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Economy, Energy and Tourism Committee 
 

18th Meeting 2012, (Session 4), Wednesday, 30 May 2012 
 

Renewables Inquiry 
 
Background 
 
1. The following submissions have been received from today’s witnesses in 
response to the Committee’s call for evidence: 
 

 Maitland Mackie 
 Sir Donald Miller 
 Scottish Enterprise 
 Consumer Focus Scotland 
 Renewable energy Foundation 

 
 

2. Please note that further submissions from the Renewable energy Foundation 
and Citi were received in PDF format so do not form part of this document but have 
been provided separately. 

 
  

Vikki Little 
Committee Assistant 

May 2012 
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SUBMISSION FROM MAITLAND MACKIE CBE, LLD, DBA, FRAgS, BScAg, MA 
hons Econ.  
 
An article on the realities of wind power.         
             

Injecting some realism, facts, and perspective into the wind turbine debate  
 

‘Tis very true my sovereign King. 
My skill may well be doubted; 

But facts are chiels that winna ding. 
                 And canna be disputed!’    ( Burns) 

 
Of course, there is a subjective aesthetic issue with regards to wind turbines. Well I 
remember my parents in the 40s bemoaning the pylons marching across the 
countryside!   But as they had to get them into perspective with reality, so have we 
with turbines. Appreciation of the following points and information are crucial to 
ensuring constructive debate concerning wind power’s renewable energy potential. 
 

1. We are at the beginning of the end of the fossil fuel era. A fundamental reality 
is that dramatically rising energy costs will only stabilise when there is enough 
renewable energy coming on stream, capable of filling the world’s fast 
increasing gap between conventional energy supply and demand.  A modest 
10% annual energy price increase, means a doubling of price every seven 
years.  To realise that the price of energy in one and a half decades could be 
four times its current price, puts the potential cost of renewable energy into 
perspective.    To avoid Armageddon in the next few decades, the world needs 
to invest trillions in replacement   energy systems in which renewable energy 
will be by far the major component.  
   
The following practical points reflect 5 years of experience of our (Mackies) 
investment in 3MW of wind power capacity, that now drives our business. 
 

2. Wind power has a big part to play, and has now a proven track record.   
Efficient onshore installations on sites of average wind speed of 7 m/s,  at 6% 
interest  charged on the investment,  are producing electricity at a cost of circa 
six pence per kilowatt, similar to that of new conventional  fossil  fueled  power 
stations, saddled with carbon capture requirements.   

 
And the  running cost ( maintenance and insurance)  is less than  half a pence 
per kilowatt, and  will remain so until a government taxes the wind!  (circa 
90% of the full cost is the interest charge on the initial investment and 
depreciation charges)   
 

3. After wind speed, financial and physical efficiency is directly, and crucially 
related to size of turbine, both in height and generating capacity.  1 MW + 
turbines deliver the figures in para 2 above.  Planners need to be aware that 
enforced reduction   from optimum height reduces the output near pro rata.  
I.e. 20% height restriction likely reduces the output by 20%.  And the difference 
between, quite big, big and very big, is quite small! 
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4. The incentivising subsidy, paid for by all electricity users in UK, for the big 
turbines (1 MW +) is circa four pence per kilowatt. And will not be necessary 
when the price of electricity, doubles.  In comparison the subsidy for the 
smaller turbines, rises to circa 33 pence per kilowatt for the very small toys, 
and incentivises people to spend a very large amount of money for very small 
and insignificant output.  (Note that photo voltaic solar panels currently require 
subsidy of up to 43pence per KW produced) 

 
5. Certainly backup power is needed to cover light and no wind situations. But the 

industry is now learning fast how to store high wind produced surplus energy, 
e.g. as off grid stored heat, hydropower pumped storage, hydrogen and 
ammonium production.  And demand management, in which smart grids will 
play a big part, will all help to solve this requirement.    Further, wind is seldom 
still everywhere, and turbines distributed here there and everywhere, feeding 
into the National Grid, ensures best use of this power source.  And incidentally, 
reduces grid distribution costs by producing electricity close to its users.   
 
Important to note that grid management requires constant expensive supply 
adjustment to balance widely fluctuating demand.  As part of the process of 
supply management the Grid owners do compensate all power suppliers for 
enforced suboptimal output.  
 
It only costs a phone call to shut down and start up a turbine or two.  I.e when 
the wind is blowing, another side of this coin is that the dynamics of supply 
management is hugely facilitated. 
 

6. The big, slow-moving turbines do not kill birds. To keep a perspective, 
hundreds of thousands are killed every year on the roads, by cats and by flying 
into windows. 

 
7. Investment in Offshore renewable energy is just as crucial in filling the 

widening energy gap.  But important to note that the cost per kilowatt produced 
is, and always likely will be, twice that of onshore wind power.  Important 
therefore to note that the more of our replacement supply we can produce by 
onshore turbines, the less costly it will be. 
   

8.  1000  3 MW  turbines throughout Scotland,  delivering an average 33% of 
their capacity,  would  add 10% to  Scotland's current electricity generating 
capacity of circa 10 GW.  10,000 would double Scotland’s generating capacity, 
ie deliver 100% renewable electric  energy, and reduce Scotland’s CO2 
production by circa 50 million tons – more that the Governments  44 million 
2020 target!  
 

9. 10000 such turbine owned by people in Scotland at current prices would return 
to them and their communities circa a net annual income of £4billion! 
 

10. The power produced from the wind can potentially save billions of barrels of oil 
or gas equivalent for its myriad of other essential uses.   
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11.  The energy equivalent used in their manufacture and installation is replaced 
by renewable energy within the first year of production.  
 

12. Should we crack nuclear fusion, it takes 24 hours to drop a turbine, and 
everything of it is usefully recyclable. 
 

13. On the subjective aesthetic issue, maybe this tells a tale. There are thousands 
of transmission Pylons across Scotland.  A good friend was expostulating how 
she did not wish for a planned turbine on the hill behind her house. “What 
about the pylons on it?” asked her husband. “What pylons?” she responded!!   
Our society simply needs to get used to turbines as my parents did pylons! 
 

14. Finally, Donald Trump is clearly totally ignorant of these realities, and 
needs to be put back in his box! 
 
 

Maitland Mackie 
16 April 2012 
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SUBMISSION FROM SIR DONALD MILLER 
 
Introductory Remarks 
In this submission my comments are mainly in regard to electricity, this being the 
principal area of my experience and expertise. I have spent a working lifetime in 
various aspects of electricity supply, in manufacturing, in providing consulting 
services at home and abroad and for 26 years as a Board Member of the two 
Scottish Electricity Generators, firstly as Chief Engineer of the Hydro Board and then 
successively as Director of Engineering, General Manager and Chairman of The 
South of Scotland Electricity Board /Scottish Power.  I have therefore been involved 
in the construction of most of the conventional, nuclear and pumped storage 
generating plant which still supplies Scotland today as well as having responsibility 
for operating the system. During my time with SSEB, the first survey of Scottish wind 
energy resources was initiated as well as the first prototype large wind generator. 

 
The following responses are cross referenced to the headings in the Terms of 
Reference issued by the Committee. 

