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Executive Summary 
 

1. Energy efficient measures tend to be most cost-effective when installed from new. Retrofitting 
them into an existing complex asset is much harder, thus the task of retrofitting up to 26 million 
homes in the UK, many with very low thermal efficiency, by 2050 is a considerable challenge. 
Much of the relatively straightforward, cost-effective improvement to the thermal efficiency of 
buildings has already been carried out, so achieving further improvements of the existing 
building stock is likely to be costly and demanding. We believe that the most cost-effective 
way to deliver energy is to optimise the balance between demand side measures such as 
energy efficiency, with supply side measures such as district heat using waste heat from a 
local power station. 
 

2. The challenges of delivering emissions reductions, improvements in energy security or 
reducing consumer bills through energy efficiency measures on their own (i.e. interventions 
which aim to reduce the energy inputs required to deliver a given service or outcome), should 
not be under-estimated. Historic experience and simple economic theory (lowering the relative 
cost of energy services can also increase demand for them) suggest a need for realism about 
energy efficiency as a means to cut absolute demand and therefore Greenhouse Gas 
emissions. 
 

3. The ETI’s work focuses on cutting emissions from heat and broader energy use in UK homes.  
Our work to date suggests strongly that energy efficiency measures should be viewed as part 
of a package of investments and enhancements which are integrated and coherent at both 
property and local level, to deliver people-friendly low carbon heat and domestic energy.  
Packages are likely to comprise improvements to thermal efficiency of buildings, to the control 
and functionality of energy use within the home as well as decarbonising the underlying heat 
delivery technology, replacing gas boilers with heat pumps and/or heat networks. 
 

4. Consumer engagement is key to changing behaviour significantly in order to improve and 
extend household take-up of energy efficiency measures. Consumer Focus reviewed various 
insulation campaigns and recommends emphasising warmth rather than potential cost 
savings - these cannot be guaranteed as they may fail to materialise when, for example, 
people spend more time at home, weather gets colder or energy prices rise. Hamilton et al 
found efficiency measures save 4-5 times less energy than predicted by models which assume 
heating experiences remain the same. 
 

5. The ETI believes that whole-house retrofits undertaken as part of wider general housing 
refurbishment will be generally more effective than a “Green Deal-based” approach based on 
individual measures for efficiency only. The ETI’s Smart System and Heat Programme is 
developing a cost-effective area-by-area deployment approach. We have developed a 
software tool (“EnergyPath Networks”) that allows any local area in the UK to design the most 
cost-effective local energy system, including energy efficiency interventions for the homes in 
that area. 
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6. We believe that the Green Deal “pay-as-you-save” type design is fundamentally flawed in that 
it assumes the main motivation for installing energy efficiency measures would be cost savings 
– the ETI’s research shows that consumers generally have other, higher priorities when 
thinking about refurbishing their homes.  Therefore, it make more sense for future approaches 
to focus on how to integrate energy efficiency measures into broader home improvements (at 
least for those who can afford it) and into broader housing fabric improvement initiatives for 
social and lower income housing. 
 

7. The UK can learn from other countries such as Germany which has introduced a 
comprehensive energy strategy, including effective building codes, retrofit policies, and tax 
credit and loan programmes. Germany’s state development bank’s building renovation loan 
programme has been a key consideration in stimulating private investment delivering over €34 
billion in 2013.  Access to low rate finance was identified by the Energy Committee on Climate 
Change as a key measure to improve take-up of the Green Deal.  Relaxing the “Golden Rule”, 
to allow a wider range of interventions including more expensive measures such as solid wall 
insulation, could also have made the scheme more attractive.  
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Detailed response to Questions 1-3 

Question 1: Why have previous approaches to energy efficiency failed to deliver significant 
results?  

8. There is an argument that some previous approaches have indeed delivered significant 
improvements with almost all UK homes having some form of insulation. Given the poor 
thermal performance of much of the UK’s housing stock, much remains to be done, however,  
energy efficiency tends to be most cost-effective when installed from new. Retrofitting it into 
an existing complex asset is much harder. Where assets have relatively short lives like cars, 
fridges, boilers etc., the main strategy is to specify high standards for new ones. Houses can 
be problematic, since they have very long lives. There are of course opportunities to improve 
efficiency when other work is being done on the building and many of these are cost effective 
in terms of reduced operating costs and improved comfort. The co-benefits of improved 
comfort, security, reduced maintenance etc.. are usually more significant than cost savings in 
the consumer’s mind. 
 

