributed to the power station 

generating the electricity, rather than the end-user. This is an important feature to note when evaluating 

progress towards the 40% target: any emissions relating to electricity use are not included when looking 

only at the residential sector, since electricity-related emissions are released by a power station rather 

than the households directly. At a national scale, looking at all sectors, emissions from electricity use will 

form an important part of the 40% target, but at the scale of the residential sector they are not included, 

as residences are not the direct ‘source’ of emissions. This also means that actions which reduce 

emissions from household electricity use, such as domestic renewable technologies, will be accounted 

for as reduced power station emissions rather than reduced residential emissions. Domestic micro-

generation will therefore not contribute to the residential sector’s progress towards the 40% target, but 

will contribute to the overarching, non-sector specific target. 

 

It is not specified how this 40% emissions reduction is to be met at a sectoral scale, therefore it is not 

known what the specific target for the residential sector is. If we assume the 40% target is reached 

through a proportionally equal reduction across all sectors, the target for residential emissions would be 

3.01MtCO2e by 2020. In reality, it is likely that proportionally higher emissions reductions are anticipated 

in the power generation sector, allowing lower emission reductions in the residential sector. 

 

Clarity of targets 

Effective monitoring of progress towards these targets is complicated due to the lack of clarity on 

sectoral level targets. For the 3% target, there are slight discrepancies between the targets given within 

the 2010 Climate Change Strategy and 2014 Climate Change Report. In the 2010 Strategy, the target 

specified for the residential sector is stated as: “Residential emissions reduced to between 5.46 and 6.04 

                                                

 
10

 ‘Climate Change Strategy for Wales: Delivery plan for emissions reduction’ (2010), p3. Available here: 
http://gov.wales/docs/desh/publications/101006ccstratdeliveryemissionsen.pdf 
Pie chart in Figure 3 shows 0.57% of emissions reduction will be in residential sector, equivalent to 19% of the 
target. 
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MtCO2e against a baseline of 7.48MtCO2e”11. This is equivalent to a 19%-27% reduction against the 

stated baseline by 2020, or a 2.1%-3.0% reduction per year. In the 2014 Report, this range is lost; 

instead, a simple 3% per annum reduction is applied as the target, giving a 2020 target of 5.61 MtCO2e 

(based on the 2014 baseline figure of 7.69 MtCO2e)12. 

 

For the 40% target, no measurable target is set at all for the residential sector. Since the target is based 

on ‘source’ emissions, monitoring progress in the residential sector alone may appear to give misleading 

results, since the recorded carbon reduction will not incorporate any emissions reduction related to 

electricity consumption. Since action to achieve the target must occur at a secrotal level, measureable, 

achievable targets are required for each sector to allow for effective monitoring and to motivate ongoing 

action.   

 

The lack of clarity around both targets is likely to limit their effectiveness in spurring action within the 

residential sector. It also limits the ability of stakeholders to easily evaluate the effectiveness of schemes 

in relation to these targets.  

 

2.2 Energy efficiency programmes 

In order to achieve these targets, a number of energy efficiency programmes have been put into place 

by both the Welsh and UK governments. These schemes have been designed to improve the energy 

efficiency of the Welsh housing stock, thereby reducing emissions from the sector and reducing the 

number of people suffering from fuel poverty. 

 

Welsh Government schemes 

Nest 

Nest is the Welsh Government’s fuel poverty scheme. It is an ongoing scheme which was launched in 

2011, to replace the Home Energy Efficiency Scheme (HEES). It provides energy improvement 

measures such as insulation and new boilers to households which receive particular means tested 

benefits and are living in low efficiency F and G rated homes. This was very recently extended to also 

cover E rated homes. In addition, the Nest scheme encompasses  an advice and support service, which 

helps to refer people onto other energy efficiency schemes such those provided under supplier 

obligations, alongside referrals to other services such as energy tariff switching services and debt 

advice. 

 

In this analysis, we are only attributing carbon reduction to measures installed with Nest funding. 

Measures installed under other energy efficiency schemes due to a referral from Nest (for example, an 

                                                

 
11

 ‘Climate Change Strategy for Wales’ (2010), p38. Available here: 
http://gov.wales/docs/desh/publications/101006ccstratfinalen.pdf 
Note, this target is based on a baseline of 7.48 MtCO2e, which has since changed due to updates to the NAEI 
methodology. 
12

 ‘Climate Change Annual Report’ (2014), p 29 (graph). Available here: 
http://gov.wales/docs/desh/publications/150616-climate-change-annual-report-2014-en.pdf  
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install CERT funding but installed under the Nest scheme) have not been included to avoid double 

counting with other schemes.  

 

Arbed 

Arbed is another energy efficiency programme run by the Welsh Government. It is an area based 

scheme which targets deprived areas. The first phase ran from 2009-2011, and installed energy saving 

measures in over 6,000 homes. The second phase began in 2012 and will finish later in 2015; this phase 

aims to provide measures to around 4,800 homes. 

 

UK government schemes 

Energy Company Obligation (ECO) 

The Energy Company Obligation (ECO) was launched in 2013, with the first phase running until 2015. 

The second obligation period was launched in April 2015, extending the programme to 2017. ECO is an 

obligation upon energy suppliers to provide energy efficiency measures to households in the UK. This 

includes insulation measures such as wall and loft insulation as well as heating measures such as 

district heating connections and boiler upgrades. There are three main parts to ECO: 

 Carbon Saving Communities Obligation (CSCO) – this specifically targets low income 

households, with at least 15% of installs required to be in rural areas 

 Carbon Emissions Reduction Obligation (CERO) – this targets hard to treat properties, which 

could not be cost-effectively financed under other schemes such as the Green Deal 

 Home Heating Cost Reduction Obligation (HHCRO) – this targets low income and vulnerable 

households and aims to achieve heating savings 

 

Carbon Emissions Reduction Target (CERT) 

CERT ran from April 2008 to December 2012, and was the predecessor to ECO. Energy companies 

were required to achieve 293 million tonnes of CO2 reduction in the UK, with over 40% of those savings 

in a ‘priority group’ of people over 70 years of age or in receipt of certain benefits. 

 

Community Energy Saving Programme (CESP) 

CESP ran from 2009 to 2012. It was an area based scheme targeting those living in the most deprived 

15% of areas, as defined under the Indices of Multiple Deprivation. It was designed as a ‘whole house’ 

approach, to maximise fuel savings for vulnerable households. 

 

Green Deal Finance and Green Deal Home Improvement Fund 

The Green Deal is an ongoing programme launched in 2012, which targets ‘able-to-pay’ households to 

encourage them to install energy efficiency measures. Loans are provided for the purchase and 

installation of energy efficiency products, with loan repayments made through savings on energy bills. 

The Green Deal is complemented by the Home Improvement Fund, which allows money to be claimed 

back on certain measures. 

 

Feed-in-Tariff (FiT)  

Feed-in Tariffs for domestic renewable energy generation have been available since 2010. They provide 

guaranteed income over 20 years for those purchasing and installing an eligible renewable technology. 

Payments are based upon the amount of energy the system produces, with additional income for any 
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energy they export to the grid. It has proven most popular in the domestic sector for incentivising solar 

photovoltaic installations. FiT payments are made from FiT licensees (energy suppliers) to installation 

owners. 

 

Domestic Renewable Heat Incentive (RHI) 

The domestic Renewable Heat Incentive (RHI) is a similar scheme to the Feed-in-Tariff, designed to 

incentivise renewable heating technology uptake in single properties (rather than on district heating or a 

system that shares heat between two or more domestic dwellings). It covers technologies such as heat 

pumps, solar thermal water heating and biomass boilers. The RHI was launched in April 2014 and 

provides users with a payment tariff for 7 years from accreditation Payments are made from the 

Department of Energy and Climate Change (DECC) directly to the owner of the renewable heat systems. 

This is different to the non-domestic RHI which is aimed at commercial or district heating schemes, 

where the payments are made over 20 years. 
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3. Methodology 

3.1 Overview 

The most comprehensive assessment of the Welsh housing stock is the Living in Wales (LiW) property 

survey. This survey is made up of a representative sample of homes in Wales, recording the 

characteristics such as building size, heating system, level of insulation and building type. Based on this 

information, it is possible to evaluate the energy efficiency of the Welsh housing stock, and subsequently 

model the carbon emissions it generates. 

 

However, the most recent LiW property survey was undertaken in 2008. Since this time, the energy 

efficiency of the Welsh housing stock has evolved considerably, as a result of energy efficiency 

programmes, construction of new homes, and improvements made outside of government programmes 

(such as the spread of low energy lighting). As no publicly available central record exists of the energy 

performance of the Welsh housing stock in 2014, we have collected data about the number of measures 

installed through each of these mechanisms to develop a picture of the present state of the Welsh 

housing stock’s energy performance. 

 

This data has then been input into EST’s Welsh Housing Energy Model (HEM), which distributes the 

measures across appropriate property archetypes within the housing stock. From this, the HEM models 

annual CO2 equivalent (CO2e) emissions from the housing stock, up to 2014.  

 

In this way, a detailed picture of the changing energy efficiency of the Welsh housing stock from 2008 to 

2014 was built up, and carbon emissions over the period modelled. Building on this, a series of future 

scenarios were modelled up to 2020. These scenarios were constructed to represent increasingly 

ambitious policy scenarios for the next five years. The scenarios were modelled using the HEM, allowing 

carbon emissions under each scenario to be projected. These could then be compared to Welsh 

Government targets in order to evaluate what further action will be required to achieve 2020 targets. 

 

A more detailed examination of each methodological step is provided in the following sections. 

 

3.2 Data collection 

In order to create an accurate picture of the current Welsh housing stock, it was necessary to collect 

data regarding the number of energy efficiency installations made to properties since the 2008 LiW 

survey. Data on each of the programmes outlined in Section 2.2, plus any additional relevant schemes 

identified, was therefore collected. 

 

For a number of these programmes, detailed installation data was available from EST’s Home Energy 

Efficiency Database (HEED). HEED contains records of all domestic energy efficiency and renewable 

measures installed in the UK under the supplier obligations EEC, CERT and CESP as well as 

installations that took place under HEES and the Low Carbon Buildings Programme. It therefore gives at 

a complete picture of all government and supplier funded installations to have taken place up until 2012 

in Wales. 
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For the more recent schemes, including Nest and Arbed, data was not available from HEED and was 

therefore compiled from other sources. In these cases, data available was often less detailed, therefore 

certain assumptions had to be made to create a full dataset. Detail on the data sources and any 

assumptions made regarding the data for each scheme can be seen in Appendix A, Table A.1. 

 

Alongside the total number of measures installed, it was also important to understand the number of 

households into which more than one measure was installed, since this has an impact on the carbon 

saving attributable to each measure. For each possible combination of the three main energy efficiency 

measures (wall insulation (solid/cavity), boiler installation and loft insulation) a figure for households 

receiving that combination was therefore calculated, using probabilistic calculations. 

 

Data was also collected on natural, ‘business as usual’ uptake of measures which occurs unrelated to 

any government schemes. Figures for non-programme related uptake of new condensing boilers, low 

energy lighting and energy efficient appliances were collected, since these are all measures which have 

been installed in large numbers by individual householders. Details on the sources for this data are also 

in Appendix A, Table A.1. 

 

3.3 Modelling to 2014 

The data collected above was used to model the changing energy efficiency of the Welsh housing stock, 

and subsequently the change in annual CO2 emissions. This modelling was undertaken using the Welsh 

HEM. The HEM is a Standard Assessment Procedure (SAP)13 based model which, using a detailed 

picture of the Welsh housing stock, can assess changes in energy consumption of the residential sector 

based on the application of different combinations of measures. Being SAP-based, the HEM takes 

account of interactions between measures, for example the savings from a new boiler if loft insulation is 

already installed will be different to savings from installing a new boiler and loft insulation at the same 

time. The HEM is able to model a wide range of different measures, applied to different house types, 

with varying annual uptake rates. 

 

In the 2011 analysis undertaken by EST for WWF, the HEM was based upon SAP 2005, the most recent 

version of SAP available at the time. For this project, we have updated the assumptions within the HEM 

to those given in SAP 2012, to give a more accurate reflection of building parameters. In addition, a 

number of other factors have been updated to incorporate the most up to date input data. Full details of 

changes made to the HEM can be seen in Appendix B. 

 

We used 2008 as the base year of the model, since the latest assessment of the Welsh housing stock 

was made in 2008. From this, two scenarios were modelled up to 2014, a ‘business as usual’ (BAU) 

scenario and a policy scenario. 

 

                                                

 
13

 For more information on SAP, see https://www.gov.uk/standard-assessment-procedure  
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Business as usual (BAU) scenario 

This scenario provides a ‘business as usual’ assessment of Welsh residential emissions. The difference 

between the BAU and policy scenarios is therefore the additional CO2 saving achieved by the energy 

efficiency programmes. 

 

The BAU scenario includes the uptake of all energy efficiency improvements that have taken place, and 

are likely to take place, without direct intervention from an energy efficiency schemes such as NEST, 

CERT or FIT.  

 

However, the BAU scenario does include policies that have led to the installation of efficient heating 

systems, low energy lighting and energy efficient appliances indirectly, for example through regulations 

that phase-out or prohibit the sale or installation of less efficient products. This includes policies such as:  

 

 Changes to the 2005 building regulations that prohibit replacing Gas, Oil and LPG boilers with 

non-condensing boilers 

 EU Ecodesign directive leading to the phase out of incandescent light bulbs 

 EU Energy Labelling and Ecodesign directives leading to general reduction in appliance 

consumption. 