  
Targets  

 
1.    To generate electrical energy equivalent to 100% of Scottish requirements in 
2020 would, after allowance for smaller amounts of hydro, biomass and other 
outputs, require some 16,000MW of wind and marine plant (The equivalent figure to 
meet the UK 30% target would be 36,600 MW). At present in Scotland there is some 
3,900 MW of wind generation in operation and under construction with another 5,700 
MW consented and in planning, some of which may not be built.  The target 
therefore implies a four fold expansion of wind power in Scotland, much of which will 
be off-shore, within a period of only eight years. Wind turbine manufacture is an 
international business and there are many constraints including financing, (and for 
off-shore the increasing demands of constructing, installing and servicing plant) as 
well as power system capacity and operations. A study of the literature suggests that 
for the UK these factors are thought likely to limit the total installed capacity on shore 
to some 11,000MW by year 2020 with a further 17,000 MW off shore. National Grid 
suggests a total figure of 26,800 MW. Meeting the Scottish Government target of 
100% therefore implies that some 60% of all new capacity in the UK would be 
installed in Scotland during the next 8 years. This seems unlikely and not least 
because of resistance to a proliferation of wind farms on-shore and the effect on 
electricity prices of a programme on this scale. 

 
2.   Since electricity accounts for approximately one third of energy use, a simple 
calculation might suggest that achievement of the 100% target would contribute 
some 75% towards the Scottish Governments’ overall emissions reduction target of 
42% in 2020.  However this would be on the assumption that each MWhr of 
electricity generated from wind saves the equivalent in CO2 emissions from fossil 
fuel power stations. But this is not the case. Because of the unpredictability and 
variability of wind and in the absence of quick response energy storage, it is 
necessary at all times to have fossil fuelled plant running in reserve at part load. The 
considerably lower efficiency of this together with the additional losses from frequent 
deloading and reloading of thermal plant as the wind strength varies, all consume 
additional fuel. National Grid do not provide sufficiently detailed operational data to 



EET/S4/12/18/1 

6 
 

enable this to be assessed on actual experience but recent studies (Bentek 
Consulting Engineers in the USA and more recently an analysis by Udo for the Irish 
Grid) of actual operations have shown that the saving in CO2 from high wind 
penetrations is small and can even be negative when back up is from fossil plant 

 
3.    In Scotland because of low off peak electricity rates in the past and distances 
from the gas grid there is a high proportion of electrical heating- some 25% of all 
domestic properties. It seems likely that rapidly increasing electricity charges, to 
which renewable policies are an increasing contributor, will provide a strong 
incentive to move towards gas heating, particularly with the worldwide availability of 
shale gas and the effect on international markets. For transport, the increasing 
electricity price would be expected to have a smaller effect compared with the high 
costs of batteries. These are not expected to show significant improvement, certainly 
not in the period to 2020. A more likely alternative if oil prices continue to increase 
would seem to be a move towards gas engines and hybrid vehicles. 
 
In summary therefore, there is no expectation of a significant increase in electric 
heating and transport in this timescale. The possibilities for improved efficiencies of 
use are often overstated and nowhere more so than in home insulation. While the 
quality of insulation in UK homes is poor and leakage rates high, the cost and 
disruption of achieving really significant improvements will continue to act as a 
disincentive- for example a scheme in Oxford to up-rate existing properties required 
an investment of some £100,000 per house (nearly one third of the market value) 
and the houses to be evacuated for six months. 

 
4.    I am not aware that the Scottish Government has released any data regarding 
costs of their energy policies for consumers. For that reason the costs in this paper 
are based on UK data released by DECC and calculations of the costs involved in 
meeting UK targets. These figures are I believe sufficient to demonstrate that on a 
stand alone basis the much higher targets in Scotland would have a dramatic effect 
on electricity prices, making it unaffordable for many consumers. 

 
Technology 

 
General. 
 In what follows I attempt to distinguish between Technology development (e.g. the 
introduction of carbon fibre for wing turbine blades) and Engineering development 
(e.g. the manufacture of larger generating unit sizes for deployment off-shore). 
 
The history of energy use since man first harnessed draught animals to improve his 
productivity has been the steady development of increasingly intensive (and 
consequently lower cost) energy sources. The present emphasis on renewable 
sources attempts to reverse this trend. Wind energy is essentially a low intensive 
energy source requiring very large and slow running machines which are and will 
remain inherently expensive. No amount of development can have more than a 
marginal effect on this. 
 
As for marine energy (tidal and wave), the belief that this constitutes a vast untapped 
energy source around our shores results from a failure to understand the physics. 
The greater weight of water (compared with air) is offset by the even lower tidal and 
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wave velocities so that, marine energy is also a low intensive energy source, not 
very different from wind. Added to which there are further constraints such as those 
examined for The Carbon Trust by Black and Veatch Consulting Engineers in 
conjunction with Robert Gordon’s University. Based on their work it is now 
apparently accepted by DECC that, even ignoring practical constraints, such as 
interference with shipping and fishing operations, the total available resource in UK 
waters from the Pentland Firth to the Channel Isles is about 5% of UK electricity 
requirements for tidal flow (much the same as for a Severn barrage) and a similar 
figure for wave. Costs are expected to remain high requiring a ROC levy of some five 
times that for onshore wind to attract developers. (See Poyry Consulting Engineers 
report issued by DECC Jan 2012). 

 
1.     The problems are more that of engineering development than technology and 
as such are best dealt with by developers and manufacturers, assisted where 
necessary by direct grants as is currently the case. Where technology development 
is required (e.g. choice of materials or examination of the physical processes) this 
would be best commissioned from Universities by the developers themselves rather 
than by further Government intervention.  

 
2.     Any variable energy source whose availability cannot be accurately forecast ( 
wind forecasts are frequently in error by as much as 50 % even for only one hour 
ahead) are a hazard to security of the electricity supply. To alleviate this it is 
necessary to run an equivalent amount of back up generating plant. Even so there 
are higher risks than with fully dispatchable generation. Heat producing technologies 
used for electricity supply (waste or biomass) are generally dispatchable, at least in 
the time scale for electricity scheduling and do not therefore carry the same risks. 

 
3.    Experience suggests that Scottish Universities are well able to respond in 
providing assistance with technology problems as and when these are referred to 
them by developers. The work by Robert Gordons University referred to above is a 
recent case in point. 

 
Supply Chain and Infrastructure. 

 
1.     Virtually all the major components for wind turbines generation are imported 
from abroad and there is little prospect of this changing, apart possibly from the 
laying up some wind turbine blades. Scottish manufacture is therefore limited to the 
relatively low value fabrication of support columns. However, as generating plant 
ages, it is to be expected there will be increasing opportunities in Scotland for the 
provision of maintenance and overhaul services to avoid the high costs of returning 
large plant items to the manufacturers. There will also be some work for Scottish 
fabrication yards from marine generators so long as the development of these is 
supported by public subsidy, but marine energy is always likely to be a fringe activity. 

 
2.    The design criteria presently used to assess the very large increases in 
transmission capacity required to carry Scottish wind power to the South of England 
need to be reconsidered in that they result in overgenerous capacity and un-
necessary costs for the consumer. Under the present arrangements, where profit is 
allowed by Ofgem as a return on investment, there is no incentive for Grid owners to 
minimise investment. Transmission capacity for wind power is currently assessed as 
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that required for an output equal to 60% of installed capacity with the two highest 
capacity transmission circuits out of service. This is excessively generous for 
generation which makes virtually no contribution to firm capacity – more realistic 
criteria should be adopted, as for example using a lower multiplier (the technical 
advisor to the Beauly- Denny Reporters suggested 20% in his report) or adopting a 
single circuit outage criterion in conjunction with automatic disconnection on the few 
occasions when wind power is in excess of available transmission capacity. Were 
more realistic criteria to be adopted it would greatly ease the problems of providing 
the necessary transmission capacity as well as reducing costs for consumers.  
 