9. Approaches such as the Green Deal have not delivered the desired scale of energy efficiency 
improvements. The main reasons for this are that consumer has not been sufficiently excited 
and attracted by the proposition: the cost of the loans has been too high, paybacks too long 
and the scheme administration too complex. We believe that consumer engagement is key to 
changing behaviour significantly in order to improve and extend household take-up of energy 
efficiency measures. Consumer Focus1 reviewed various insulation campaigns and 
recommend emphasising warmth rather than potential cost savings - these cannot be 
guaranteed as they may fail to materialise when, for example, people spend more time at 
home, weather gets colder or energy prices rise. Hamilton et al2 found efficiency measures 
save 4-5 times less energy than predicted by models which assume heating experiences 
remain the same. This is not well understood, but seems to be at least partly because some 
people choose to live in warmer homes rather than to save money on their bills, though there 
are other explanations (e.g. poor installations and homes remaining warmer because they 
become harder to cool). 
 

10. Research by Wilson, Chryssochoidis, and Pettifor3 shows that when renovating their 
properties, fewer than 10% of people actually are driven primarily by energy savings versus 
other considerations. There is a possibility that improved insulation may lead those in fuel 
poverty to enhance the temperature in their homes, or heat more rooms in their home, rather 
than to achieve savings. Therefore raising awareness solely on potential savings could be 
misleading - there needs to a mix of measures to raise consumer awareness and interest. 
 

11. One way of achieving this is to demonstrate the benefits of new technologies to consumers in 
terms of increased comfort and domestic energy control. The ETI is planning to undertake a 
small-scale demonstration of improved Home Energy Management Systems (HEMS) in 
around 300 homes in 2016. This will test the consumer appeal of improved control.   

 
12. The ETI also believes that whole-house retrofits undertaken as part of wider general housing 

refurbishment will be generally more effective than a “Green Deal-based” approach based on 
individual measures for efficiency only. The task of renewing existing homes and communities 
should be carried out on an area-by-area basis. An example of this is the Metropolitan Housing 

                                                
1 Consumer Focus (2012): “What’s in it for me?” 
2 Hamilton et al. “Energy efficiency uptake and energy savings in English houses: a cohort study”. 
3 Wilson, C., Chryssochoidis, G., and Pettifor, H. (2013) Understanding Homeowners’ Renovation Decisions: 
Findings of the VERD Project. 
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Trust4 which developed a programme for refurbishing harder–to-treat Victorian street 
properties in Haringey to a level beyond the Decent Homes standard. The measures included 
insulation, more efficient boilers and heating controls. The refurbished homes have typically 
achieved more than a 45% reduction in their CO2 emissions, and residents are now better 
able to reduce their fuel costs. The Smart System and Heat Programme, set up by the ETI in 
2013 and with delivery responsibility expected to transfer to the Energy Systems Catapult, is 
developing a cost-effective area-by-area deployment approach. We have developed a 
software tool (“EnergyPath Networks”) that allows any local area in the UK to design the most 
cost-effective local energy system, including energy efficiency interventions for the homes in 
that area. 
 

13. However, whole-house retrofits may not be appropriate for all properties. Retrofit can be very 
expensive:  ETI figures suggest a cost of circa £14,000 for a 30% improvement in thermal 
efficiency which might lead to around a £300 saving per year.  Even offering interest-free loans 
may not be sufficient to encourage uptake given the very poor returns on investment.  
Therefore, in some instances it may be more effective to offer free-of-charge retrofits, 
subsidise the energy supply cost or explore alternative heat supply approaches. The ETI 
therefore recommends that more modelling and practical demonstration of retrofit is 
undertaken at a small scale across a number of house archetypes to better evaluate the costs 
and supply-chain opportunities involved in potentially upgrading all homes to an EPC of C. 
 