 

Business as usual replacement of boilers between 2008 and 2015 has been estimated using data from 

DECC’s UK Housing Energy Factfile14 about boiler replacement and scaled to match data from the 

Living in Wales 2008 survey regarding the number boilers suitable for replacement in Wales. 

 

The uptake rate of low energy lighting in Wales (energy saving lightbulbs and LEDs) between 2008 and 

2014 has been derived from DECC’s Energy Consumption in the UK15 (ECUK) and scaled to match 

numbers of households in Wales. The number of households with at least 80% low energy lighting was 

calculated, and the ongoing uptake rate calculated as a percentage of remaining potential. This rate was 

then applied to the Welsh housing stock. 

 

The HEM model only allows for percentage reduction in electricity consumption from electrical 

appliances as an input. Therefore policies affecting individual electrical appliances cannot be modelled. 

We have used trend data from ECUK, which shows an average 1.53% per year reduction in electricity 

consumption from appliances. This has been projected for future years to 2020. 

 

Policy scenario 

The policy scenario is the net impact of all energy efficiency programmes implemented in Wales since 

2008. The data on annual installation of each measure (see Section 3.2) was distributed across 

appropriate property archetypes within the HEM. A range of characteristics determined whether a 

                                                

 
14

 DECC (2014) United Kingdom Housing Energy Fact File: 2013  https://www.gov.uk/government/statistics/united-
kingdom-housing-energy-fact-file-2013  
15

 DECC (September 2014) Energy Consumption in the UK https://www.gov.uk/government/statistics/energy-
consumption-in-the-uk  
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property archetype was deemed appropriate for each measure. For example, cavity wall insulation is 

only appropriate in uninsulated cavity walled homes. This appropriateness also varies amongst the 

policies; for all installations made under Nest, for example, measures were restricted to only F and G 

rated properties. Any overlap in properties into which measures were installed was restricted to the 

limited number of households which received multiple measures, as calculated in Section 3.2. Installing 

multiple measures in the same property has dynamic effects which influence the carbon saving potential 

of each measure, therefore avoiding overlap is important to ensure an accurate emissions estimate is 

produced. 

 

3.4 Modelling to 2020 

In order to evaluate future progress required to achieve 2020 targets, a series of different scenarios were 

constructed and modelled in the HEM. These scenarios ranged from ‘no uptake of measures after 2014’, 

to provide a baseline for what would happen if no new policies are implemented, to full uptake of a range 

of different measures.  

 

Nine scenarios were modelled. The first 6 scenarios model the savings for the consecutive complete 

uptake of condensing boilers, cavity wall insulation, loft insulation, draught proofing and solid wall 

insulation. The measures have been applied in order of cost effectiveness based on the Committee on 

Climate Change’s marginal abatement cost curve provided in the 4th carbon budget review16. The 

remaining 3 scenarios combine measures required in order for Wales to meet the 40% reduction target. 

These scenarios: 7, 8 and 9 include a varying combination of renewable heat technologies and solid wall 

insulation to find a cost optimal means of reaching the 40% target. 

 

The scenarios are detailed in Table 3.1 below. Scenarios 1-9 were created using DECC’s projected grid 

carbon factors for electricity; scenarios 1b and 6b were created assuming carbon intensity remains at its 

present level (see Section 5.1, ‘Grid decarbonisation’ for more detail). In all cases, unless otherwise 

stated, business as usual uptake of low energy lighting, double glazing, insulated hot water cylinders, 

insulated doors, and condensing boilers is included in the scenario. This BAU uptake represents the 

number of measures which we could expect would be installed naturally by householders regardless of 

future policies.  

 

 

 

 

 

 

 

 

                                                

 
16

 Committee on Climate Change (2013) ‘Fourth Carbon Budget Review – technical report – sectoral analysis of 
the cost-effective path to the 2050 target’. Available here: https://www.theccc.org.uk/wp-
content/uploads/2013/12/1785b-CCC_TechRep_Singles_Chap3_1.pdf  
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Table 3.1: Scenarios 

Scenario Description 

Scenario 1: No uptake No uptake after 2014 of cavity wall insulation 

(CWI), solid wall insulation (SWI), loft insulation 

(LI), or draught proofing (DP); only BAU uptake 

of condensing boilers (i.e. natural replacement 

when boilers break down). 

Scenario 2:  100% uptake by 2020 of condensing boilers; no 

uptake after 2014 of CWI, SWI, LI, or DP 

Scenario 3:  100% uptake by 2020 of both condensing 

boilers and CWI; no uptake after 2014 of SWI, 

LI, or DP 

Scenario 4:  100% uptake by 2020 of condensing boilers, 

CWI and LI; no uptake after 2014 of SWI or DP 

Scenario 5:  100% uptake by 2020 of condensing boilers, 

CWI, LI and DP; no uptake after 2014 of SWI 

Scenario 6:  100% uptake by 2020 of condensing boilers, 

CWI, LI, DP and SWI 

Scenario 7:  100% uptake by 2020 of condensing boilers, 

CWI, LI, DP and SWI plus uptake of renewable 

heat in 75% of off-gas homes  

Scenario 8:  100% uptake by 2020 of condensing boilers, 

CWI, LI, DP and SWI plus uptake of renewable 

heat in 25% of Welsh homes (including the 75% 

of off-gas properties) 

Scenario 9:  100% uptake by 2020 of condensing boilers, 

CWI, LI, and DP; 25% uptake of SWI; uptake of 

renewable heat in 25% of homes (including the 

75% of off-gas properties)  

Scenario 1b:  Identical to scenario 1, but assuming grid 

carbon factor remains at 0.502 kgCO2/kWh 

(average of 2010-2015) 

Scenario 6b: Identical to scenario 6, but assuming grid 

carbon factor remains at 0.502 kgCO2/kWh 

(average of 2010-2015) 

 

In order to allocate appropriate renewable heating technologies to homes, the following principles were 

used in scenario 7: 

 Ground Source Heat Pumps (GSHPs): applied to all large (detached or semi-detached), off-gas 

homes deemed  to have good thermal performance (archetypes more likely to have good 

insulation levels and double glazing than average) 

 Air Source Heat Pumps (ASHPs): applied to all small, off-gas homes 
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 Biomass boilers: applied to all medium off-gas homes and all large off-gas homes deemed in 

poor condition (archetypes less likely to have good insulation levels and double glazing than 

average) 

 

This ensured no overlap between households, so no household was allocated two different renewable 

heating technologies. In scenarios 9 and 10, the same principles were used to allocate technologies, 

except they could each also be installed in on-gas homes. In scenarios 8, 9 and 10, renewable heat 

systems were installed in 75% off-gas homes, representing 14% of the total housing stock. In scenarios 

9 and 10, they were also installed in an additional 11% of the housing stock, to cover 25% of the housing 

stock in total. 
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4. Results: Modelling to 2014 

4.1 Overall programme impact 

Figure 4.1 shows the overall impact of energy efficiency programmes implemented between 2007 and 

2014 (data in Table 4.1). From this, it can be seen that total residential emissions (‘source’ plus ‘end-

user’) in 2014 were 6.64 MtCO2e. This is compared to ‘business as usual’ (BAU) emissions for 2014 of 

7.19 MtCO2e, meaning the programmes have reduced annual CO2 emissions by around 0.55 MtCO2e. 

Cumulatively, since 2007, our modelling shows that the programmes have prevented the emission of 2.0 

MtCO2e. The slight increase in emissions in 2014 shown in Figure 4.1 is due to a change in carbon-

intensity of the electricity grid. These results indicate that, in 2014, carbon emissions were on track to 

meet the 3% target. 

 

Figure 4.1: Source plus end user electricity emissions to 2014
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Heating degree days 

Heating degree days per year is a measure which indicates the amount of heating required in a year, 

varying according to outside temperature. It is the number of degrees by which a day’s average 

temperature is below 15.5 degrees Celsius, summed for each day over the year. This means that in 

colder years, when more heating is required, the number of degree days will be higher than for warmer 

years.  

The 20 year average up to August 2015 for Wales is 1983 degree days per year. Between 2007 and 

2013, 2010 was the coldest year with 2463 degree days/yr. This corresponded with a peak in end user 

and source emissions. Similarly 2011 was the warmest year with only 1786 degree days/yr when 

emissions fell to their lowest. These trends show the extent to which household emissions are 

dependent on external temperatures. 
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Table 4.1: Annual modelled and recorded emissions 

Year 

Required 

emissions to be 

on trajectory for 

the 3% target 

(MtCO2e) 

BAU modelled 

emissions (no 

policies post-

2007) (MtCO2e) 

Modelled 

emissions with 

the policies 

(MtCO2e) 

NAEI recorded 

emissions17 

(MtCO2e) 

2007 - 7.35 7.35 7.63 

2008 - 7.46 7.39 7.68 

2009 - 7.38 7.27 7.22 

2010 7.67 7.28 7.13 7.73 

2011 7.44 7.08 6.80 6.37 

2012 7.21 7.06 6.66 7.10 

2013 6.98 6.97 6.51 6.87 

2014 6.75 7.19 6.64 - 

 

Figure 4.1 and Table 4.1 also show how these modelled results compare to the emissions recorded by 

the National Atmospheric Emissions Inventory (NAEI). Overall, our modelled results show slightly lower 

levels of emissions than those recorded. In part, this is due to comfort-taking, which is not included in the 

HEM model. Comfort taking would act to increase emissions, since the benefits of energy efficiency 

improvements are taken as additional warmth rather than reduced energy use. To some extent, it may 

also be because the NAEI data is not adjusted to account for annual variations in temperature, therefore 

peaks in emissions represent cold winters rather than a change in housing efficiency. 

 

The change in ‘source’ carbon emissions since 2007 is shown in Figure 4.2 and Table 4.2; this shows 

emissions released directly from households, and therefore does not include those from electricity 

consumption. These are the emissions relevant to the 40% target. This shows that the programmes 

have reduced non-electricity-based emissions by 0.27 MtCO2e compared to what would have occurred 

under a BAU scenario.  

 

Assuming the residential sector is required to reduce source emissions by 40%, this figure shows that 

Wales is currently not achieving its target in this sector. However, as noted in Section 2.1, it is likely that 

the emissions reduction required in the residential sector will be lower than 40%, therefore the overshoot 

seen in Figure 4.2 is speculative. 
 

                                                

 
17

 Source plus end user electricity emissions from the NAEI (2015) dataset, ‘Devolved Administration Tables’, 
available here: http://naei.defra.gov.uk/reports/reports?report_id=810  
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Figure 4.2: Source emissions to 2014
18

 

 

Table 4.2: Annual modelled and recorded source emissions 

Year 

Required 

emissions to be 

on trajectory for 

the 40% target 

(MtCO2e) 

Business as usual 

modelled 

emissions (no 

policies post-

2007) (MtCO2e) 

Modelled 

emissions with 

the policies 

(MtCO2e) 

NAEI recorded 

emissions 

2007 - 4.68 4.68 4.48 

2008 - 4.66 4.60 4.62 

2009 - 4.64 4.54 4.40 

2010 4.88 4.63 4.50 4.88 

2011 4.67 4.63 4.44 3.79 

2012 4.46 4.62 4.38 4.24 

2013 4.25 4.61 4.35 4.25 

2014 4.05 4.60 4.33 - 

 

4.2 Model uncertainty – differences between modelled and actual emissions 

Models will only account for a certain number of factors affecting energy consumption. This means that 

there will always be a difference between modelled emissions and actual emissions. 

 

                                                

 
18

 The target trajectory shown is based on emissions starting at the level recorded in the NAEI in 2010 (since this is 
the start year of the policy), and reducing evenly to the target level (40% below 1990 emissions) in 2020 
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Factors that the Housing Energy Model does not directly account for directly include comfort taking (see 

section 5.3 for further details) and year on year variation in weather.  The HEM does assume an 

increase of around 1.5°C in global temperatures from 2008 to 2050, or 6% reduction in heating degree 

days by 2020, however it is not possible to input actual weather data for years passed.  This is one of 

the reasons why modelled emissions between 2007 and 2014 decrease steadily compared with NAEI 

reported actual emissions which are more susceptible to changes in weather year on year. 

 

Another limiting factor of this modelling work is that no detailed survey data profiling the current state of 

the housing stock in Wales has been carried out since the 2008 Living in Wales survey. As detailed in 

the section below the model incorporates data about improvements made to the housing stock since 

2008. However, this modelling will not capture details as accurately as a survey. For example, details 

about the types of homes where improvements have taken place and details of the improvements made 

outside government and supplier-led schemes would be more accurately captured through a survey. 

 

The average difference between modelled and actual end use emissions was -0.21 Mt CO2 per year. 

This means on average the modelled emissions were 0.21 Mt CO2e lower each year than the actual 

emissions. For source emissions the average difference was +0.12 MtCO2e. These differences are 

margins of error worth taking into account when examining the modelled projections in section 5 of this 

report. 

 

4.3 Attribution of impact 

Measures installed by programme 

The total number of measures installed under each programme can be seen in Table 4.3 below. A full 

breakdown of measures installed under each programme can be seen in Appendix C, Table C.1.  