As regards exports, Scotland has in the past benefited from a healthy electricity 
export trade with England but this was with despatchable plant, nuclear and fossil, 
where it was generally possible to undercut costs in England. No such trade based 
on lower costs is possible with renewables so that any exports would need to rely on 
contributing to statutory targets in England and Wales, offering no benefit to the 
Scottish electricity consumer. Failing that, any surplus renewable energy would need 
to be dumped, as is the case with excess wind power in Denmark, where energy is 
frequently dumped at low prices to Germany and Norway and then has to be re-
imported later at much higher cost, to the disadvantage of the Danish electricity 
consumer. Indeed these costs have now reached such proportions that Denmark (as 
also Shetland) is said to be examining other alternatives such as hot water storage, 
not normally considered an economic use of electricity. 

 
Planning and Consents 

1.     The conduct of Planning Inquiries for wind farms is bringing the Planning 
System into disrepute, and risks weakening our long established democratic and 
accountable process of Government. For example the refusal of the Beauly-Denny 
Reporters to hear evidence from knowledgeable objectors on such matters as the 
faulty economic assessment employed to justify the proposal as well as 
consideration of alternative transmission proposals.  
 
There could be more than one way of meeting Governments targets for CO2 
reductions and it should remain open to objectors to put forward their views no 
matter that these differ from the Governments’ present perceptions. 

 
2     Planning inquiries serve no useful purpose in reconciling Governments’ 
objectives and local interests unless they are seen to be open, fair and objective. In 
the past, inquiries (as for Torness) have been seen as an effective way of providing 
reassurance for local concerns. The recently introduced rules, whereby it is no 
longer permitted to question Government Policy, need to be withdrawn. 

 
Access to Finance  

 
1.     The high rates of return (paid for by consumers) and low business risks make 
renewables, such as wind power, attractive to developers and will tend to channel 
finance into these developments and away from more economic generation which 
would be of greater benefit to consumers. An example is the recent decision of 
Scottish and Southern to withdraw from the Cumbrian nuclear development. 
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2.     Total costs for onshore wind are typically £187/MWhr. (a.) This is the cost of 
bulk wind generated energy at a point on the high voltage transmission system from 
where it is delivered into the lower voltage distribution systems to service 
consumers. It comprises capital costs, return on capital (including profit) for the 
developer, operation and maintenance, costs of additional high voltage transmission 
including losses, the provision of back up generating capacity equivalent to some 
92% of the wind capacity (for when the wind does not blow or blows too strongly) as 
well as the costs of running the back up plant inefficiently at part and varying loads. 
The £187/MWhr has to be compared with the current cost of bulk energy from 
conventional generation of some £60/MWhr.  The whole of these costs have to born 
by the electricity consumer whether in the form of purchase of the power, direct 
subsidy (presently one ROC per MWhr), levies by National Grid for additional 
transmission costs and higher bulk energy prices through operation of back up plant 
at lower efficiencies. 
 
For offshore wind the costs are significantly higher at £265/MWhr (a) with the 
additional costs recovered via a larger subsidy, (two ROC per MWhr). 
 
As approximately one third of all electricity is used domestically, one third of the 
additional costs of wind energy will be directly reflected in domestic consumer’s bills 
(and subject to 5% uplift for VAT) with the remaining two thirds being born initially by 
commercial and industrial consumers (also subject to VAT, at up to 20% uplift). 
Naturally the bulk of the costs for commercial and industrial customers will eventually 
be reflected in the cost of living and will find their way through to domestic 
consumers and their families. The additional price of meeting the UK target of 30% 
renewables by year 2020 has been quoted by DECC (‘Estimated Impacts of Energy 
Policies 2011’) as some 30% uplift to domestic consumers. This is stated to include, 
on a conservative basis, the effects of policies such as Carbon Pricing and Energy 
Saving Obligations but DECC accepts that it does not include all the costs of the 
policies within the electricity system. However even at this level it would result in 
approximately one third of all domestic consumers becoming fuel impoverished. 
Naturally the 100% target of the Scottish Government, were it achieved, would on a 
stand alone basis, result in massively increased costs for consumers.  

 
Note (a).  Based on cost data in DECC Reports by Mott MacDonald Consulting 
Engineers. Parsons Brinkerhoff Consulting Engineers Arup Consulting Engineers 
Poyry Consulting Engineers  And levelised costs in Report by Institution of Engineers 
and Shipbuilders in Scotland - (Author Colin Gibson, retired Power Network Director 
National Grid) 

 
In summary therefore the total additional costs (b) to consumers in year 2020 of 
meeting the UK target of 36,600MW with a mix of on shore and off shore wind 
installations as above can be calculated as follows: - 
 
 
 On shore Combined Off shore 
Installed capacity MW 14,400  22,200 
Energy output TWhrs per 
annum 

31.5  62.2 

Costs (capital and running) 187  265 
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as above £/MWhr  
Costs per annum £ Billions   5.89  16.48 

Total costs per annum £ 
Bn                                         

 22.37  

Cost per annum for 
CCGTs instead of wind £ 
Bn               

 8.64  

Extra costs for wind energy 
instead of CCGTs  £Bn 

 13.73  

Share of costs/annum £ 
Bn-domestic consumers 

 4.58    

Share of costs/annum £ Bn 
- commercial and industrial   

 9.15  

Including Vat @ 5% 
(domestic)                       
£Bn                   

 4.81              
 

 

 Including Vat @     20% 
(commercial and industrial) 
£Bn                                       

 10.98 
 

 

Additional direct cost in 
bills per domestic 
consumer/annum    

 £192  

 
Based on an average household bill of £500 this £192 represents an increase of 
38% as a direct result of current renewable energy policies. Moreover if say some 
90% of commercial and industrial costs eventually find their way through to 
consumers the total additional cost of these policies averaged over the 25M 
households in the UK amounts to some £590 per annum each. 
 
These costs, large as they are, are further increased as a result of other aspects of 
energy policies such as the Carbon Trading and Emissions and Energy Consumer 
Obligations. DECC estimate (they say conservatively) that in total these will result in 
an increase of some 20% in electricity prices to domestic consumers in year 2020. 
Added to the above system costs the total increase in electricity price for the 
domestic consumer would amount in 2020 to 58%. (c)(d) 

 
Note (b): -In an electricity supply system the operation of any generating unit has 
implications for the operational costs incurred by other units. Therefore any cost 
analysis should strictly be carried out by assessing total system costs using a model 
of the whole system. However since the abandonment of whole system plant 
scheduling with the adoption of NETTA in 2001, this data is no longer available for 
the UK system and any cost analysis must necessarily use simplifying assumptions.  
The above calculation uses levelised costs (as does DECC), and also employs 
assumptions which, if anything, understate the real costs of wind energy to the 
consumer. 
 
Note (c) :- See also CEO British Gas in Times Newspaper Thursday Feb 23  2012 
‘Government mandated costs (including renewables support) represent £150 on an 
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average household energy  bill and are set to increase by more than half in the next 
three years.’ i.e. some 50% increase on electricity bills by 2015. 