14. According to DECC’s 2014 study5, there is presently a “general lack of evidence on the 
behaviours and attitudes of households in fuel poverty”. People move home and events can 
push them into (or out of) poverty, so insulating buildings may not be an effective way to tackle 
fuel poverty in the long run. The arrival of a baby, onset of illness or entry into retirement can 
mean people need to spend more time in warmer homes just as their incomes drop. Our model 
showed that 80% more gas was required to heat a 1980s detached house to 22oC from 7am-
8pm every day than to 18oC from 7-8am and 5-9pm on weekdays, and from 7-11am and 3-
9pm on weekends 
 

15. The size of the challenge is considerable. DECC’s GB Housing Insulation Survey (2013) 
indicates that there are very few “Easy-to-Treat (ETT)” lofts and cavity walls left to insulate 
(around 500,000 in total).  There are around 7 million “harder to treat/of limited potential” lofts, 
plus around 7 million solid walls: the cost of insulating these could be significant. The ETI 
believes that it is important to have a strategic view that directs incentives to the most effective 
solutions; for instance, it would not be appropriate to provide incentives to promote heat pumps 
in a local area then later decide that the most appropriate local solution is a heat network. 
 

16. Another important aspect of improving energy efficiency is delivery. The ETI believes that a 
partnership approach between private firms and local authorities is best in delivering 
significant energy efficiency improvements. The specialist provider will have expertise in 
delivery of energy efficient interventions and the local authority will have local area knowledge, 
is likely to have a favourable customer profile and potentially access to finance at a more 
competitive rate than the private firm.  We are working with three local authorities potentially 
to deliver a demonstration of smart heating systems after 2017.   
 

17. Whilst the ETI believes that local authorities and local firms provide “on-the-ground” 
knowledge, there is the issue of installation quality and assuring that the benefits aimed for 
have been achieved. Therefore, there may still be a role for central government working with 

                                                
4 From “Housing futures: our homes and communities” – Anne Power, LSE, 2010.  
 
5 DECC (2014c): “Understanding the behaviours of households in fuel poverty: A review of research 
evidence”. 
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industry to generate quality/installation frameworks as well as post-installation quality 
guarantees.    
 

18. Designating energy efficiency as a national infrastructure priority may help to give energy 
efficiency the profile that it needs so that a critical mass of energy interventions is formed.  
Once a significant number of interventions have been delivered, it should provide impetus to 
others. It should also be easier, in theory, to attract funding from a number of sources such as 
the EU, UK government and private investors. Viewing energy efficient interventions as an 
infrastructure question might lead to the conclusion that some of the UK’s housing is beyond 
cost-effective renovation, so taking a high-level view of the stock is important. 
 

19. However, “energy efficiency” alone, while important, should not be taken in isolation as a 
national infrastructure priority.  Rather, upgrades to local energy systems (energy supply as 
well as energy demand) should be considered. This will allow demand measures, such as 
improved building energy efficiency, to be taken together with energy supply approaches, such 
as city district heat networks. Taken together, the enhanced supply and demand measures 
will have the greatest impact on effectiveness of capital spent, as well as consumer benefit.  
The ETI’s EnergyPath Networks model allows such optimised local energy systems to be 
realised as part of national infrastructure spending. 
 

Question 2: What lessons can be learnt from current and previous schemes including Green Deal, 
Green Deal Home Improvement Fund, and ECO?  

  
20. It is fair to say that the Green Deal scheme has not delivered the boost to energy efficiency 

in the UK that was hoped for. The reasons for this have already been explored by the House 
of Commons Energy and Climate Change Committee in May 2013 with a further examination 
in February 2015. Evidence suggests that the relatively high interest rate of the Green Deal 
loan, the high cost of the assessment, the possible effect on property prices of having an 
existing Green Deal loan to repay and the “hassle factor” have meant that take-up has been 
low. However, the Green Deal may not be economically viable for many households given 
many of the easy-to-treat interventions have already taken place, and around one-third may 
not be interested in such an “energy efficiency” scheme anyway. 
 

21. It has also been difficult to identify those who might benefit most from a Green Deal. This 
could be addressed by seeking out particular groups, such as those living in poorer quality 
housing, through a targeted approach (leafleting, door-to-door visits, advertising on social 
media).  Assessors and energy suppliers could work with local authorities to identify the most 
likely properties. 
 