 

Table 4.3: Number of installs by programme 

 Arbed Nest ECO Green 

Deal 

Feed-in 

Tariff 

RHI CERT CEST Other 

Number of 
installs 

11,980 15,150 66,180 2,520 38,340 1,330 522,780 21,120 58,020 

Proportion 
of installs 

1.6% 2.1% 9.0% 0.3% 5.2% 0.2% 70.9% 2.9% 7.9% 

 

The vast majority of installs have been made under CERT. Of these, almost all (98% of CERT installs) 

were insulation measures, the majority either cavity wall or loft insulation. These are ‘easy win’ measures 

for policies targeting mass roll-out, giving relatively high energy savings for low cost. 

 

By contrast, ECO and the Green Deal, schemes intended to replace CERT, have provided relatively low 

installation figures thus far. However, a larger number of the more costly measures have been 
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undertaken under these policies, with 43% of ECO installs being heating measures, and the majority of 

these condensing boiler installations19. 

 

Figure 4.3:  Number and type of measures installed under each programme

 

 

 

Looking only at the two Welsh Government schemes (Figure 4.4), a slightly larger number of installs 

have been made under the Nest scheme compared to Arbed. However, the spread of measures has 

been greater under Arbed, with a larger number of renewable installations. 

 

                                                

 
19

 For detail on what measures fall under each category (‘heating measures’, ‘insulation’, ‘renewables’, ‘other’) see 
the breakdown in Appendix C Table C.1 
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Figure 4.4: Number and type of measures installed under Welsh Government programmes

 

 

Emissions reduction by programme 

The reduction in emissions associated with each programme is not directly related to the number of 

measures installed. Rather, emissions savings will also depend on both the type of measure installed, 

and the type of home it is installed in. The impact of each programme on emissions can be seen in Table 

4.4 and Figure 4.5. 

 

Table 4.4: Emissions reduction attributable to each programme 

 

Arbed Nest ECO 
Green 

Deal 

Feed-in 

Tariff 
RHI CERT CESP Other 

MtCO2e 0.122 0.047 0.167 0.010 0.649 0.019 0.779 0.097 0.133 

Proportion 

of total 

reduction 

6% 2% 8% 0.5% 32% 1% 39% 5% 7% 

Arbed Phase 1 contributed 0.068 MtCO2e (3% of total) whilst Arbed Phase 2 contributed 0.054 MtCO2e (3% of total) 
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Figure 4.5: Emissions reduction attributable to each programme

 

 

The most impactful programme has been CERT, accounting for 39% of emissions reductions. This is 

due to the large scale of the programme, which covered over 70% of total energy efficiency installations 

since 2007. This disparity between proportion of installs and proportion of carbon savings however 

implies that whilst CERT brought about a large number of installations, the carbon saving associated 

with each was relatively low in comparison to other programmes. 

 

Despite accounting for only 5% of the total number of installs, 32% of CO2 reduction is attributable to the 

Feed-in Tariff. This is because renewable installations have a disproportionately large impact on CO2 

emissions in comparison to other measures. For example, the annual CO2 saving from installation of a 

4kW solar photovoltaics (PV) system in Wales is around 1,750 kgCO2, whereas the saving for cavity wall 

insulation in a typical 3-bed gas heated semi-detached home is only 650 kgCO2 per year20. Despite the 

relatively low number of installations therefore, Feed-in Tariff installs have had the second largest impact 

on carbon emissions. 

 

Combined, the schemes administered by Welsh Government account for 8% of the overall emissions 

reduction. The majority of this (6%) is due to Arbed; this is despite Arbed accounting for fewer installs 

than Nest. Whilst schemes such as CERT have impact through their mass scale, smaller schemes such 

as Nest and Arbed must target their measures effectively to ensure maximum impact. Arbed was more 

successful due to its effective focusing on high impact measures such as solid wall insulation, fuel 

switching and renewables installations. However, it should be noted that due to the lack of publically 

available detailed data on the Nest scheme, it was assumed in our modelling that the ‘heating measures’ 

                                                

 
20

 Based on EST 2014 saving figures (not based on HEM modelling). Welsh solar PV saving is based on a 4kW 
system installed in Aberystwyth 
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figures given in annual reports were boiler replacements. If a large proportion were in fact fuel switching, 

it is possible that Nest carbon impact is underreported. 

 

Figure 4.6: Emissions attributable to Welsh and UK government schemes 

 
 

Looking only at source emissions (Figure 4.7), thereby excluding emissions from electricity, CERT has a 

much more dominant impact. The impact of the Feed-in Tariff here is lost since FiT installs are based 

around electricity rather than heating. The dominance of CERT over other ongoing schemes such as 

ECO is somewhat concerning when considering future emissions reductions, since CERT is no longer 

running and therefore will not contribute to any future increases in household efficiency. Although it’s 

replacement, ECO, has only been in operation for around half as long as CERT, it has had considerably 

less than half as much impact on carbon emissions. 

 

Whilst the domestic RHI has so far contributed only a small proportion of emissions reduction, its 

emission saving per install is very high. Since the domestic RHI was only launched in April 2014, this 

analysis only incorporates 9 months of respective installs. It is likely that the programme’s impact will 

become more significant in later years once more renewable heating technologies have been installed. 

 

Figure 4.7: Reduction in source emissions attributable to each programme
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5. Results: Modelling to 2020 

A series of scenarios have been modelled using the HEM to investigate how increasingly ambitious 

energy efficiency policies might influence Welsh carbon emissions up to 2020. The scenarios are 

detailed in Table 3.1, Section 3.4. 

 

5.1 Achieving the 3% target 

Modelling up to 2014 indicated that the Welsh residential sector is currently on track to achieve its 3% 

year-on-year emission reduction target by 2020. Our scenario modelling indicates that very little ongoing 

action is required to meet this target (Figure 5.1, Table 5.1); even under the ‘No additional uptake’ 

scenario 2020 emissions drop to 5.31 MtCO2e, 0.29 MtCO2e below the target. In this scenario, there is 

no additional uptake of cavity or solid wall insulation, draught proofing, or loft insulation post-2014. 

However, the scenario does include an ongoing baseline uptake of other measures such as new 

condensing boilers, which will continue to be taken up at a low level regardless of energy efficiency 

policies (or lack of). 

 

Each additional policy scenario modelled brings the residential sector increasingly below its target for 

maximum emissions. Applying such measures would therefore offset the need for action in other, non-

residential sectors whilst allowing the overall 3% target to still be achieved. Figure 5.1 also highlights the 

relative importance of different measures. For example, ensuring there is 100% uptake of condensing 

boilers by 2020 has minimal impact compared to the no additional uptake scenario, due to the 

anticipated ongoing natural replacement of boilers. By contrast, the jumps in emission reduction between 

scenarios 2 and 3, and between 5 and 6, show the importance of cavity wall insulation and solid wall 

insulation respectively. 

 

 

Tudalen y pecyn 66



 

Progress towards energy reduction targets in Wales  page 34 of 53 

Figure 5.1: Scenario emissions compared to the 3% target
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When evaluating these results however, it is important to take into consideration two key uncertainties of 

the model: grid decarbonisation estimates and comfort-taking. The exclusion of these factors may act to 

artificially lower the modelled emission projections. 

 

Grid decarbonisation 

With the continuing growth of renewable power generation in the UK, the carbon-intensity of the 

electricity grid is gradually declining. In order to estimate emissions relating to household electricity use 

into the future, this decarbonisation must be taken into account. The HEM therefore incorporates 

projected electricity carbon factors for future years into its emissions calculations. These carbon factors 

are taken from DECC’s ‘Green Book supplementary guidance: valuation of energy use and greenhouse 

gas emissions for appraisal’ (2014). Since in Scenario 1 there is no additional uptake of the main energy 

efficiency measures, the rapid decline in emissions seen in Figure 5.1 must be a result of grid 

decarbonisation. This highlights the sensitivity of our modelled scenarios to projected values for future 

grid carbon-intensity. 

 

Figure 5.2 shows DECC’s projected electricity carbon factors from 2013, and the carbon intensity 

actually recorded (up to 2013) by Defra. From this, it can be seen that DECC projects a dramatic decline 

in carbon-intensity to 0.26 kgCO2/kWh by 2020. This is despite recorded electricity carbon intensity 

remaining relatively stable at around 0.5 kgCO2/kWh over the latest 3 years of data. Compared to 2013 

recorded figures, DECC projects a 48% decline in grid intensity by 2020. 

 

Figure 5.2: Electricity carbon intensity; actual intensity to 2013, projected intensity from 2013
21

 

                                                

 
21

 Actual emissions taken from Defra’s Greenhouse Gas Conversion Factor Repository, available here: 
http://www.ukconversionfactorscarbonsmart.co.uk/  
Projected emissions from DECC’s ‘Green Book supplementary guidance: valuation of energy use and greenhouse 
gas emissions for appraisal’ (2014), available here: https://www.gov.uk/government/publications/valuation-of-
energy-use-and-greenhouse-gas-emissions-for-appraisal  
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If this decline is not realised, considerably more effort will be required to achieve the 2020 emissions 

reduction required by the 3% target. To test this sensitivity, two additional scenarios have been modelled 

assuming no decrease in grid carbon-intensity by 2020 (Figure 5.3). These scenarios are identical to 

Scenarios 1 and 6 above (no uptake of any measures, and 100% uptake of boilers, cavity wall insulation, 

loft insulation, draught proofing and solid wall insulation), but use a grid factor of 0.503 kgCO2/kWh (the 

years 2016-202022. 

 

Figure 5.3: Scenario emissions with no grid decarbonisation

 
 

In these scenarios, taking no additional action (1b) leads to CO2e emissions in 2020 of 6.29 Mt CO2e, 

considerably higher than the target level of 5.60 MtCO2e. The full uptake scenario (6b) (without 

renewable heat) leads to CO2e emissions of 5.49 MtCO2e, only slightly below the target. This highlights 

that if DECC’s decarbonisation projections are not achieved, considerably more activity will be required 

in the residential sector to reach 2020 targets. A comparison of scenario 1 with DECC’s grid 

decarbonisation to scenario 1 with no decarbonisation shows that 73% of the projected emissions 

decrease under scenario 1 in Figure 5.1 is due to decarbonisation rather than a reduction in energy 

consumption. This shows how heavily reliant progress towards the 3% target currently is on processes 

outside Welsh Government control. 

 

Comfort-taking 

The modelled emissions for 2020 do not account for comfort taking, which would likely increase the 

emissions under every scenario. The HEM uses the SAP assumption that homes are heated to 21°C in 

                                                

 
22

 0.503 kgCO2/kWh is the average carbon-intensity of the grid between 2010 and 2015. 
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the main living area and 18°C in other areas of the home, and that heating patterns remain the same 

before and after an energy efficiency installation. In reality, many homes are not heated to this 

temperature. In particular, many homes with very low energy efficiencies are currently under-heated, in 

order to maintain manageable heating bills. Once energy-saving measures are installed in these homes, 

householders are likely to increase the mean internal temperature of their home to a more comfortable 

level. The benefits of the efficiency improvement are therefore taken as an increase in warmth rather 

than a decrease in energy use, meaning the potential carbon savings are not realised. Since a number 

of programmes specifically target households in fuel poverty, the potential for comfort-taking is high. Fuel 

poor households are more likely to be under-heating their homes, and therefore more likely to take the 

benefits of energy efficiency improvements as increased warmth. 

 

The significance of comfort taking varies by measure and by household. However, DECC estimates that 

for insulation, around 15% of the potential savings are lost due to comfort taking. If this were accounted 

for therefore, it is likely that the ‘no uptake’ scenario would not allow the 3% target to be reached. 

 

 

The indication from Figure 5.1 that Wales is on track to meet its 3% target with minimal effort should 

therefore be treated cautiously. A large proportion of the decrease in emissions seen is not due to Welsh 

Government action, but instead is due to grid decarbonisation. The emission reductions seen under 

these future scenarios are therefore vulnerable to activity outside Welsh Government’s control. In 

addition, actual emissions reductions obtained are likely to be lower than those modelled due to the 

effects of comfort-taking. If decarbonisation projections are not met, Welsh Government will not meet its 

3% target at the housing stock’s current level of energy efficiency. Significantly greater activity will 

therefore be required to further reduce energy demand, through improving the energy efficiency of the 

housing stock, if the target is to be achieved without such heavy reliance upon grid decarbonisation and 

allowing for the effects of comfort-taking. 
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5.2 Achieving the 40% target 

Figure 5.4 shows the impact of scenarios 1-6 on progress towards the 40% target, based only on direct 

emissions from the housing stock therefore not including electricity consumption. As seen in Section 4.1, 

by 2014 the residential sector was considerably behind on progress towards this target. As such, 

significant action will be required over the next 5 years if the target is to be met. 