 
Note (d):-In ‘Estimated Impacts’ DECC suggest that for electricity bills these price 
increases will be more than offset by reduced consumption from greater efficiency of 
use but there seems no good reason for these claims and nor are they accord with 
long experience. It seems more likely that any reductions in consumption will be a 
reaction to large price increases, in part from Government energy policies.  In a 
leaked memo dated 5 Sept the No10 Energy Advisor stated ‘We find the scale of 
household energy consumption savings calculated by DECC to be unconvincing’. 
 
Skills and Workforce Development  

 
1.     There seems no real prospect of significant manufacturing for renewables in 
Scotland. Most Scottish engineering graduates, even when Scotland had a larger 
engineering industry, have always found it necessary to move to England or 
overseas, and that is not likely to change. There should however be no shortage of 
good engineering talent provided young engineers can see a good career structure 
and an end to stop-go energy policies. 
There is however a real risk that the high cost of electricity will result in a net loss of 
employment opportunities in Scotland; see reports (c) below where Verso suggest a 
loss of two jobs in Scotland for every job gained in Renewables and the EU report 
estimates a net loss of employment in the UK as a whole.  

 
Note (c):- Report by Verso Economics  
Report by European Union. ‘EmployRES. The impact of Renewable Energy Policy 
On Economic Growth and Employment. (2009)     

 
Energy Market Reform 

 
1.    The consultation proposals released by the UK Government fail to provide clear 
objectives for the generators for the provision of economic generating plant in the 
consumers’ interest but instead will introduce even more interfaces, complexities and 
costs into what is already an unnecessarily fragmented industry. It is no coincidence 
that the UK electricity supply industry is now largely owned by more integrated 
electricity suppliers from France and Germany all of whom in their home territories 
have an obligation to supply at economic costs     

 
Conclusion 

 
I trust this submission will assist the Committee in their deliberations and I shall be 
happy to expand on the issues raised and attempt to provide such additional 
information as may be helpful. 

 
Donald Miller. FEng. FRSE. 
27 February 2012 
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SUBMISSION FROM SCOTTISH ENTERPRISE  
 

INTRODUCTION 

Scottish Enterprise (SE) welcomes the invitation to contribute to this important and 
timely inquiry.  In our response we have concentrated on those questions we are 
best placed to answer.   
 
Renewable energy will play an essential role in supporting Scotland’s transition to a 
low carbon economy and presents significant opportunities for the Scottish economy, 
creating a new industry founded on our natural resources and serving both domestic 
and global markets. 
 
The Low Carbon Economic Strategy for Scotland1 states that the low carbon 
environmental goods and services sector (including renewable energy) is forecast to 
grow at 5.3% per year from £3 to £4.3 trillion, 2008-2014, with the Scottish market 
growing from £8.5bn to £12.5bn, 2007-15.   
 
Renewable energy will play a critical role in supporting Scotland’s transition to a low 
carbon economy, within the broader context of taking bold and early action to 
address the global issue of climate change.   
 
This is a transformational opportunity for Scotland and, through a swift response by 
the public and private sector working together to adapt to climate change and exploit 
the emerging global low carbon market opportunities, we will put the economy on a 
more prosperous, resilient and sustainable footing. 
 
The ambition, as articulated in Government Economic Strategy2, is for a Scotland 
that is economically prosperous, environmentally sustainable, and resilient in the 
face of climate change and energy security. 
 
RENEWABLE ENERGY OF STRATEGIC IMPORTANCE 
 
The analysis3 that underpins the 2020 Renewables Routemap estimates the 
potential benefits of the offshore wind sector: 
 

 Up to £1.3 billion in GVA in 2020 and £7.1 billion in total this decade, with an 
additional £6 billion of GVA from wider supply chain and employee spending.   

 The potential to create 28,000 full-time equivalent jobs in the sector, 
supporting an additional 20,000 jobs in the wider Scottish economy by 2020.   

 
These projections are based on decisive action being taken to deliver 6 GW of 
installed capacity by the same date.  The routemap also aspires to the installation of 

                                                        
1  Low Carbon Government Economic Strategy, 2011, Scottish Government 
 http://www.scotland.gov.uk/Resource/Doc/357756/0120893.pdf 
2  Government Economic Strategy (2011) 
3  Scottish Offshore Wind: Creating an Industry, IPA Energy and Water for Scottish Renewables, 2010 
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1GW from marine sources by 2020, which could create up to £5,300 direct jobs and 
£4 billion of GVA this decade. 
 
The lasting economic benefits resulting from this concerted action has the potential 
to benefit people and businesses across Scotland.   The building of a new industry 
based on the manufacture, assembly, deployment, operation, maintenance, 
research, development, and design of offshore renewables projects will benefit 
communities throughout Scotland, e.g. Methil in Fife, where regeneration of ports 
and harbours will breathe new life into communities with unrealised potential and 
provide new infrastructure for generations to come. 
 
The immediate effects of this long-term work are already starting to be felt, with 
investment in Scotland, by both domestic and international sources, in the last year 
by Samsung Heavy Industries, Gamesa, Mitsubishi Heavy Industries, NGenTec, and 
Steel Engineering to name but a few.   
 
SCOTTISH ENTERPRISE’S ROLE 
 
Renewables and the low carbon transition are two of the key priorities in SE’s 2011-
14 Business Plan and this has been reflected in a significant allocation of both 
financial and people resource, working closely with the industry and developing 
projects.  SE is firmly committed to making a strong and active contribution to the 
delivery of the 2020 targets and helping the Scottish economy take full advantage of 
the wider low carbon opportunities within the global context.  The new Business Plan 
(2012-15) will mean investment into renewables of up to £120m over the next 3 
years, building on a significant increase and focus in the last few years.  See the 
Annex for a summary of the support provided to the sector. 
 
SE supports all of Scotland's growth sectors and companies to respond positively to 
the opportunities and challenges of the low carbon transition, including support 
across a wide range of renewables technologies4.  Whilst all of the sub-sectors that 
make up the renewable energy sector are growing, offshore renewables – marine 
wave, tidal and wind -have the greatest potential for economic impact and supporting 
these is our principal focus at present. We understand that the balance and mix of 
support for other renewables technologies will change over time and we will continue 
to monitor this and adapt our activities accordingly. We continue to support 
renewables technologies such as biofuels, small scale biomass and hydrogen fuel 
cells, largely through our innovation and Research and Development (R&D) 
programmes where appropriate.  This is, of course, in addition to our focus on low 
carbon technologies which supports both renewable technologies and energy 
demand reduction.  Scotland has the potential to reap major economic benefits 
through the development of new low carbon energy resources such as Carbon 
Capture and Storage (CCS), offshore renewables, smart grids, offshore grids and 
interconnection to markets outside Scotland. 
 

                                                        
4  Support is given to companies across the range of technologies provided that they meet the growth ambition 

criteria required.  All companies are able to access SE’s wide range of products and services.  Support has 
also been given to demonstration projects such as the Hydrogen Office, the Energy Park in Fife, which will 
support a range of energy technologies etc. 
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Without intensive collaboration across all parts of the public and private sectors 
across all areas – from the development of the National Renewables Infrastructure 
Plan (NRIP) through to the development of a strong supply chain, impact will be 
limited.  SE’s work in this sector is characterised by strong collaboration. 
 