22. We believe that the Green Deal “pay-as-you-save” type design is fundamentally flawed in that 
it assumes the main motivation for installing energy efficiency measures would be cost savings 
– the ETI’s research shows that consumers generally have other, higher priorities when 
thinking about refurbishing their homes.  Therefore, it make more sense for future approaches 
to focus on how to integrate energy efficiency measures into broader home improvements (at 
least for those who can afford it) and into broader housing fabric improvement initiatives for 
social and lower income housing 

 
23. The cost of a Green Deal Assessment has also deterred people and it is likely that more 

consumers would have opted for an assessment if the cost had been reduced or waived. 
Alternatively, it might have been appropriate to make Green Deal Assessments mandatory 
and free for private-rented segments to provide information on how to meet future minimum 
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EPC ratings. This also supports the gathering of fuel poverty data: some of the highest levels 
of fuel poverty are found in the private-rented sector. 
 

24. The standard of Green Deal Assessments from independent assessors may also have been 
an issue and better regulation of these assessors was required. It may also have been 
appropriate if the assessors had widened their scope to provide information on the ECO 
scheme and other initiatives such as the RHI. 
 

25. The ETI believes that offering interest free loans would go some way to increasing demand 
for energy efficient interventions as evidenced by the fact that over 530,000 households have 
had a Green Deal Assessment6 since the scheme was introduced – this indicates an interest 
in energy efficiency. The fact that only around 3% of these households have actually taken 
out a Green Deal indicates a potential problem with the mechanics of the scheme and the lack 
of fit within the primary consumer objective which is to improve the home, not energy 
efficiency. Other factors also need to be addressed such as consumer awareness and 
information and behavioural issues such as consumer reluctance to switch away from trusted 
technologies such as gas boilers - a greater uptake may be seen if emphasis is more on home 
improvement and comfort. 
 

26. Providers under ECO have found it challenging to identify households where measures could 
be applied. DECC’s GB Housing Insulation Survey (2013) indicates that there are very few 
“Easy-to-Treat (ETT)” lofts and cavity walls left to insulate (around 500,000 in total). There are 
around  7 million “harder to treat/of limited potential” lofts, plus around 7 million solid walls: the 
cost of insulating these could be significant. We recommend approaches therefore that 
provide easier and more accurate targeting of those households in most need of energy 
efficiency improvements to raise awareness in these households. 
 

27. After deploying cost-effective energy efficiency measures, for those households that remain 
in fuel poverty it may be more cost-effective to either subsidise energy supply costs or deploy 
alternative heating approaches than continue to improve the building fabric efficiency. This 
can be achieved through incentivising energy suppliers to target the fuel poor (perhaps 
through a cash bonus for each fuel poor household identified) and by amending the eligibility 
criteria so that the vast majority of fuel poor households qualify for ECO assistance. There 
may also be a role for local authorities who could provide information to suppliers on 
households who may be in fuel poverty. It is fair to say though that mandatory schemes such 
as CERT/CESP and ECO can deliver significant benefits, although ensuring efficient scheme 
design and administration is crucial. 
 

28. ETI modelling of the entire UK energy system suggests the most cost-effective route for the 
energy system transition over the coming decades is to undertake selective building fabric 
retrofits (about a quarter of the housing stock) together with improvements to energy supply, 
rather than to undertake demand measures across the entire housing stock. The ETI has 
developed the EnergyPath Networks software tool: this tool generates the most cost-effective 
approach to balancing supply and demand interventions and so that this could be used more 
widely to inform the extent of retrofit which would be appropriate in any one area. 

 
Question 3: How does the UK’s performance on home energy efficiency compare with other 
countries? What lessons can be learned from these countries on energy efficiency? 
 

29. According to a 2014 study by the American Council for an Energy Efficient Economy (ACEEE), 
the UK ranked 8th (out of 16 nations studied – including the EU average) for efficiency in 
buildings. Whilst the UK scored well for implementing effective building codes in both 

                                                
6 Domestic Green Deal and Energy Company Obligation in Great Britain, Monthly Report (June 2015). 
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residential and commercial properties, it ranked joint bottom with South Korea and Russia for 
energy intensity in residential buildings. This reflects the relatively poor quality of the UK’s 
housing stock and highlights the retrofit challenge that we face. The study praised Germany’s 
comprehensive energy strategy and awarded the country a maximum score for its building 
codes, retrofit policies, and tax credit and loan programmes. The ACEEE study praised 
Germany’s state development bank’s building renovation loan programme which stimulated 
private investments of over €34 billion in 2013. The report also praised Germany’s target of a 
20% reduction in primary energy consumption by 2020 and 50% by 2050 (compared to 2008 
levels). 
 