 

Figure 5.4: Scenario 1-6 source emissions compared to the 40% target

 

 

Achieving a reduction in source emissions in the residential sector is much more difficult than achieving 

a reduction in total emissions (source and end-user electricity). The ‘big win’ measures noted previously 

such as solar PV and other renewable electricity generators do not contribute to this target at residential 

scale, and the sector cannot simply rely on grid decarbonisation to reduce its source emissions (see 

‘Electricity and the 40% target’ section below for discussion of this). Looking at Figure 5.4, even an 

extreme policy scenario which involves 100% uptake of solid wall insulation, cavity wall insulation, loft 

insulation, draught proofing and condensing boilers (scenario 6) would only bring emissions down to 

3.53 MtCO2e by 2020, 0.53 MtCO2e above the target level. 

 

The only way to achieve this target is therefore to incorporate renewable heat into policies. Scenario 7, 

shown in Figure 5.5, does allow the target to be met by 2020. In this scenario, in addition to the uptake in 

scenario 6, a renewable heating technology is installed in 75% of off-gas homes23 (equivalent to around 

                                                

 
23

 Due to data limitations of the HEM, it was not possible to model uptake in 100% of off-gas homes. 
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14% of the total Welsh housing stock). However, with the addition of comfort-taking, it is likely that even 

under this scenario the target would not be met. Scenario 8, therefore, shows full uptake of all measures 

(as in scenario 6 and 7) plus uptake of renewable heat in 25% of all Welsh homes. This includes the 

14% comprised of off-gas homes modelled in scenario 7, plus an additional 11% comprised of on-gas 

homes. This expansion of renewable heat technologies does allow the target to be more comfortably 

met; however, it is an unrealistic scenario to be achieved by 2020. Solid wall insulation is currently 

installed in only a very small proportion of Welsh homes; expanding this to 100% within 5 years is not a 

viable option. In scenario 9, therefore, solid wall insulation uptake was reduced to uptake in 25% of 

suitable homes (renewable heat left at 25% of all homes, and all other measures remain at 100%). This 

also allows the target to be met, and provides a more achievable, if still very challenging, policy scenario. 

 

Figure 5.5: Scenario 7-9 source emissions compared to the 40% target

 
 

As previously noted (Section 2.1), it is unlikely that a 40% decrease in source emissions in the 

residential sector will be required to meet the overall target, since it may be easier to make greater 

emission savings in other areas (such as the power generation sector). As such, our comparisons of 

scenarios to a 40% reduction of source emissions in the residential sector may exaggerate the ongoing 

action required in this sector. Table 5.2 shows the carbon saving under each scenario in comparison to a 

‘no uptake’ business as usual scenario and compared to the 1990 baseline. If a different, lower target is 

specified for the residential sector, this table can be used to see which scenarios would meet the lower 

target. Without additional information on how the 40% target is to be achieved however, we have at this 

stage simply assumed a proportionately equal reduction across all sectors. 
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Table 5.2: Emissions under each scenario compared to 40% target emissions 

1990 baseline:  5.01 MtCO2e  

2020 target emissions: 3.01 MtCO2e 

Scenario 

Emissions in 2020, 

under the scenario 

(MtCO2e) 

Emissions reduction 

compared to ‘no 

action’ (MtCO2e) 

Additional emissions 

reduction compared 

to target (MtCO2e) 

% reduction on 

baseline 

Scenario 1 4.27 0 -1.27 15% 

Scenario 2 4.25 0.02 -1.25 15% 

Scenario 3 4.09 0.18 -1.09 18% 

Scenario 4 4.05 0.23 -1.04 19% 

Scenario 5 4.00 0.27 -1.00 20% 

Scenario 6 3.53 0.74 -0.53 29% 

Scenario 7 2.99 1.28 0.01 40% 

Scenario 8 2.60 1.67 0.41 48% 

Scenario 9 2.82 1.45 0.19 44% 

 

Electricity and the 40% target 

The above analysis of progress towards the 40% target does not incorporate any carbon emissions 

reduced as a result of changes in electricity consumption. This is due to the definition of the 40% target 

as only relating to ‘source’ emissions; those directly emitted at the site. Since all emissions relating to 

electricity are produced at power stations, reducing electricity consumption or generating renewable 

energy through domestic micro-renewables does not impact the ‘source’ emissions generated directly by 

households. 

 

However, excluding electricity from this analysis does not provide a fair representation of CO2 reduction 

efforts in the residential sector. It masks the significant contribution played by domestic renewables in 

reducing national emissions. It is not possible however to incorporate electricity within analysis of the 

40% target, as this would lead to a double counting of the impact an all-sector scale; impact of domestic 

renewables would be counted both as a household emissions reduction and again through reduced 

electricity generation in the power station sector. 

 

Despite the complexities of analysing domestic electricity consumption and generation within the 

boundaries of the 40% target at residential scale, it is nonetheless important to recognise the 

contribution this makes to the overall all-sector target. In 2013, domestic renewable technologies were 

responsible for an emission saving of 0.19 MtCO2e. This is equivalent to 1% of the total emissions from 

electricity generation in Wales in 2013. However, since the residential sector was only responsible for 

28% of electricity end-use emissions in 2013, in relation to the sectors electricity use this generation is 
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more significant. The emissions reduction attributable to domestic renewable technologies is equivalent 

to around 7% of the total emissions due to electricity use in the domestic sector in 201324. 

 

It should also be noted however that this target also masks any increases in electricity consumption at 

the residential scale. For example, installation of a heat pump will be accompanied by an increase in 

electricity use, since heat pumps use a small amount of electricity to run. Theoretically, if the entirety of 

Wales switched to electric heating, the source emissions recorded for the residential sector would 

decrease to close to zero; reducing source emissions in one sector can therefore be achieved simply by 

displacing them to another. 

 

This highlights that the singular 40% target based on source emissions is not appropriate for analysis at 

a sectoral scale. Understanding emissions and targets at a sector-by-sector level will however be 

important to achieve the practical implementation of policies required to meet the targets. Future target 

setting should therefore create appropriate sector-specific targets. This will allow policies applicable to 

certain sectors to be designed and monitored effectively, and their contribution to larger, overarching 

targets fairly quantified. 

 

5.3 Scenario costs 

The above analysis indicates that an ambitious installation programme will be required to meet a 40% 

emissions reduction in the residential sector. The number of measures to be installed under each 

scenario, and estimated measure installation costs, are shown in Table 5.3. This shows that 

implementation of scenario 9, the most feasible option which meets the 40% target, would cost around 

£5.2 to £9.3 billion, and would require installation of over 2.2 million energy-saving measures (not 

including boilers installed through natural replacement). This is almost 3 times the number of 

installations made under programmes from 2007-2014. 

 

These costs should be treated only as rough estimates. Costs will vary depending on a range of factors, 

such as the proportion of hard-to-treat cavity walls compared to easy-to-treat; the proportion of internal 

solid wall insulation as opposed to external; the size and ease of installation of each renewable 

technology; amongst other things. The costs also do not account for any economies of scale, which 

would likely lower costs significantly in a mass-rollout programme.  

 

                                                

 
24

 Figure for emissions saving due to domestic renewables taken from our modelling. Figures for the total 
emissions from electricity generation, total end-use electricity emissions, and residential end use electricity 
emissions (all used to calculate the percentages in the text) taken from the NAEI (2015) datasets ‘Devolved 
Administration Tables’, available here: http://naei.defra.gov.uk/reports/reports?report_id=810   
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DECC’s latest assessment of the remaining  potential for home insulation levels in Great Britain identifies that of the remaining homes without cavity wall 

insulation 91% are non-standard cavity walls25. These walls are generally much more expensive to treat than standard cavity walls. In these cost 

estimates we have assumed that the average cost to insulate a standard cavity is £550 and that the cost of treating a non-standard cavity is on average 

between £1,600 and £3,300. 

 

Table 5.3: Installation numbers required under each scenario and estimated costs 

Scenario 

Number of installs of each measure 

Total Cost26 Condensing 

boiler 

Cavity wall 

insulation 

Loft 

insulation 

Draught 

proofing 

Solid wall 

insulation 

ASHP GSHP Biomass 

boiler 

Cost range 

per measure 

£2,000 - 

£2,800 

£550 - 

£3,300 
£250 - £330 £190 

£8,800 -

£15,600 

£7,000 -

£11,000 

£13,000 - 

£20,000 

£9,000 -

£21,000  

Scenario 1 251,60027 0 0 0 0 0 0 0 £0 

Scenario 2 361,400 0 0 0 0 0 0 0 £220 million to £300 million 

Scenario 3 361,400 233,200 0 0 0 0 0 0 £580 million to £1020 million 

Scenario 4 361,400 233,200 150,400 0 0 0 0 0 £620 million to £1.1 billion 

Scenario 5 361,400 233,200 150,400 1,266,400 0 0 0 0 £860 million to £1.3 billion 

Scenario 6 361,400 233,200 150,400 1,266,400 432,600 0 0 0 £4.7 billion to £8 billion 

Scenario 7 361,400 233,200 150,400 1,266,400 432,600 4,400 103,900 53,000 £6.6 billion to £11.3 billion 

Scenario 8 361,400 233,200 150,400 1,266,400 432,600 4,400 156,300 148,900 £8.1 billion to £14.3 billion 

Scenario 9 361,400 233,200 150,400 1,266,400 108,100 4,400 156,300 148,900 £5.2 billion to £9.3 billion 

                                                

 
25

 DECC (June 2015) Domestic Green Deal, Energy Company Obligation and  Insulation Levels in Great Britain, Quarterly report 
26 

These costs are based on the current VAT rate for energy-saving products of 5% (excluding boilers, which are not eligible for this reduced-rate VAT). The European 
Court of Justice recently ruled (June 2015) that this reduced VAT rate should not be applied, and VAT on energy-saving products must be increased to 20%, in line with 
standard taxation. If this is enforced, cost of these measures will rise. 
27

 This is the number of assumed condensing boilers which will be installed regardless of energy efficiency programmes as a result of natural replacement when old 
boilers break. The cost of these boilers is not included in any of the cost estimates, since these costs would not be borne by householders rather than a programme. 
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6. Conclusion 

Progress to date 

Between 2007 and 2014, energy efficiency programmes in Wales have, cumulatively, prevented the 

emission of around 2.0 MtCO2e. The residential sector is currently on track to meet the Welsh 

Government’s 3% year-on-year emission reduction target by 2020. However, looking only at those 

emissions produced directly by the housing stock, thereby not including electricity use, the reduction in 

emissions has been less significant. As such, the housing stock is currently overshooting its target for a 

40% ‘source’ emissions reduction by 2020. 

 

The vast majority of installations and the highest proportion of emission (CO2e) savings made to date are 

attributable to CERT. The successor schemes to CERT – ECO and the Green Deal – have so far had 

considerably less impact on carbon emissions. It must be recognised that these schemes have so far 

been in operation for around half the lifespan of CERT, and that CERT installs continue to reduce 

emissions even after the end of the scheme. Nonetheless, ECO and the Green Deal have had relatively 

little impact on carbon emissions to date, reducing emissions by only around 0.18 MtCO2e, compared to 

a 0.78 MtCO2e reduction due to CERT (based on ‘source’ plus ‘end-user electricity’ emissions). 

 

The Feed-in Tariff has also had a significant impact on residential emissions in Wales, accounting for 

almost a third of the total emissions reduction despite being only 5% of installs. However, since these 

technologies reduce emissions from electricity, they do not contribute towards the 40% target. 

 

For other programmes, the most successful at reducing emissions have been those which focus on high 

impact measures such as solid wall insulation and renewable heat. As such, the Welsh Government’s 

Arbed scheme has had greater impact on CO2e emissions than the Nest scheme, despite a greater 

number of installs made under Nest. As noted in Section 4.2 however, this may, in part, be due to our 

data input into the HEM which assumed all ‘heating measure’ installs were condensing boilers. 

 

Tracking improvements to the building stock in Wales 

Each nation within the UK undertakes surveys to understand the quality of housing and its impacts on 

the households inhabiting these. These surveys help to give an in-depth profile of energy requirements 

in homes, help to estimate emissions from the domestic stock as well as estimate incidents of fuel 

poverty. The English Housing Survey and Scottish House Condition Survey are carried out annually, 

whereas the Living in Wales property survey has not been undertaken since 2008. 

 

Whilst it is possible to track changes in emissions from the domestic sector in Wales, the lack of up to 

date housing stock data means that it is difficult to attribute the extent to which emissions reductions are 

due to energy improvements made to the housing stock. EST would urge Welsh government to consider 

undertaking another housing survey in Wales to give a more authoritative picture of progress to date on 

improving the state of Welsh housing. 
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Meeting the 2020 targets 

Looking forward to 2020, our modelling indicates that the residential sector could meet its 3% target with 

very little ongoing energy efficiency activity. However, this ongoing emissions reduction is heavily 

dependent on ambitious projections of grid decarbonisation, which is outside Welsh Government control. 

In fact, 73% of the emissions reduction projected under our scenario 1 (no uptake of energy efficiency 

measures post-2014) are due to grid decarbonisation; with no decarbonisation this ‘no uptake’ scenario 

would leave emissions 0.69 MtCO2e above the target by 2020. If grid decarbonisation stays at its current 

level, our modelling predicts a large scale rollout of energy efficiency (Scenario 6) is required to meet the 

3% target. 

 

To ensure the target is met therefore, Welsh Government needs to further reduce energy consumption, 

rather than simply relying on reductions in the energy’s carbon-intensity. Whilst the 3% target is based 

on areas of ‘devolved competence’, at present it is only likely to be met due to changes in electricity 

generation, which are outside the Welsh Government’s devolved powers. 

 

Looking at the 40% target, the story is very different. In this area, ongoing decarbonisation of the grid will 

not contribute to emissions reductions relevant to the target. As such, considerable activity is required to 

lower the source emissions produced directly by the housing stock. The most effective scenario 

modelled to reach this target requires: installation of cavity wall insulation, draught proofing, condensing 

boilers and loft insulation in 100% of appropriate homes; installation of solid wall insulation in 25% of 

appropriate homes; and installation of a renewable heat technology in 25% of all Welsh homes. The total 

cost of this scenario is likely to be in the range of £5.2 to £9.3 billion; considerably higher than total 

investment in Wales to date. 