 
TARGETS 
 
Are the 2020 renewables targets (for electricity and heat) achievable? If not, 
why not? 
 
The Scottish Government has outlined a set of challenging and ambitious targets for 
renewables by 2020. SE recognises the interdependence of the energy and climate 
change targets and that achieving these targets will require significant support from 
public, private and academic partners. Only by addressing the supply of renewable 
energy, demand reduction and resource efficiency, the development of associated 
Emerging Low Carbon Technologies (ECT), and behaviour change by individuals 
and organisations, simultaneously, and in a concerted way, will the 2020 renewables 
targets be achieved. 
 
The targets are not solely an end in themselves but also serve as progress 
milestones towards the creation of a Scottish low carbon economy and a tangible 
expression of Scotland’s determination to deliver on this agenda.  They represent a 
call to action and this, together with united action on the Renewables Routemap, is 
widely regarded, nationally and internationally, as sending a clear message to 
industry that Scotland means business.  The strategic importance placed by the 
Scottish Government on the low carbon transition, and the importance of renewable 
energy within this, help foster confidence by firms, investors and the general public.   
 
The targets give a strong focus to the industry and the clear signal of the 
determination of the Scottish Government to support the sector – this is good for 
confidence and investment.  The targets not only provide Scotland with a distinct 
presence and visibility in the global renewables market but also create the 
opportunity to create new economic value from maximising the opportunities 
afforded by excess capacity e.g. energy storage or the development of additional 
energy export markets. 
 
The targets are, as mentioned above, strongly interrelated and they must be viewed 
as a collective rather than in isolation.  For example, the renewable energy, heat and 
transport targets are together designed to ensure that Scotland's overall share of 
renewable energy will be at least 30% by 2020.  In addition, achieving reductions in 
energy consumption will directly make it easier to achieve the other targets.  
 
The potential contribution of offshore wind to the targets is enormous.  The recent 
Offshore Valuation Study5 estimated that Scotland has 40% of the total UK offshore 
wind potential alone.  Adding Scotland’s wave and tidal potential, and harnessing a 
third of this off Scotland’s coast by 2050, would result in installed offshore capacity of 
up to 68 GW – enough to power Scotland 7 times over.   
                                                        
5  Offshore Wind Valuation Study - what is the value of the UK Offshore Energy Resource? 
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Scotland has the largest offshore renewable energy resources in the EU (25% of EU 
offshore wind, 25% of tidal and 10% of EU wave power).  With 10GW of offshore 
wind and 1.6GW of wave and tidal projects currently planned, Scotland has the 
potential to make a major contribution to Scottish, UK and overall EU renewables 
targets and, together with other low carbon technologies, the potential to more than 
meet the 2020 targets.  Maximising this potential will require a continued unified 
effort across the public and private sectors. 
 
The Scottish Government has also recognised the need for a balanced energy mix to 
overcome any potential intermittency of supply and there is a strong focus on new 
and upgraded efficient thermal capacity, progressively fitted with Carbon Capture 
and Storage (CCS) technology, a technology in which Scotland has an opportunity to 
become a world leader.  
 
Scottish Government estimates that the 100% target will require around 14-16GW of 
capacity, whereas there is currently potentially up to 30 GW of renewable capacity in 
various stages of project planning – so it is important that we focus on the delivery of 
this capacity. 
 
What contribution will achievement of the 2020 Renewables targets make to 
meeting Scotland’s CO2 emissions targets (a reduction of 42% by 2020 and an 
80% reduction target for 2050)? 
 
Achieving the 2020 targets on renewable heat, transport and reduction in energy 
consumption will make a significant contribution to meeting Scotland's 42% 
emissions reduction target.  The relationship between the targets is outlined in 
further detail in the Report on Policies and Programmes (2.11 - 2.14)6.  On the 
electricity generation targets, the establishment of renewables capacity is essential 
to ensure Scotland is on the right trajectory to meet the 2030 and 2050 targets. 
 
Will increase in demand from electric heat and transport be offset by 
efficiencies elsewhere? 
 
Demand for electricity is likely to increase so a focus on developing the renewables 
sector must go hand in hand with energy efficiency measures.  SE has a strong 
focus on working with businesses to improve resource efficiency (energy, water, 
waste materials) to reduce cost and CO2 emissions, and is working to deliver 
economic opportunity and efficiency solutions across the emerging clean technology 
sector. 
 
Has the Scottish Government made any estimation of overall costs of 
achieving the targets, and identified which parties will bear them? 
 
The costs of building the generating capacity required to meet the targets will 
primarily be met by the private sector.  However, the consensus view from industry, 
as highlighted by the Royal Society of Edinburgh7, is that subsidies are needed to 

                                                        
6     http://www.scotland.gov.uk/Resource/Doc/346760/0115345.pdf. 
7  RSE Committee, Facing up to Climate Change (2011). 
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support early stage deployment of parts of the renewable energy industry as the 
economic benefits are not yet obvious or sufficiently certain in the short term.   
 
CHALLENGES AND OPPORTUNITIES 
 

(a) Technology  

 
Is the technology to meet these targets available and affordable? If not, what 
needs to be done? 
 
The Renewables Routemap describes 7 inter-linked challenges8, one of which is the 
need to drive down costs through ongoing innovation of technologies and practices.  
Like all new industries there are early stage technology challenges to be overcome.    
Scotland has the benefit of a strong and mature Oil and Gas sector which has 
unparalleled experience of working in challenging subsea environments.  Scotland is 
also at the forefront of marine technology; the challenge now being about testing and 
scaling up.   
 
Reducing costs is essential to reduce development risk and to make offshore wind 
projects commercially viable.  The Renewables Routemap sets out the requirement 
to reduce the costs of offshore wind by 30%, based on a need to offset expected 
future reductions in revenue as UK Government support is scaled back in 2015, 
rising material costs, and the cost of deploying structures in deeper waters.  
Currently, the costs of offshore wind are higher than more mature energy sectors 
and we are helping to reduce these by filling gaps in the supply chain, through 
innovation, and through wider supply chain development. 
 
In contributing to delivery of the Offshore Wind Route Map, SE is supporting 
investment in innovation and Research and Development in Offshore Wind in 
Scotland in order to drive technology development and reduce project development 
costs by at least 30%.  We will achieve this through ensuring clarity of innovation 
priorities and by providing highly competitive support packages to accelerate 
innovation in these areas by 2012.  We have undertaken analysis to identify key 
opportunities to achieve this cost reduction and have shared this with partners and 
the business community (see Annex – table 2).  The outcomes from this research 
will form the basis of a shared set of priorities with industry for R&D.  The research 
has also been shared with the DECC Cost-Cutting taskforce which is currently 
focused on reducing the costs of offshore wind.    
 
We have developed a £35m fund9, open to Offshore Wind turbine manufacturers, 
which is expected to leverage a further £90 million from industry and contribute to 
cost reduction. 
 