30. In terms of learnings for the UK, the success of Germany’s state development bank’s building 
renovation loan programme in stimulating private investment is a key consideration - access 
to low-rate finance was identified by the Energy Committee on Climate Change7 as a key 
measure to improve take-up of the Green Deal. Relaxing the “Golden Rule”, to allow a wider 
range of interventions including more expensive measures such as solid wall insulation, could 
also have made the scheme more attractive. 
 

About the ETI 

31. The Energy Technologies Institute (ETI) is a public-private partnership between global energy 
and engineering firms (BP, Caterpillar, EDF Energy, Rolls-Royce, Shell) and the UK 
Government.  Hitachi also sponsor ETI’s work on Smart Systems and Heat.   
 

32. Our mission is to accelerate the development, demonstration and eventual commercial 
deployment of a focused portfolio of energy technologies which will increase energy efficiency, 
reduce greenhouse gas emissions and help achieve energy and climate change goals.  
 

33. We carry out three key activities:   
 
• modelling and strategic analysis of the UK energy system to identify the key challenges 

and potential solutions to meeting the UK’s 2020 and 2050 targets at the lowest cost to 
the UK,  

• investing in major engineering and technology demonstration projects to de-risk and build 
capability both technology and supply-chain solutions for subsequent commercial 
investors  

• enabling effective third party commercialisation of project outcomes.  
 

34. The ETI has developed an internationally peer-reviewed national energy system design tool 
(known as ‘ESME’ - Energy System Modelling Environment), to underpin our strategic techno-
economic analysis of the UK energy system. ESME models choices across power, heat, 
transport and infrastructure sectors and is informed by evidence drawn from our private sector 
members, our technical projects and a range of expert advisers.  As such it provides a key 
source of evidence and insights on the UK’s low carbon transformation and has been used by 
both DECC and Committee on Climate Change to inform policy and strategy reviews.    
 

35. ESME and a £211m portfolio of innovation and supply-chain projects enables the ETI to deliver 
evidence-based insights on how to deliver affordable, secure and low carbon energy for Britain 
in the decades ahead, including:  
 
• identifying credible, lowest-cost pathways to secure low-carbon energy in future;  

                                                
7 Energy Committee on Climate Change: “Green Deal: Watching Brief”, May 2013 
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• identifying and understanding the key strategic technology challenges that need to be 
overcome; 

• supporting policy makers as they consider how best to enable major future investment in 
transforming the UK energy system.     

    
36. The ETI also contributes insights and expertise to support a range of technology strategy and 

policy groups, including the cost reduction task forces on both offshore wind and carbon 
capture and storage (CCS), the recently created CCS development forum, the low carbon 
innovation co-ordination group (LCICG) and a wide range of research advisory groups. ETI, 
in partnership with the Ecofin Foundation, has pioneered the creation of a CCS commercial 
development group to help address the challenges in commercialising carbon capture and 
storage in the UK.   
 

37. In the last five years, the ETI has announced projects worth £211m across nine technology 
programme areas.  The technology project portfolio to 2017 totals over £400m of investment 
with four key aims to reduce the costs of generating energy, demand reduction, increasing 
investor confidence and increasing public acceptance and engagement.  We work with over 
120 large corporates, SMEs and academic groups to deliver these projects.  
 

38. The ETI has carried out extensive modelling of the UK’s space heating requirements using 
the ESME tool.  ESME considers cost-effective approaches to meeting peak demand and the 
results show that there needs to be a significant move away from using gas for space heating 
in the 2030’s if the 2050 climate change targets are to be met.  By 2050, ESME suggests that 
district heating is likely to be the main heat source in urban areas with heat pumps elsewhere 
– there is only a limited role for gas (around 20TWh in a total heat requirement of around 
360TWh).   
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