 

Reducing ‘source’ emissions in the residential sector to a large extent will be based around reducing 

energy used for heating. Our modelling has shown that reducing demand for heat alone is insufficient; 

even with full insulation of all homes it is not possible to both heat homes to an adequate, healthy 

temperature and meet the 40% target. Alongside reducing demand therefore, it is also important to 

reduce the energy-intensity of heating fuels (as is occurring with decarbonisation in the electricity 

sector). The expansion of renewable heating technologies will therefore be crucial to meeting this target. 

 

Summary 

Overall, our analysis indicates that the Welsh residential sector is currently on-track to meet its 3% 

target, but that ongoing progress towards the target up to 2020 will be highly sensitive to a rapid 

decarbonisation of the electricity grid. If this decarbonisation does not progress as rapidly as projected 

by DECC, considerable ongoing action will be required to improve the energy efficiency of Welsh homes, 

and thereby reduce household energy demand.  

 

With regards to the 40% target, programmes to date have not proved sufficient to reduce source 

emissions to target levels. Considerable ongoing activity and investment is therefore required in reducing 

non-electricity-based consumption if the 2020 target is to be met; both in generating cleaner energy for 

heating, and reducing overall heating demand.  
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Appendix A – Data sources and assumptions 

 
Table A.1: Data sources 

Programme Source Data manipulation and assumptions 

Nest Nest Annual Report 2011-

2012, 

 

Nest Annual Report 2012-

2013, 

 

Nest Annual Report 2013-

2014 

No detailed datasets for Nest installs have yet been made 

available, therefore only headline figures could be used 

from the annual reports. 

 

Annual reports give figures for ‘standard insulation’ and 

‘enhanced insulation’. Enhanced insulation is assumed to 

be entirely solid wall insulation, as indicated in the reports. 

Standard insulation has been assumed to be 50% loft 

insulation and 50% cavity wall insulation; an even split 

was assumed due to lack of information regarding cavity 

wall to loft insulation ratios. 

Arbed Welsh Government 

(2011), ‘Arbed phase 1: 

post-installation review’, 

 

Welsh Government 

website (2013), Arbed - 

Strategic energy 

performance investment 

programme 

Arbed phase 1 data was available from the post-

installation review. No Arbed phase 2 data has yet been 

made publicly available. 

 

The target for number of homes in which measures are 

installed for phase 2 is 4,800. In Arbed phase 1, 11% of 

homes received multiple measures. It was therefore 

assumed that a similar proportion of homes would receive 

multiple measures in phase 2, giving 5,316 measures 

installed in total. To determine the number of each 

individual measure installed, it was assumed that the 

same proportions of each measure type are installed 

under phase 2 as under phase 1. For example, 44% of 

installs in phase 1 were solid wall insulation, therefore it 

was assumed that 44% of the installs in phase 2 would be 

solid wall insulation. Due to lack of alternative data 

regarding the split of measures, this was deemed the 

most appropriate way to allocate measure installs. 

ECO DECC (2015), ‘Green Deal 

and ECO Statistics’ 

DECC publishes data on the monthly number of installs 

made under each of CERO, CSCO and HHCRO. It also 

publishes data on the total number of installs of each 

energy efficiency measure made to date, and the total 

number of installs made in Wales to date. It does not 

however provide combined data for the annual number of 

installs made in Wales of each measure type. 

 

As such, we have used the published data to produce 

annual and regional weightings, which can be applied to 

each energy efficiency measure. This therefore assumes 
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that, for example, if 30% of all installs were made in 2012, 

we assume 30% of the installs for each individual 

measure were made in 2012. It also assumes that since 

5% of total installs were made in Wales, 5% of installs of 

each measure have been made in Wales.  

CERT HEED HEED data available for all years of programme, no data 

manipulation required 

CESP HEED HEED data available for all years of programme, no data 

manipulation required 

Green Deal DECC (2015), ‘Green Deal 

and ECO Statistics’ 

As with ECO (above), DECC provides data on the total 

number of Green Deal measures installed per month, the 

total number of each measure installed to date, and the 

total number of all measures installed in Wales to date, 

but does not provide the combined data for the annual 

number of installs made in Wales of each measure type. 

 

Again therefore, annual and regional weightings were 

applied to the total install figures 

Feed-in-Tariff DECC (2015) ‘Feed-in 

Tariff statistics’ 

Similarly to ECO and the Green Deal, DECC provides 

data on annual FiT installs, split by technology type, and 

total installs of each technology type in Wales. To produce 

annual install figures for Wales, an annual weighting was 

applied to the Welsh figures. 

 

In addition, it was assumed that any installation of a FiT-

eligible technology made since 2008 would have been FiT 

registered. This means that renewable installs under other 

schemes such as Nest would be recorded in both the FiT 

and Nest data. To avoid double counting, we therefore 

removed the total number of renewable installs made 

under all other programmes each year from the annual 

FiT figures. 

RHI DECC (2015) ‘Renewable 

Heat Incentive statistics’ 

As with FiT installs, DECC provides data on annual RHI 

installs, split by technology type, and total installs of each 

technology type in Wales. To produce annual install 

figures for Wales, an annual weighting was applied to the 

Welsh figures. 

 

As with FiT, it was assumed that any installation of an RHI 

eligible technology made under other programmes would 

also be RHI registered. Whilst the RHI was only 

introduced in 2014, all installs since 2008 are eligible for 

legacy applications. To avoid double counting, we 

therefore removed the total number of renewable heat 
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installs made under all other programmes since 2008 from 

the annual RHI figures. 

Other 

programmes 

HEED Other schemes included were: 

- Energy Efficiency Commitment phase 1 and 

Energy Efficiency Commitment phase 2 (EEC1 & 

EEC2) 

- Low Carbon Buildings Programme 

- FENSA 

- HEES 

HEED data available for all years of these programmes, 

no data manipulation required 

Non-programme led installations 

Boiler 

replacement 

UK Energy Factfile and 

Living in Wales (2008) 

survey 

Data from the UK Energy Factfile was used to plot the 

increase in number of condensing boilers in the UK each 

year. It was assumed that the rate of boiler uptake in 

Wales was the same as the rate of uptake in the wider 

UK. This rate was then applied to the number of boilers in 

the 2008 Living in Wales survey, in order to project, from 

this, the number of boilers installed in each subsequent 

year. 

Low energy 

lighting 

Energy Consumption in 

the UK (ECUK) 2014 

The uptake rate of low energy lighting (energy saving 

lightbulbs and LEDs) was calculated from ECUK data. 

The number of households with at least 80% low energy 

lighting was calculated, and the ongoing uptake rate 

calculated as a percentage of remaining potential. This 

rate was then applied to the Welsh housing stock 

Energy 

efficient 

appliances 

Energy Consumption in 

the UK (ECUK) 2014 

The uptake rate of both refrigerators/fridge-freezers and 

wet appliances were calculated from ECUK data. A 

weighted average of these two rates was then applied to 

the Welsh housing stock. This is therefore based on the 

assumption that all households have a fridge or fridge-

freezer and at least on wet appliance. 
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Appendix B – Updates to the HEM 

This appendix provides details on the changes made to the Welsh HEM inputs in order to update it to the 

most recent version of SAP and most recent estimates of housing stock growth and fuel factors. 
 

Housing stock 

The housing stock projections were updated using data from the ‘Live tables on household projections’, 

produced by the Department for Communities and Local Government (DCLG) (Table 401 – Household 

projections, United Kingdom, 1961-203728). This data is used by the model to calculate the number of 

new build properties in future years, allowing the emissions of new properties in the future to be 

accounted for.  

 

Demolition levels are negligible in Wales, therefore the demolition rate was left at 0. 
 

House inputs 

The original HEM used in the previous EST report was based upon SAP 2005 inputs. For this work, the 

model was updated to SAP 2012 inputs. SAP 2012 contains revised U-values for a number of measures. 

Values for post-2007 properties were also altered to reflect new 2010 (and 2013 amendments) building 

regulations. The following inputs were therefore altered: 
 
Table B.1: Changes to house inputs 

Measure Change Source 

Glazing U-value for a ‘good’ window 

altered from 2.3 to 2.2 

SAP 2012 – value for a double 

glazed, air filled, low-E, εn=0.2, 

hard coat window with wooden 

frame and 12mm gap 

U-Value for 2007-2011 altered 
from 1.8 to 2 

SAP 2012 – value for a double 
glazed window, 2002 or later 

U-value for 2012-2019 and for 
post-2019 altered from 0.8 to 1.4 

2010 Building Regulations – 
minimum value for a ‘notional 
dwelling’ 

U-values for 2007-2011 doors 
altered from 1.8 to 2 

SAP 2012 

U-values for 2012-2019 and 
post-2019 doors altered from 1.5 
to 1.8 

SAP 2012 

Walls Uninsulated pre-1919 cavity 

walls altered from an average of 

1.85 to 1.93 

SAP 2012 – average of 

applicable age bands 

                                                

 
28

 https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections 

Tudalen y pecyn 81

https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections


 

Progress towards energy reduction targets in Wales  page 49 of 53 

Insulated 1919-1980 cavity walls 

altered from an average of 1.82 

to 1.77 

SAP 2012 – average of 

applicable age bands 

2007-2011 walls altered from 

0.28 to 0.3 

SAP 2012 and 2010 Building 

Regulations 

2012-2019 and post 2019 walls 

altered from 0.15 to 0.18 

2010 Building Regulations – 

‘notional dwelling’ 

Roof 2012-2019 and post 2019  

values altered from 0.11 to 0.13 

2010 Building Regulations – 

‘notional dwelling’ 

Floor 2012-2019 and post 2019  

values altered from 0.15 to 0.13 

2010 Building Regulations – 

‘notional dwelling’ 

Primary circuit losses Values for all ‘Poor’ pre-2007 

properties were changed from 

610kWh to 677kWh 

SAP 2012 equation – assumes 

uninsulated primary pipework 

and a cylinder thermostat with 

water heating not separately 

timed 

Values for all ‘Good’ pre-2007 

properties were changed from 

610kWh to 574kWh 

SAP 2012 equation – assumes 

all accessible pipework insulated 

and a cylinder thermostat with 

water heating not separately 

timed 

Values for all post-2007 

properties were changed from 

610kWh to 274kWh 

SAP 2012 equation – assumes  

fully insulated primary pipework 

and a cylinder thermostat with 

separately timed water heating  

Additional gains Altered from 10W to 3W in all 

post-2007 properties 

SAP 2012 – value given for post-

2013 properties, is assumed to 

be applicable for all post-2007 

properties 

 

Improvement measures 

Various inputs relating to Measures were also updated. Typical lifetimes for each measure were updated 

in line with the estimates provided by Ofgem for the Energy Company Obligation (ECO). U-values were 

updated in line with the latest building regulations, and new boiler efficiencies were updated (from 86% 

to 88% for a new gas boiler) to reflect technological improvements since the HEM was created, using 

typical new boiler efficiencies from EST research. 

 

In particular, several inputs for renewable micro-generation technologies have been updated to reflect 

improvements in the technology and changes in the market: 
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Table B.2: Changes to renewables inputs 

Technology Change Source 

Solar PV Typical install altered from a 

2.5kWp system generating 

864kW annually to a 4kWp 

system generating 3570kW 

annually 

EST analysis – using most 

common install size in the UK 

and solar insolation data for 

Aberystwyth 

Biomass Biomass boiler efficiency revised 

down from 86% to 80% 

EST analysis 

GSHP Space heating efficiency altered 

from 272% to 363% and water 

heating efficiency altered from 

224% to 266% 

RHI (March 2015) data on 

average efficiency of installed 

systems. Space to water 

efficiency ratio calculated using 

EST field trial results and applied 

to the more up to date RHI data 

ASHP Space heating efficiency altered 

from 213% to 298% and water 

heating efficiency altered from 

175% to 255% 

RHI (March 2015) data on 

average efficiency of installed 

systems. Space to water 

efficiency ratio calculated using 

EST field trial results and applied 

to the more up to date RHI data 

Mini Wind Typical capacity altered from 

5kWp to 6kWp, and load factor 

altered to 19% 

EST field trials 

 

Fuel factors 

Fuel factors have been updated in line with SAP 2012 emission factors. These emission factors are 

measured in CO2 equivalent, therefore incorporate the impact of other greenhouse gases alongside CO2. 

Since the Welsh Government targets are also measured in CO2 equivalent (CO2e), the results using 

these factors will be directly comparable to the target emission figures. 

 

The fuel factors for electricity have also been changed. For 2007-2013, electricity factors were taken 

from Defra’s Greenhouse Gas Conversion Factors29 for UK electricity (including transmission and 

distribution losses). For 2014 onwards, updated values were taken from DECC’s ‘Green Book 

supplementary guidance: valuation of energy use and greenhouse gas emissions for appraisal’ (2014)30.  
  