The Oil and Gas sector has considerable transferable experience and capabilities 
that can benefit offshore renewables. Scotland’s oil and gas industry has some of the 

                                                        
8  Investment in infrastructure, development of globally competitive supply chain, ongoing innovation to drive 

down costs, planning and consents, regulation and access to grid, skills and access to investment. 
9  Prototyping for Offshore Wind Energy Renewables Scotland (POWERS) - Designed to pump prime private sector  

investment into Scotland’s key ports and harbours and into manufacturing, test and demonstration 
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best design, fabrication and installation capabilities in the world, and these offer 
significant benefits, especially in relation to the challenges associated with 
deployment of offshore wind turbines in deeper water.  Research on the oil and gas 
sectors’ potential contribution to the development of the offshore wind sector 
suggests that the skills and experience of that sector could help reduce the costs of 
offshore wind by 20%.  An action plan has been agreed and an offshore wind guide 
for oil and gas was launched at last year’s Scottish Low Carbon Investment 
Conference10. 
 
 
Are electricity generating or heat producing technologies compatible with the 
need for security of energy supplies? 
 
Additional electricity and heat producing technologies all offset our existing reliance 
on current installed generating capacity.  The development of Smart Grids and 
Supergrids should help to smooth potential issues associated with intermittency of 
supply, through technology in the first instance and then by linking to new markets in 
the longer-term.  The cost of renewables is reducing year on year and, as such, in 
the future renewables will be a more competitive energy generation source.  
 
Are our universities and research institutes fully geared up to the need for 
technological development, innovation and commercialisation? 
 
Scotland has real strengths across many renewable technologies.  The Energy 
Technology Partnership (ETP) is an alliance of Scottish Universities engaged in 
world class energy related Research, Development and Demonstration (RD&D).  It is 
Europe’s largest power and energy research partnership and promotes greater 
levels of collaboration between universities and industry to deliver energy RD&D 
capability across a spectrum of energy technologies and also links to the rest of the 
UK and beyond through such programmes as Supergen. 
 
The International Technology and Renewable Energy Zone in Glasgow is helping 
position Scotland as the centre for R&D for renewables in Europe.  ITREZ is creating 
a community of industry and academia, working together on common challenges and 
future technologies.  Scotland has also recently benefited from the Technology 
Strategy Board’s announcement that the Offshore Renewable Energy Catapult 
Centre will be headquartered in Glasgow. A UK wide collaboration, the Catapult will 
bring together innovative companies with key research institutions, to support the 
development of pioneering low carbon technologies, at all stages from development 
to deployment, securing significant economic and environmental benefits. 
 

(b) Supply Chain and Infrastructure 

Is the supply chain in place to meet the targets? 
 
SE and partners are working to create a strong renewables supply chain to ensure 
short, medium and long term benefits to the Scottish economy.  This 

                                                        
10 http://www.scottish-enterprise.presscentre.com/Press-releases/Scotland-s-oil-and-gas-sector-can-help-

reduce-offshore-wind-costs-by-at-least-20-per-cent-3eb.aspx 
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requires intensive and ongoing engagement across all tiers of the industry.  We are 
focused on developing an understanding of the strengths and weaknesses of the 
existing and potential Scottish supply chain and working with industry to raise 
awareness of the nature, scale and timing of opportunities and support companies to 
access these through customised support programmes.    
 
A key element of the supply chain development plan is the effort to secure 
investment from major turbine manufacturers and cable manufacturers by Scottish 
Development International (SDI) focused on filling key gaps in the supply chain. With 
two of the UK's largest wind farm developers in Scotland (Scottish and Southern 
Energy (SSE) & Scottish Power (SP)) and the successful attraction of R&D 
investment from turbine manufacturers Gamesa and MHI the potential opportunities 
are significant.  However, there are also significant new investments in renewable 
capacity in other European countries and while we are confident of securing supply 
chain opportunities in Scotland we are also ensuring Scottish companies are 
supported to develop new and existing supply chains outwith Scotland  
 
This activity will become increasingly precise as procurement opportunities are 
developed and understood by the market. Significant opportunities have already 
been identified through this work. 
 
It is important to note that many renewable energy technologies rely upon materials 
which present issues of supply chain security.  The Environmental and Clean 
Technology partnership11, in collaboration with Zero Waste Scotland, led a research 
project12 to identify raw materials critical to the Scottish Economy.  The report 
identified a number of specific risks in relation to the renewable energy sectors.  In 
addition to rare earth elements the identified risks include more common metals such 
as copper, identified as a risk due to growing global demand – China currently uses 
40% of world output of copper and it is estimated that this could rise to 100% of 
current output by 2018. 
 
What further improvements are needed to the grid infrastructure or heat 
supply networks both at national and a local level?  Additionally, are we 
confident that the necessary infrastructure can be developed and financed so 
that Scotland can export any excess electricity generated to the rest of the UK 
and/or the EU?  What is the role for the Scottish Government here? 
 
The announcement of an £7 billion investment in the grid along with the North Sea 
proposal is to be welcomed and will go a long way to help provide the kind of grid we 
need.  For electricity the network needs to be able to support integration of the 
renewables at the target the Scottish Government has set.  This will require a mix of 
traditional upgrade and reinforcement, and smart grid development.   
 
SE has been addressing the role of Smart Grids as a way of reinforcing/improving 
the capacity of the grid and is currently working with a group which includes SSE and 
SP, amongst others, to develop a strategy for Smart Grids.  
 
                                                        
11  SEPA, SE, Highlands and Islands Enterprise, and the Scottish Government 
12  “Raw Materials Critical to the Scottish Economy” (2011) AEA for SNIFFER 
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We are also involved (along with University of Strathclyde, Scottish Power and SSE) 
in the Power Network Demonstration Centre (PNDC), creating a world class facility 
to support the development /validation of future electrical power distribution 
technologies.  It will play a central role in accelerating the deployment of emerging 
technologies by demonstrating their functionality within a realistic, controllable grid 
environment.  These will be essential to support the maintenance of aging networks 
and the evolution towards more distributed electricity generation. 
 
SE is in favour of equalising transmission charging in order to grow Scotland's 
renewable generation base.  Ofgem will shortly conclude their consultation on 
Project Transmit, looking into changing transmission charging.  Currently the system 
is such that generators further away from electricity demand pay to be connected 
and transmit their electricity, while generators close to demand centres are paid to 
connect.  Project Transmit is looking into reducing this disadvantage. 
 

(c) Planning and Consents  

 
Is the planning system adequately resourced and fit for purpose?  
 
Planning consents are the key to building confidence in the industry. They are a 
value creating milestone and so the pace of consenting will have a direct impact on 
delivery of the investment to build the industry and meet targets.  Marine Scotland 
has worked to simplify and streamline planning processes and the regime is viewed 
as an exemplar elsewhere in the world.  
 
How can national priorities be reconciled with local interests? 
 
The National Renewables Infrastructure Plan (NRIP) is a good example of a single 
framework to reconcile national and local interests. 
 
NRIP is a national spatial framework developed with the explicit intention to channel 
investment into those areas that offer the greatest opportunity for economic benefit.  
Our investment in areas such as Fife Energy Park and Methil, along with Fife 
Council, is providing access to new economic opportunities in areas with unrealised 
potential, creating new employment opportunities. The work that we are doing to 
implement this is part of a programme approach which aims to maximise the 
economic impact of offshore renewables for Scotland as a whole.  We are also 
working with Marine Scotland to look at how we can maximise the local content of 
development in Scotland through our supply chain work. 
 

(d) Access to finance  

 
Will sufficient funds be available to allow investment in both the installation 
and the development of relevant technologies?  What can the Scottish 
Government to do influence this? 
 