                                                

 
29

 Available here: http://www.ukconversionfactorscarbonsmart.co.uk/  
30

 Available here: https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-
emissions-for-appraisal  
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Appendix C – Number of measures installed by energy efficiency programme 

Table C.1: Number of measures installed under each programme 

 
Arbed 

Nest ECO 
Green 

Deal 

Feed-in 

Tariff31 
RHI CERT CESP Other 

Non-

programme 

installs 

Total 

Phase 1 Phase 2 

Insulation measures 

Cavity wall 
insulation 

- - 1060 19740 40 - - 129810 90 6070 - 156,810 

Solid wall 
insulation 

2900 2320 260 3010 990 - - 4860 9100 - - 23,440 

Loft insulation - - 1060 14400 100 - - 375530 1940 8840 - 401,870 

Floor 
insulation 

- - - 260 20 - - - - - - 280 

Double 
glazing 

- - - 90 10 - - - 1250 26060 - 27,410 

Insulated 
doors 

- - - - 10 - - - - - - 10 

Draught 
proofing 

- - - 50 10 - - 140 700 1100 - 2,000 

                                                

 
31

 It was assumed that all FiT-eligible technologies installed since 2010 under any programme will have been registered for the FiT. To avoid double counting of 
renewable technologies therefore, the total number of FiT-eligible installs installed since 2010 under any other programme was subtracted from the recorded number of 
FiT installs in DECC’s data.  
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Arbed 

Nest ECO 
Green 

Deal 

Feed-in 

Tariff31 
RHI CERT CESP Other 

Non-

programme 

installs 

Total 

Phase 1 Phase 2 

Heating System measures 

Condensing 
boiler 
replacement 

- - 12660 22380 970 - - 5230 5520 3820 488590 539,170 

Fuel switch 770 610 - - - - - 3740 580 2770 - 8,470 

Heat recovery - - - - 130 - - - - - - 130 

Heating 
controls 

- - - 6210 50 - - - - - - 6,260 

High 
performance 
hot water 
tank 

- - - 40 10 - - 3380 - 250 - 3,680 

Micro-CHP - - - - - 20 - - - - - 20 

Renewables measures 

GSHP - - - - - - 340 50 - 10 - 400 

ASHP 120 100 - - - - 340 - - - - 560 

Biomass 
boiler 

- - 40 - - - 650 - - 10 - 700 

Solar hot 
hater 

1070 850 - - - - - 10 240 30 - 2,200 
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Arbed 

Nest ECO 
Green 

Deal 

Feed-in 

Tariff31 
RHI CERT CESP Other 

Non-

programme 

installs 

Total 

Phase 1 Phase 2 

Solar PV 1800 1440 70 - 180 38040 - 30 1700 10 - 43,270 

Micro-wind - - - - - 280 - - - - - 280 

Other measures 

Low energy 
light bulbs 

- - - - - - - - - 9050 13675000 13,684,050 

Energy 
efficient 
appliances 

- - - - - - - - - - 2238800 2,238,800 

Total 6660 5320 15150 66180 2520 38340 1330 522780 21120 58020 16402390 
             

17,139,810  
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ResPublica
		   Recommends...

Britain’s current energy efficiency policy has failed. The 
number of home-owners fitting energy saving measures 
in their homes has plummeted in recent years and the 
industries supplying them have suffered low demand and job 
losses. This needs to change. Energy efficiency is too important 
to be ignored or botched. In this report we outline the multiple 
benefits of domestic energy efficiency, the primary problems 
with the previous approach (the Green Deal), and we propose 
an ambitious and practical set of recommendations to engage 
consumers, drive demand and enable consumers to improve 
the energy efficiency of their homes.

The Benefits of Energy Efficiency

Improving the thermal efficiency of the UK’s housing stock has 
multiple benefits. Alongside reducing energy demand, driving 
down carbon emissions and reducing consumers’ energy bills, 
there are also demonstrable positive impacts to public health 
and wellbeing.1 It is in this context that a recent International 
Energy Agency (IEA) report stated that the most important 
fuel for the future is energy efficiency.2 Likewise, the IEA’s 2050 
mitigation scenarios indicate that energy efficiency is the 
most important carbon reduction measure. This is because 
the cheapest energy is energy we don’t use. Energy efficiency 
and reducing energy demand are the most effective and cost 
efficient means to reduce carbon emissions. The most recent 

report from the Intergovernmental Panel on Climate Change 
(IPCC) also allocates a key role to energy efficiency in all of 
their mitigation pathways.3

(Figure 1 see next page)

Analysis by Ricardo-AEA for the UK Committee on Climate 
Change also demonstrated that energy efficiency plays a 
crucial role in UK climate change mitigation.4 Our homes offer 
the significant potential for relatively cheap and substantial 
energy savings, particularly as Britain has one of the leakiest 
housing stocks in Western Europe.5 In addition, evidence from 
Public Health England has shown that there are significant 
potential public health gains from a robust programme of 
energy efficiency.6 

In the past few decades, substantial efforts were made to tap 
into the potential carbon savings offered by energy efficiency. 
Traditionally, policy focussed on reducing energy demand 
in the UK via incentivising energy efficiency improvements, 
consisted of a wide ranging portfolio of measures involving 
regulations (for new buildings and major alterations of 
existing buildings), taxpayer funded grant programmes 
(including Warm Front and similar programmes in devolved 
administrations), and, most importantly in terms of scale, 
energy or carbon savings obligations (the Carbon Emissions 
Reduction Target (CERT) and its predecessors).7

by Dr Jan Rosenow and Richard Sagar

After the Green Deal: 
Empowering people and places
to improve their homes
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In the initial stages, all of these schemes required a high 
degree of intervention – in the case of building regulations, 
the government defined the minimum energy performance 
standards; grant programmes were funded by public 
expenditure administered by government; and although 
energy savings obligations put the onus on energy 
companies, it was the government that set the targets and 
specifications of delivery. Most effort was directed towards 
take-up of low-cost energy efficiency measures, such as cavity 
and loft insulation and more efficient boilers.

The result was remarkable – from 2004 to 2011 domestic gas 
consumption decreased on average by 5% per year.8 Most 
of this reduction relates to energy efficiency improvements 
largely triggered by the Energy Efficiency Commitment 
(EEC) 1, EEC 2, CERT and the Carbon Savings Community 
Programme (CESP). 9

Despite the apparent success, the schemes were not 
without fault,10 so in late 2012/early 2013 the government 
decided to radically overhaul the existing system at an 
unprecedented pace. Energy savings obligations were 

established to support high cost measures such as 
solid wall insulation, and almost all support for low cost 
measures was introduced through the Green Deal, the new 
flagship programme for building refurbishment.

Early assessments of the proposals predicted that the 
introduction of the Green Deal and the restructuring of 
the energy savings obligations would lead to a decline in 
energy savings of around 80%.11 Whilst such predictions 
are always uncertain, recent figures confirm that they were 
broadly correct (see Figure 2 next page).12 Energy efficiency 
improvements have drastically stalled since the introduction 
of the Green Deal and the Energy Company Obligation (ECO). 
Figures from the Committee on Climate Change13 and the 
Department of Energy and Climate Change (DECC) show 
a sharp drop in the number of energy efficiency measures 
installed in British homes. 14 Compared to 2012, the average 
delivery rate for loft insulation has dropped by 90%, cavity 
wall insulation is down by 62%, and solid wall insulation has 
declined by 57%.

Figure 1: Contribution of technology area to global cumulative CO2 reductions

Technologies

Nuclear 8%

End-use fuel &
electricity e�ciency 38%

End-use fuel
switching 10%

Power generation e�ciency
& fuel switching 1%

Renewables 30%

CCS 13%

Source: IEA (2015)- Energy Technology Perspectives 2015- Mobilising Innovation to Accelerate Climate Action. Paris: IEA
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The myriad of problems associated with the Green Deal have 
been thoroughly analysed in previous research, but there are 
three primary areas which we identify here, which a successful 
energy efficiency programme for the able-to-pay market will 
need to address:

1.	 Limited engagement: Energy efficiency is not an easy 
sell. It can be perceived as boring and disruptive. The 
universal ‘one size fits all’ approach of the Green Deal 
did not address either of these concerns, and as a result, 
take-up was incredibly low.17

Can we change the approach from marketing energy efficiency 
as a financial proposition to one that recognises the multiple 
benefits of energy efficiency such as comfort, health, and quality 
of life?

2.	 Low demand: People do not buy something that they 
do not want or need: without demand, there is no 
market for energy efficiency. The previous approach 

fundamentally failed to address this problem, instead 
only focussing on the means (the ability to take out a 
loan attached to the property) to enable consumers to 
retrofit their home.

Can we introduce strong, targeted incentives to encourage 
people to improve their homes?

3.	 Lack of enablers: For households without the 
necessary upfront capital needed to undertake energy 
efficiency improvements, a clear and appealing loans 
scheme can overcome this barrier. Green Deal finance 
failed in this regard.

Can a more financially attractive scheme that is both easy to 
understand and delivered by trusted intermediaries provide the 
incentive that people need?

Given the failure of the Green Deal to deliver retrofits to a large 
number of homes (c.15,000 by the end of June 2015 since its 

Figure 2: Delivery rates of key insulation measures

Loft
insulation

Cavity wall
insulation

Solid wall
insulation

Source: Based on Committee on Climate Change15 and DECC16
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launch in January 2013), the new government announced in 
July that it would no longer fund the Green Deal as it was not 
providing value for money. This raises the question: what will 
replace the Green Deal and provide support to the able-to-
pay sector?

Many of the Core Cities have set up Green Deal Programmes 
and are in a good position to deliver such schemes. However, 
they highlight longer term strategic planning is required to 
deliver these schemes successfully. To Set up and build supply 
chains can take time. Therefore continuation of successful 
interventions, but with adaptation to take account the latest 
research and learning could be one way to support this.

After the Green Deal: Putting consumers
and comfort first

To effectively engage consumers in improving the energy 
efficiency of their homes, we need to focus on what 
consumers actually want. Instead of a universal, top-down, 
marketing approach, we should learn from DECC’s own survey 
evidence that a multitude of factors motivate people to 
improve the energy efficiency of their home. 18 The proposition 
espoused by the Green Deal, solely based on financial savings, 
failed to take into account this broader narrative. It ignored 
the much greater aspirations that people have for themselves 
in their home: comfort, well-being and health. When the state 
of Oregon tested different messages when marketing their 
energy efficiency programmes, they found that comfort was 
the most effective messaging. A comprehensive study from 
the US also stresses that focusing on issues such as comfort 
and health greatly enhances the attractiveness of energy 
efficiency from the consumers’ perspective. 19 The emerging 
evidence on why consumers decide to retrofit in the UK which 
supports this wider narrative of comfort and wellbeing.20  

We can discern two further insights from the successful 
Dutch Energiesprong (‘Energy leap’) scheme, a rapid-action 
housing retrofit programme that makes homes carbon-neutral 
by wrapping them with external insulation and capping 
them with better roofs and solar panels. First, disruption to 
homeowners needs to be as minimal as possible (in the case 
of  ‘Energiesprong’ the full refurbishment must be installed 
within ten days) and second, that considering the aesthetics of 

the property is important in influencing consumers to install 
energy efficiency measures, this is particularly true of external 
cladding where it is often the primary motivator.21 A more 
effective marketing strategy needs to draw on those insights 
and speak a language that addresses consumers’ desires and 
requirements, rather than what is convenient for the supply 
chain to deliver.

In this paper we make a number of bold and innovative policy 
recommendations which have the potential to reverse the 
current trend of low take-up, transform the energy efficiency 
market and help consumers flourish. A new programme is 
needed that engages people and taps into their needs and 
wants rather than selling them a financial proposition they 
are not interested in. Rather than repeat the mistakes of the 
Green Deal and introduce a universal programme, we should 
instead create effective demand drivers alongside a bespoke 
and local framework with devolved governance and delivery.22 
Developing such a programme requires an understanding of 
what went wrong, what works elsewhere, and what we know 
about consumers. Our recommendations have been informed 
by such an understanding.

After the Green Deal
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Driving Demand

Policy Recommendations

Government should set an overarching ambition and a long-term trajectory for energy efficiency 
improvements in the UK. This should take the form of minimum standards for all domestic properties 
being sold or let, and should gradually increase in-line with carbon reduction targets set out by the 
Committee on Climate Change carbon budgets. These standards should differ depending on the 

housing type.

Alongside financial nudges for individuals, a long-term national trajectory across all housing types is needed to provide 
certainty for the market and security for consumers. With this in mind, we propose regulation in the form of minimum EPC 
bands across the housing stock segmented by property type, 23 which would apply at the point of sale and letting.24 In the 
private rented sector, there are already some provisions but they are currently unambitious and only focus on the worst 
properties within EPC bands G and F.

Initially, the minimum requirement would need to be set at fairly low levels and then raised over time with a long-
term stepped trajectory to bring all homes up to a sufficiently high energy efficiency standard. This information should 
be clearly communicated to home-owners, and made explicit on every EPC. For example, all EPC band F and G rated 
properties would need to be upgraded to at least EPC band E when sold or let. After a certain number of years, this could 
rise to EPC band D and so forth.

DECC should undertake modelling to ensure that the long-term trajectory is consistent with carbon budgets set out by 
the Committee on Climate Change and other targets, including the requirements in the Energy Efficiency Directive.25 
This gradual and predictable framework would provide businesses in the sector the long term certainty needed to make 
investments with confidence, and our proposed Help to Improve scheme (see recommendation 5) would allow home 
owners to invest in the required energy efficiency upgrades without incurring upfront costs. Minimum standards target 
the least efficient properties whereas other financial incentives, such as the Stamp Duty Land Tax differentiation proposed 
below, would incentivise those living in homes which already meet the required standards in order to implement further 
improvements and innovation.