There is an asymmetry between; the needs of companies for massive injections of 
funding; projects that require billions of investment and; the supply of finance.  The 
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only way to build an offshore renewables industry is to close this gap. The ramping 
up of activity between now and 2020 is the biggest challenge of all.   SE’s role, 
together with the SG, is to bring together industry and the financial sector across 
Scotland and to work with colleagues in SDI to bring in key investments to support 
the industry.  A major issue is the level of risk and understanding of technology.  This 
is a new industry emerging around a set of new technologies and market drivers.  In 
that context, a supporting financial infrastructure has to be developed alongside and 
in parallel with the industry. 
 
 According to a 20:20 thought piece13 for the Scottish Low Carbon Investment 
Conference (SLCIC) the key challenge is that significant capital requirement is 
needed in a relatively short space of time and in the absence of significant debt 
financing, new sources of capital will have to be found. Indeed, the size of such 
essential investment dictates that large-scale private sector finance will be required. 
 
The main challenges currently facing wave and tidal generation relate to proving 
early stage technology and planning consents to develop the infrastructure.  It is 
recognised that the large-scale private sector investment required to realise the 
commercial success of the Scottish marine energy sector in the medium to long-term 
will be levered by continuing to pursue de-risking activities such as the deployment 
and operation of pre-commercial arrays.  Widespread capital funding of arrays is 
largely outwith the scope of the UK public sector at present but public funding does 
have a strong role to play in enabling key technological improvements relating to 
cost reduction, reliability and operability.  The recently announced Marine Energy: 
Supporting Array Technologies14 programme is a good example of how that public 
sector support can be focused. 
 
Through the Scottish Low Carbon Investment Project, and associated SLCIC, we are 
bringing together the industry, nationally and internationally, to consider and find new 
ways to bring the required investment to the sector.  Most recently, the Finance into 
Renewables event, organised by the SG and SE, brought together banks, 
investment organisations, companies and intermediaries to look for solutions in this 
area. 
 
A number of activities are underway which will help provide additional support to the 
sector and lever in private capital, for example the support for marine technology 
development through the WATERS 1 and WATERS 215 Programme.   
 
The Scottish Investment Bank (SIB)16 has played a key role in supporting, in 
particular, marine technology and helping to broker investment from other sources.  
SE and others are currently looking at how to maximise the impact of the Fossil Fuel 
Levy funds recently released to the SG.  The Green Investment Bank will be a key 
source of financial support for offshore renewables, as will the Green Deal. 
 
 
 
                                                        
13   http://www.slciconference.com/thought-leadership/susan-rice/ 
14  http://www.innovateuk.org/content/news/marine-energy-supporting-array-technologies-.ashx 
15  WATERS 1 and 2 - The Wave and Tidal Energy: Research, Development and Demonstration Support fund has 
 supported the testing of new wave and tidal prototypes in the seas around Scotland. 
16  http://www.scottish-enterprise.com/fund-your-business/scottish-investment-bank.aspx 
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(e) Skills and workforce development  

 
Will Scotland have sufficient home grown skills to attract inward investment?  
Are current policies producing the desired move towards Science Technology 
Engineering and Maths subjects at schools and universities?  Is the skills 
transfer from oil and gas being realised? 
 
The Strategic Forum partners17 are coordinating a shared evidence base of low 
carbon market opportunities and their likely skills implications.  SE is leading this 
work.  
 
We are working closely with SDS, the Energy Technology Partnership and the 
Energy Skills Partnership to ensure that we develop a clear and joined up approach 
to skills delivery, with SDS in the lead.  The SFC is working with SDS to develop 
programmes of funding for the industry and in guiding the College Energy 
Partnership.  SE’s overall responsibility is to work with the businesses in the sector, 
identify companies with skills issues, provide information on skills support to 
companies, and help support companies with appropriate partnership working with 
the key agencies.  We are working with SDS and account managed companies on 
training academies, such as TRESTA18 and Doosan Babcock's Welding Training 
Centre, and are seeking to work across the industry to join up training provision.  We 
are also working on an engineering excellence project which will support a range of 
sectors.  SE and SDS, and other partners, have held offshore renewable skills 
events to provide industry with information on progress the public sector is making in 
this area and to find out from industry what the key challenges are for skills in the 
sector.  These challenges have included: transitional training, graduate work-
readiness, and sector attractiveness. 
 

(f) Energy Market Reform and the subsidy regime  

 
Are the reforms of the energy markets and subsidy regimes at both UK and EU 
level sufficient to meet the challenge of the Scottish Government’s 
Renewables Targets? 
 
An overwhelming message from the 2011 Scottish Low Carbon Investment 
Conference is the need for clarity of the subsidy regime.  This is of paramount 
importance to the development of the industry.  The role of the ERM and the subsidy 
regime in encouraging and supporting the development and deployment of 
technologies alongside a broader range of measures, including grants and 
investment support, is of critical important to the growth of the sector.  This view is 
also reflected in the UK’s Energy and Climate Change Report19 which has just been 
published. 
 

                                                        
17    Scottish Enterprise (SE), Highlands and Islands Enterprise (HIE), Scottish Government (SG), Skills 

Development Scotland (SDS), and the Scottish Funding Council (SFC). 
18   The Renewable Energy Steel Trades Academy 
19   Energy and Climate Change Committee, the Future of Marine Renewables (Feb 2012) 
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SE recently responded to the RO Banding review20 and is of the view that it is 
important in continuing to build on the reputation Scotland has already gained as a 
location for the development and deployment of innovative new technology that 
support is available recognising the risks and investment levels required to achieve 
this.  Alongside R&D, prototype and commercialisation support, we feel it is of value 
that the Scottish Government considers retaining some flexibility within the ROC 
banding regime to encourage and support these developments.  This could include, 
for example, experimental offshore wind turbine technologies and installations on the 
basis that innovation will play a large part in overall cost reduction, yet the need to 
take turbines offline during the prototype phase reduces the available capacity of an 
installed prototype during testing and certification.  

                                                        
20  SE’s response to the Renewables Obligation Banding Review 2011 
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ANNEX 
 

SE SUPPORT FOR RENEWABLE ENERGY AND LOW CARBON BUSINESSES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Scottish Enterprise summary for renewable energy and low carbon 
business opportunities: 
 

• Port infrastructure – National Renewable Infrastructure Plan/ National 
Renewable Infrastructure Fund, Test and Demonstration, European 
Offshore Wind Demonstration Centre. 

 
• Supply chain – Expert help, Scottish Manufacturing Advisory Service 

(SMAS), Export development, Operations and Maintenance Events. 
Company Growth Support, Supply Chain Database. 

 
• Innovation – Research and Development, Foresighting, Scottish 

Energy Lab, International Technology and Renewables Enterprise Zone 
(ITREZ), Power Networks Demonstration Centre , AFRC, Prototype 
Offshore Wind Energy Renewables (POWERS). 