There is a precedent for this approach: the Clean Air Act 1956 required households to stop using coal and replace their 
heating system within five years using grants provided by Local Authorities.26 The UK would not be the first country to set 
minimum energy efficiency standard for homes - France has recently implemented such a system as part of its energy 
transition plan, ‘Loi de transition énergétique pour la croissance verte’. Under this system, all homes consuming more than 
330 kWh per square metre must be retrofitted by 2025,  from 2030 homes that have not been refurbished to a sufficient 
standard cannot be sold.27 To ensure the regulation we propose does not unfairly penalise certain homeowners, we 
advocate that there should be a ceiling on the total costs that a consumer is expected to pay.28

For homeowners selling homes that do not comply with the requirements – for example, because of time constraints 
preventing retrofit measures to be carried out – a ‘buy-out’ mechanism should be introduced to provide flexibility. The 
‘buy-out’ cost would exceed the capital cost of upgrading the house to the required standard, in order to incentivise 
home-owners to make the upgrades themselves before selling the property.29 The receipts from this should form a 
personal budget for the new owners to help them to make improvements to the home, which could be linked to the 
new loan scheme we cite below.

We would not advocate the introduction of new regulation without due consideration to the impact it would have on 
Government spending and the housing market. As such, we propose that DECC undertake a review to ensure that any 
newly proposed regulation has 0% net costs to central government and was beneficial to business. In the long-term the 
national trajectory should refer to the newly determined metric in Recommendation two.
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Policy Recommendations

The Department for Energy and Climate Change should undertake a review of the metrics used to 
measure home energy performance, with particular consideration given to how these can be integrated 
with wider indicators of health and wellbeing.

There are concerns that the current metrics used to assess the energy performance of a home – Energy Performance Certificates 
(EPC) and Standard Assessment Procedures (SAP) – do not accurately measure the performance of a property.
For instance, installing a low carbon heat source will improve a property’s energy performance, but may actually lower its SAP 
rating. We call on DECC to undertake a review of existing metrics and to propose for a more accurate measurement of energy 
performance. This review should also assess the most effective way to communicate of such a metric to the consumer, in order 
to produce a more understandable and attractive alternative. As we argue above, energy efficiency is more than just carbon 
reduction. The new metric should also consider the opportunities to link to other indicators of health and wellbeing.

As we have seen from the French zero percent loan scheme éco-prêt à taux zero, zero percent interest rates on a loan scheme, 
in and of themselves, are not sufficient to persuade consumers to improve the energy efficiency of their properties at the scale 
that is needed. Without demand for energy efficiency, any loan scheme put in place will be ineffectual. Additional incentives are 
needed to drive demand for energy efficiency amongst consumers to make improvements to their property.

The selling and purchasing of a home is a critical trigger point for making refurbishments to a property.30 To exploit this, we 
recommend that SDLT be reduced by a percentage point in-line with each Standard Assessment Procedure (SAP) point above 
the mid-point of revenue.31 This should then be re-adjusted automatically as the average SAP rating of the housing stock 
increases, and correspondingly increase Stamp Duty for each SAP point a property falls below the agreed standard.32

For example, a person purchasing a property for £275,000 would currently pay £3,750 SDLT. Under our proposal, if the property has a 
SAP rating of 69 (higher efficiency) compared to the agreed standard of 51 they would receive a reduction of 18% on their SDLT bill, 
and would therefore pay a total SDLT of £3,075.33 Conversely, if the property had a SAP rating of 33 (lower efficiency), they would receive 
an increase of 18% on their SDLT bill and pay £4,425 SDLT in total.34

While we understand that SAP points are an imperfect means to determine the energy performance of a property,35 they 
would suffice in the short term. Furthermore, this incentive would work equally well for alternate measurements, such as kWh 
per M2, which is used in the French scheme. In the long term, we recommend that a new more accurate metric, as cited in 
recommendation two, is used. 

The proposed standard would need to strike the appropriate balance between stimulating demand amongst consumers, while 
also ensuring the scheme is revenue neutral to the Treasury. As there are uncertainties around the scale of the response to the new 
SDLT incentives, we propose that Treasury gradually increases the financial differentiation until the desired response takes place.

Government should introduce a financial incentive for consumers at a key trigger point: when buying 
and selling their house. Stamp Duty Land Tax (SDLT) should be reduced in line with each Standard 
Assessment Procedure (SAP) point a property reaches above the mid-point of revenue. Conversely, 
SDLT should be increased for each SAP point a property is below this.
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Policy Recommendations

In addition, Government should enable city regions to retain the revenue generated from Stamp Duty 
Land Tax,36 and harness this new power to introduce more local and bespoke incentives for people to 
improve their homes.37 This approach should be trialled within a leading city region, then rolled out to 
other cities and local authorities over time.

Alongside amending SDLT in line with a property’s energy performance, we go one step further and propose that the revenue 
generated from SDLT should be retained within the city region. SDLT has been devolved in Scotland since April 2015 and 
in Wales, UK SDLT will be replaced from April 2018 onwards.38 We recommend that this is devolved further as part of the 
Government’s new and ongoing deals with cities in England and across the UK. Allowing cities to retain revenue from SDLT 
would allow cities a far greater degree of flexibility to introduce their own incentives to stimulate the market and create positive 
behaviour amongst consumers. One such incentive could be to allocate a portion of the revenue to be retained to support 
schemes and incentives to improve the thermal efficiency of homes within the city region; for example, low carbon measures 
could be installed in new build houses without additional costs for developers.39 

Due to the significant amount of revenue raised by SDLT for Treasury, we propose that this approach is initially piloted in a 
leading city region, which has already demonstrated fiscal responsibility. This approach should be rolled out to the other city 
regions and local authorities once the appropriate checks and balances have been put in place and the demonstrable benefits 
have been determined. Given the variability of house prices in different areas, we propose that Treasury allocate the SDLT returns 
based on the number of properties in a given area rather than the property values.

While the Government recognises the essential role played by infrastructure spending in boosting economic growth and 
productivity,40 criticisms have been made that the current approach to infrastructure funding is too centralised and top-down.41

As the Energy Bill Revolution and others have proposed, we advocate that energy efficiency should be made a national 
infrastructure priority: included in the top 40 priority infrastructure investments. But in keeping with our support to devolve 
powers and fiscal responsibilities to the lowest appropriate level, we also argue that Government should devolve infrastructure 
spending, where appropriate, to city regions. Within these budgets, city regions should allocate a portion of these funds to 
invest in the ambitious programme of energy efficiency improvements we have recommended here and elsewhere.42 In the 
long term, cities should have the power to integrate public spend and leverage private capital, in order to deliver more targeted 
and self-sustaining measures.

Devolving infrastructure spending in this way would not be unheard of. As part of their city deal, Preston, South Ribble and 
Lancashire established an infrastructure delivery programme and an investment fund worth £434 million, which will act as a 
catalyst for commercial and housing developments.43 Given the economic benefits from investing in an ambitious energy efficiency 
programme44 - with each pound spent creating a corresponding increase of £3 in GDP - the mechanism for an investment in 
energy efficiency to drive economic growth, and therefore ‘earn back’ from the initial investment, is well evidenced.

In line with the ongoing city deals, we recommend that Government should run a competition, open to all cities, on how they 
would demonstrate both cost effectiveness and innovation in improving the housing stock in their area.

Enabling

As part of ongoing city devolution deals, a portion of national infrastructure funds should be 
devolved to cities to invest in their own energy efficiency schemes via an open competition.  
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Policy Recommendations

Introduce a ‘Help to Improve’ scheme. Government should guarantee the cost of a homeowner’s 
investment in energy efficiency retrofit and provides funding through an intermediary to reduce the 
interest rate of the loan.

There is increasing evidence that the efforts of the energy efficiency industry itself to sell energy efficiency measures to 
consumers have been limited in what they can achieve.45 Using other intermediaries familiar to households can help 
correct this problem. Retail banks, financial mutuals and peer-to-peer lending and loan services have high visibility 
and on matters of finance are trusted by consumers with an ability to reach out. In Germany, retail banks have been 
responsible for providing low interest energy efficiency retrofit loans to households for 15 years with total loan volumes of 
several billion pounds per year.

A low-interest mortgage or loan with interest rates of around 2-3% is an attractive proposition for investment in energy 
efficiency, the interest rate should be reduced depending on the take up of the scheme. Consumer research in the UK46 
and experience from other countries supports this.47 This could be achieved in two ways:

One option for this programme would be to establish a ‘Help to Improve’ scheme, similar to the Help to Buy mortgage 
guarantee scheme, whereby Government would provide a guarantee for an additional loan, which would form part of a 
mortgage to fund an energy efficiency retrofit. Under the Help to Buy scheme households can borrow a higher loan-to-
value mortgage because the government offers mortgage lenders the option to purchase a guarantee on mortgages 
where a borrower has a deposit of between 5% and 20%. Under the Help to Improve scheme Government would 
guarantee the cost of a typical energy efficiency retrofit investment.

Alternatively, the Government could provide funding to the Green Investment Bank, which would then provide finance 
to a range of retail financial institutions to reduce the interest rate of the proportion of the mortgage used for energy 
efficiency retrofits. 48 Similar schemes are already in place in other countries. For example, In the Netherlands, banks can 
allow for a slightly higher loan to value and loan to Income on a mortgage for the purchase of an energy efficient house 
or the retrofit of an existing house that results in a better EPC rating.49

Alongside competitive personal loans, additional targeted enablers designed for the communities and the wider city 
region are needed. As ResPublica has previously argued, services are more effective when they are local, place based 
and bespoke.51 Providing city regions with additional revenue to design and implement schemes to deliver low carbon 
energy solutions would help to achieve economies of scale by joining up procurement and area roll out, rather than 
the piecemeal approach which is currently the norm.

To Improve the energy efficiency of a city’s domestic housing stock is one of the most cost effective means of reducing 
carbon emissions, while also having the additional benefit of improving the comfort of homeowners and ultimately 
enabling them to flourish. By devolving the environmental and social measures which are levied on householders’ 
energy bills, alongside the Climate Change Levy and Carbon Reduction Commitment to city regions,52 we would 
help enable cities to  support businesses to improve energy and resource efficiency, introduce local generation and 
energy supply companies within the city and trial smart metering innovations. These retained funds would provide 
the city with the additional income to design bespoke energy efficiency schemes which were targeted with marketing 

Government should devolve revenue generated from low carbon taxes and levies to City Regions. 
This should initially be piloted with a percentage of the overall amount raised. A portion of these 
funds should be used to invest in energy efficiency.50
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strategies which would work for the city. Furthermore, if they were integrated with other programmes there would be 
ample opportunity to leverage in funds from the EU and the private sector.53

To ensure that this programme is responsibly administered, the devolution of these funds should be introduced via 
a phased approach. Government should pilot this amongst a leading city region, then introduce it more broadly 
amongst other cities as part of their Devolution Deals. ResPublica’s proposed Local Public Accounts Committees 
should be introduced to help ensure accountability for this additional spend.54

Encourage Local Authorities (LAs) to designate ‘Warm Home Zones’ to help target areas where low 
EPCs and poor public health outcomes coincide. Within these areas, LAs should introduce additional 
incentives for home-owners and stricter regulations on landlords. The quantifiable benefits to health 
and social outcomes in each area should be re-invested locally.

We have argued previously that EPC data should be made available to all local authorities to help target areas most at 
risk of cold and uncomfortable homes. Access to this data will enable LAs to designate ‘Warm Home Zones’, but to ensure 
value for money and the most effective means of delivery, we propose an open local competition whereby a range of 
actors, including NGOs and community groups, would bid for funding to deliver in response to the specific needs of each 
zone. In the long term, Warm Home Zones could be funded by national infrastructure funds, the SDLT revenues allocated 
to Local Authorities and through the retention of low carbon levies we have outlined in this paper. In the short term, we 
recommend that Government run a national competition to pilot this model and other local innovations, to trial a range 
of potential methods and delivery partners.

Policy Recommendations
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Government should set an overarching ambition and a long-term trajectory for energy 
efficiency improvements in the UK. This should take the form of minimum standards for 
all domestic properties being sold or let, and should gradually increase in-line with carbon 

reduction targets set out by the Committee on Climate Change carbon budgets. These 
standards should differ depending on the housing type.

Government should introduce a financial incentive for consumers at a key trigger point: when 
buying and selling their house. Stamp Duty Land Tax (SDLT) should be reduced in line with 
each Standard Assessment Procedure (SAP) point a property reaches above the mid-point of 
revenue. Conversely, SDLT should be increased for each SAP point a property is below this.

In addition, Government should enable city regions to retain the revenue generated from Stamp 
Duty Land Tax, and harness this new power to introduce more local and bespoke incentives for 
people to improve their homes. This approach should initially be trialled within a leading city 
region, then rolled out to other cities and local authorities over time.

The Department for Energy and Climate Change should undertake a review of the metrics used 
for home energy performance

As part of ongoing city devolution deals, a portion of national infrastructure funds should be 
devolved to cities to invest in energy efficiency schemes via an open competition.

Policy Recommendations
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Introduce a ‘Help to Improve’ scheme, where Government guarantees the cost of a property’s 
investment in energy efficiency retrofit and provides funding through an intermediary to reduce 
the interest rate of the loan.

Government should devolve revenue from a range of low carbon taxes and levies to City Regions. 
This should initially be piloted with a percentage of the overall amount. A portion of these funds 
should be used to deliver home energy efficiency schemes.

Government should Encourage Local Authorities (LAs) to designate ‘Warm Home Zones’ to help 
target areas where low EPCs and poor public health outcomes coincide. Within these areas, LAs 
should introduce additional incentives for home owners and stricter regulations on landlords. The 

quantifiable benefits to health and social outcomes in each area should be re-invested locally.  

Policy Recommendations

Tudalen y pecyn 97



1  Age UK (2012): The cost of cold: Why we need to protect the health of older people in winter; Age UK, London.

2 http://www.iea.org/newsroomandevents/pressreleases/2014/october/global-energy-efficiency-market-an-invisible-powerhouse-at-least-usd-310byr.html 
[Accessed 14 September 2015]

3 http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_technical-summary.pdf [Accessed 14 September 2015]

4 http://archive.theccc.org.uk/aws2/AEAUpdateofUKabatementtCh6.pdf [Accessed 14 September 2015]

5 As analysis by the Buildings Performance Institute Europe confirms- http://www.bpie.eu/uploads/lib/document/attachment/21/LR_EU_B_under_microscope_
study.pdf [Accessed 14 September 2015]

6 Public Health England (2014) Local action on health inequalities: Fuel poverty and cold home-related health problems Available at: https://www.gov.uk/
government/uploads/system/uploads/attachment_data/file/355790/Briefing7_Fuel_poverty_health_inequalities.pdf [Accessed 14 September 2015]

7 Rosenow, J. (2012) ‘Energy Savings Obligations in the UK – A History of Change’. Energy Policy 49, pp. 373–382 

8 DECC (2012b). Energy consumption in the United Kingdom: 2012. Domestic energy consumption in the UK since 1970. London, DECC.

9 Centre for Economics and Business Research (2011) British Gas Home Energy Report 2011. An assessment of the drivers of domestic natural gas consumption. 
London, Centre for Economics and Business Research

10 Please see the following for further details: DECC (2014) Evaluation of the Carbon Emissions Reduction Target and Community Energy Saving Programme: 
Executive Summary. Available at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/350957/CERT_CESP_Evaluation_Exec_
summary.pdf [Accessed 14 September 2015]

11 Rosenow, J., Eyre, N. (2013) The Green Deal and the Energy Company Obligation. Proceedings of the ICE - Energy 166 (3), pp. 127-136

12 See Figure 2

13 Climate Change Committee, (2014) Meeting Carbon Budgets – 2014 Progress Report to Parliament. London, Climate Change Committee

14 https://www.gov.uk/government/collections/green-deal-and-energy-company-obligation-eco-statistics [Accessed 14 September 2015]

15 Climate Change Committee, (2014) Meeting Carbon Budgets – 2014 Progress Report to Parliament. London, Climate Change Committee

16 https://www.gov.uk/government/collections/green-deal-and-energy-company-obligation-eco-statistics [Accessed 14 September 2015]

17 Energy and Climate Change Committee (2014) The Green Deal: watching brief (part 2). Available at http://www.publications.parliament.uk/pa/cm201415/
cmselect/cmenergy/348/348.pdf [Accessed 14 September 2015]

18 DECC (2012) Green Deal Segmentation: Report of a Segmentation of Owner Occupiers and Private Rented Tenants in Great Britain. Available at https://www.
gov.uk/government/uploads/system/uploads/attachment_data/file/49750/Green_Deal_segmentation_-_research_report.pdf 

19 Fuller, M., C. Kunkel, M. Zimring, I. Hoffman, K.L. Soroye, and C. Goldman (2010) Driving demand for home energy improvements. Berkeley: Lawrence Berkeley 
National Laboratory

20 Wilson, C., L. Crane and G. Chryssochoidis (2015) Why do homeowners renovate energy efficiently? Contrasting perspectives and implications for policy. 
Energy Research & Social Science 7, pp. 12-22

21 http://energiesprong.nl/transitionzero/ [Accessed 14 September 2015]

22 In other words, we would not recommend replacing the Green Deal with another top-down Government scheme.

23  This could also be introduce via other metrics for energy performance, such as SAP score or kWh per M2. 

24 Different building types have different potentials to be upgraded with significant variations in cost. Period buildings should not be required to achieve the 
same EPC band as more modern homes.

25 https://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiency-directive/national-energy-efficiency-action-plans [Accessed 14 September 2015]

26 Boardman, B (2012) Achieving Zero: Delivering future-friendly buildings. Available at: http://www.eci.ox.ac.uk/research/energy/achievingzero/achieving-zero.
pdf [Accessed 14 September 2015]

27 http://www.enbausa.de/daemmung-fassade/aktuelles/artikel/frankreich-beschliesst-sanierungspflicht-fuer-gebaeude-4911.html [Accessed 14 September 2015]

28 This would be determined in co-operation between DECC and DCLG.

29 We would ensure this requirement was not too onerous on people purchasing the property

30 Energy Saving Trust (2015) Trigger points: a convenient truth Promoting energy efficiency in the home. Available at: http://www.energysavingtrust.org.uk/
sites/default/files/reports/EST_Trigger_Points_report.pdf [Accessed 14 September 2015]

31 The methodology used by the Government to assess and compare the energy and environmental performance of homes. We have chosen this metric 
because it offers a more fine-grained approach, rather than EPCs which are broader in scope.

32 UK-GBC (2013) Task Group Report: Retrofit Incentives. Available at http://www.ukgbc.org/sites/default/files/130705%2520Retrofit%2520Incentives%2520Task
%2520Group%2520-%2520Report%2520FINAL_1.pdf [Accessed 14 September 2015] 

33 For the purpose of this example we have set the standard SAP rating as 69, but this has been chosen for illustrative purposes only.

34 Which would be determined by the midpoint of revenue

35 Particularly in regard to low carbon heat. Where installing a low carbon heating technology may simultaneously lower the SAP rating and a properties 
carbon footprint.

Endnotes

Tudalen y pecyn 98



Endnotes

36 As ResPublica has previously advocated- Blond, P and Morrin, M (2015) Restoring Britain’s City States: Devolution, public service reform and local economic 
growth. Available at http://www.respublica.org.uk/our-work/publications/restoring-britains-city-states-devolution-public-service-reform-local-economic-
growth/ [Accessed 14 September 2015] and Forthcoming: The Missing Multipliers: Devolution to Britain’s Key Cities

37 This should form part of a wider range of flexibilities given to city regions with regard to SDLT to stimulate the market and foster positive behaviours.

38 Land and Buildings Transactions Tax (LBTT) replaced the UK SDLT

39 We have proposed a range of other local measures that could be deployed by city regions and local authorities in our previous paper, Duggan, C, Julian, C 
and Sagar, R (2015) ‘Out of the Cold: An agenda for warm homes’ Available at http://www.respublica.org.uk/wp-content/uploads/2015/03/Out-of-the-Cold.pdf 
[Accessed 14 September 2015]

40 HMT (2015) Spending Review 2015: A country that lives within its means. Available at https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/447101/a_country_that_lives_within_its_means.pdf [Accessed 14 September 2015]

41 http://www.ncl.ac.uk/press.office/press.release/item/experts-call-for-devolved-infrastructure-powers-and-funding-for-local-authorities [Accessed 14 
September 2015]

42 Duggan, C, Julian, C and Sagar, R (2015) ‘Out of the Cold: An agenda for warm homes’ Available at http://www.respublica.org.uk/wp-content/
uploads/2015/03/Out-of-the-Cold.pdf [Accessed 14 September 2015] 

43 Preston, South Ribble and Lancashire City Deal. Available at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239275/
Preston_and_Lancashire_City_Deal.pdf [Accessed 14 September 2015]

44 See, Rosenow, J., Platt, R., Demurtas, A. (2014) Fiscal impacts of energy efficiency programmes - the example of solid wall insulation investment in the UK. 
Energy Policy, pp. 610–620; and Cambridge Economics/Verco (2012) Jobs, Growth and Warmer Homes.

45 Consumer Focus (2012) What’s in it for me? Using the benefits of energy efficiency to overcome the barriers. Consumer Focus: London

46 Ipsos MORI (2011) Consumer Needs and Wants for the Green Deal. DECC: London

47 Rosenow, J., Eyre, N., Rohde, C., Buerger, V. (2013) Overcoming the upfront investment barrier - comparison of the German CO2 Building Rehabilitation 
Programme and the British Green Deal. Invited paper for special issue in Energy & Environment 24 (1&2), pp. 83-103

48 Financial institutions which are on the Financial Services Register

49 ING (2013) Saving Energy in the Netherlands. New EU Directive takes on Energy Efficiency. ING

50 As outlined in this paper and Duggan, C, Julian, C and Sagar, R (2015) ‘Out of the Cold: An agenda for warm homes’ Available at http://www.respublica.org.uk/
wp-content/uploads/2015/03/Out-of-the-Cold.pdf [Accessed 14 September 2015]

51 See Blond, P and Morrin, M (2014) Devo Max – Devo Manc: Place-based public services. Available at http://www.respublica.org.uk/wp-content/
uploads/2014/10/csv-Devo-Max-Report.pdf [Accessed 14 September 2015]

52  We recognise that changes to the CRC and CCL are expected at the upcoming spending review

53 Particularly the European Regional Development Fund

54 Blond, P and Morrin, M (2014) Devo Max – Devo Manc: Place-based public services. Available at http://www.respublica.org.uk/wp-content/uploads/2014/10/
csv-Devo-Max-Report.pdf [Accessed 14 September 2015]

ISBN number 978-1-908027-50-4Tudalen y pecyn 99



Mae cyfyngiadau ar y ddogfen hon

Tudalen y pecyn 100

Eitem 8



Tudalen y pecyn 106

Eitem 9.1



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

")

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

")

!(

")

!(!(")!(

!(

!(

!(

!(

")

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

") !(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

") ")

!(

!(

!(

")

!(
!(

!(

!(

!(
!(

!(

!(

")

!(

!(

!(

!(

!(

!(

")

!(

!(

!(

!(

")
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

")

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

")

!(

!(

")

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

")
!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

")

!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(")

!(

")!(

!(

!(

!(

")

!(

!(

!(")!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(!(

!(

")!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

")

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

")

")!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

")!(

!(

!(

!(

!(!(

!(

!(

")

!(

!(

!(

!(

!(

!(

!(

")

!(!(

!(

!( !(

!(!(

!(

!(

!(

!(

")

")

")

")

!(

!(

!(

Notes

Created by Checked by Date
I:\GIS\04 GIS Analysis - Non-Core\039 Welsh DG Constraints Mapping\Wales-DGConstraint-33kV-A3-v3.mxdFile Path

0 8 164 Miles

¯

GS 16/10/2015CL

Sources: Esri, HERE, DeLorme, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN,
Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User Community

33kV Dosbarthwyd Cyfyngiadau Cynhyrchu, Cymru, 2015
33kV Distributed Generation Constraints, Wales, 2015

Legend

Extent of Wales supplied 
by SP Energy Networks

This Heat Map is indicative only, and is based on a numerical 
assessment of the remaining transforming capacity at each substation 
(or within each group where substations are interconnected). 
It does not reflect other aspects of the system which have an impact
on deployable capacity.This will generally require detailed analysis,
and early engagement from developers is welcomed and encouraged.
However, it is possible, by carrying out system reinforcement 
and/or the use of constraint schemes, that generation in excess of that 
indicated on this map could be accommodated 
on the SP Manweb system.
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Legend

Extent of Wales supplied 
by SP Energy Networks

This Heat Map is indicative only, and is based on a numerical 
assessment of the remaining transforming capacity at each substation 
(or within each group where substations are interconnected). 
It does not reflect other aspects of the system which have an impact
on deployable capacity.This will generally require detailed analysis,
and early engagement from developers is welcomed and encouraged.
However, it is possible, by carrying out system reinforcement 
and/or the use of constraint schemes, that generation in excess of that 
indicated on this map could be accommodated 
on the SP Manweb system.
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Legend

Extent of Wales supplied 
by SP Energy Networks

This Heat Map is indicative only, and is based on a numerical 
assessment of the remaining transforming capacity at each substation 
(or within each group where substations are interconnected). 
It does not reflect other aspects of the system which have an impact
on deployable capacity.This will generally require detailed analysis,
and early engagement from developers is welcomed and encouraged.
However, it is possible, by carrying out system reinforcement 
and/or the use of constraint schemes, that generation in excess of that 
indicated on this map could be accommodated 
on the SP Manweb system.
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Legend

Extent of Wales supplied 
by SP Energy Networks

This Heat Map is indicative only, and is based on a numerical 
assessment of the remaining transforming capacity at each substation 
(or within each group where substations are interconnected). 
It does not reflect other aspects of the system which have an impact
on deployable capacity.This will generally require detailed analysis,
and early engagement from developers is welcomed and encouraged.
However, it is possible, by carrying out system reinforcement 
and/or the use of constraint schemes, that generation in excess of that 
indicated on this map could be accommodated 
on the SP Manweb system.
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Medium Opportunity, 10-40MVA
Limited Capacity, up to 10MVA
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11kV Circuit Heat Map Not Including Transmission Constraints

Esri, HERE, DeLorme, MapmyIndia, © OpenStreetMap
contributors, and the GIS user communityCreated September 2015± 0 10 205 Miles

Circuits are coloured as red, amber or green depending on
whether any of the following issues have been identified as
affecting them:
 - Primary Substation Reverse Power Flow
 - Generation Capacity
 - Fault Level

T
udalen y pecyn 111



Tudalen y pecyn 112

Eitem 9.2



Tudalen y pecyn 113



Tudalen y pecyn 114



Tudalen y pecyn 115



Mae cyfyngiadau ar y ddogfen hon
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