 
• Investment – Scottish Low Carbon Investment Project and Conference, 

Scottish Investment Bank, Green Investment Bank, Fossil Fuel Levy, 
WATERS 1 and 2 and UK Catapult Centre. 
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PRIORITISED PROJECTS FROM INNOVATION STUDY 
 

Potential for innovation to cut cost of 
energy of offshore wind

• 44 innovation opportunities 
identified by recent SE Foresighting 
work 

• Covered all aspects of a project but 
largest number of these were 
associated with wind turbine

• Best case scenario with max gains 
48% Cost of Energy cut

• In longer term if all innovations 
were successful could see 
significant reductions in cost of 
energy

• Some innovation could have knock 
on benefits for other renewables
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SUBMISSION FROM CONSUMER FOCUS SCOTLAND  
Summary  

Consumer Focus Scotland welcomes both the Committee’s focus on renewable 
energy targets and on the opportunity to present our views on this increasingly 
important area. We work to ensure that consumers, especially those who are 
vulnerable or disadvantaged, have access to heat and to the electricity needed to 
maintain essential services at affordable prices.  
We believe that there are, in effect, two energy policy debates in Scotland. The first 
debate is largely around the economic costs and benefits of growing the supply of 
renewable energy and the Scottish Government’s targets. The second discussion 
focuses on the impact on consumers of rising energy costs, and rising levels of fuel 
poverty. We believe that the Scottish Government should more closely integrate 
these two discussions, so that consumer interests and concerns are more 
consistently reflected in all targets - not least because the costs of renewable energy 
investments are part of the reason for bills rising, and that trend is expected to 
continue.  
It is not within our remit to take a view on the technical aspects of the different 
sources of energy which are selected to deliver these aims. We are, however, able 
to contribute to the discussion by highlighting likely the implications of different 
choices on consumers, and this is the main focus of our submission.   
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Energy Prices and Impacts on Consumers 

In 2001, average dual fuel, direct debit bills in Scotland were £51821.Taking account 
of recent price changes, Consumer Focus estimates that the average GB annual 
dual fuel bill is now £1,25822. We are currently undertaking research to update our 
information on consumers’ views of energy costs and their responses.  Initial findings 
show clearly that many more consumers are reporting more difficulty paying for their 
energy, and also that many others are increasingly worried about the impacts of 
rising costs. We are now at the point where consumers’ concern about energy bills is 
greater than their concern about Council Tax bills23, and this is consistent with 
Scottish Government data which shows that rates of fuel poverty have increased 
significantly, despite significant and welcome improvements in the energy efficiency 
of Scottish housing24.   
Impact of environmental and social charges on bills 

Analysis by Ofgem shows that the wholesale cost of fuels, and associated 
transmission and distribution costs, remain by far the largest components of 
consumers bills25. Increasingly, however, levies to fund environmental and social 
commitments account for a growing proportion of bills:   

 Large scale renewable energy developments are currently subsidised  
through the Renewables Obligation (RO) levy on electricity bills; Feed in 
Tariffs (FiTs) provides a similar mechanism for household and community 
level generators. Ofgem estimates that the RO currently accounts for around 
£21 of annual electricity bills, and that FiTs payments account for a further £1.  

 The largest single element of levies is CERT, the Carbon Emissions 
Reduction Target. This is the largest single source of funding for energy 
efficiency work in Great Britain at present, and is thought to account for 
around £48 each year, split between gas and electricity bills.   

 The Warm Home Discount (WHD), is a cross-subsidy which reduces the bills 
of target groups of elderly and disadvantaged consumers, and which adds 
around £3 to bills annually. 

 Finally, the EU Emissions Trading Scheme (EU-ETS) is thought to add 
around £20 to bills each year. Consumer Focus has recently co-founded a 
campaign with the aim of recycling ETS funds towards energy efficiency26.  

In total, these levies – although limited individually – account for around £100 each 
year for average dual fuel households. In addition, there are further hidden costs 
associated with a move towards renewable energy, most notably through the 
increases in the element of bills associated with transmission. The costs of extending 
the electricity grid to connect renewable energy developments in rural areas – the 
Beauly–Denny line being a high profile example - are ultimately paid by consumers. 
The ‘postage stamp’ approach to transmission charging proposed by the Scottish 

                                                        
21 
http://www.decc.gov.uk/media/viewfile.ashx?filepath=statistics/source/prices/qep232.xls&filetype=
4&minwidth=true 
22 http://www.consumerfocus.org.uk/news/rise-in-energy-profits-will-raise-expectation-of-further-price-
cuts  
23 Consumer Focus Scotland, forthcoming; fieldwork by Social Market Research, 2012. 
24 Scottish House Condition Survey, http://www.scotland.gov.uk/Topics/Statistics/SHCS  
25 Household Energy Bills Explained, Ofgem, January 2011  
26 http://www.energybillrevolution.org/  
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Government would add noticeably to this element of consumers bills. Figures 
provided by Ofgem as part of Project TransmiT suggest that GB consumers would 
bear additional annual costs of £11 per household. However, as a result of the 
charging structure, the impact on bills would be most significant in northern Scotland, 
where fuel poverty is already higher than elsewhere27. 
It is also clear that the cost of developing low carbon electricity will increase 
consumer prices more significantly in the longer term, with the RO element peaking 
at an annual cost of £95 by 202028. DECC suggests that the impact on total bills, 
however, will be significantly less, as their modelling assumes take up of energy 
efficiency measures which will offset rising costs.  
This is a critical point. Energy costs and fuel poverty will both continue to rise if 
energy efficiency measures are not made available in ways which are attractive and 
affordable for consumers. At the same time, energy efficiency helps meet the 
Scottish Government’s policy aims by reducing emissions and fuel poverty directly, 
by releasing consumer spending for more productive use. In addition, by reducing 
absolute electricity demand, energy efficiency helps achieve existing renewable 
energy targets, as these targets are expressed in terms of Scottish electricity 
demand, rather than absolute levels of power generation.   
Energy Security and Climate Change 

At the same time, we support fully the need to address the longer term issues of both 
energy security and reducing climate change emissions. Consumer Focus has 
undertaken work which discusses the negative impacts of climate change on 
consumers29. There is also emerging evidence from forthcoming GB-wide Consumer 
Focus work30 that most consumers also recognise the importance of investing in 
both renewable energy and in energy efficiency, although their opinions are much 
more divided on who should pay for these investments, and which groups should 
benefit from subsidised energy efficiency measures. 
In addition, modelling by Ofgem as part of Project Discovery31 suggests that even 
greater rises in bills, and consequent increases in fuel poverty, would be associated 
with continued reliance on fossil fuels, if wholesale prices of those fuels continue to 
increase.  
Conclusions 

We believe that, while renewable energy clearly has a strong role in helping to 
improve energy security and reduce climate change emissions, the debate at 
present needs to be better balanced to reflect consumers’ interests. Renewable 
energy policy and consumer / fuel poverty energy policies need to be brought 
together, so that more emphasis is placed on the eventual outcomes of affordable 
energy for consumers, energy security and reduced climate change emissions. 
There should be explicit consideration of energy efficiency alongside investment in 

                                                        
27 Project TransmiT consultation document, pp43-44  
28 DECC has modelled likely impacts of all Government policies on energy bills, available at 
http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/236-impacts-
energy-climate-change-policies.pdf  
29 Adaption to a Changing Climate, http://www.consumerfocus.org.uk/publications/13586  
30 Accent consultants, for Consumer Focus, are currently exploring consumer understanding of 
environmental and social levies on bills, and their views on who should bear the majority of costs.  
31 http://www.ofgem.gov.uk/Markets/WhlMkts/Discovery/Pages/ProjectDiscovery.aspx  
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renewable energy when deciding how to meet these aims most effectively, and 
taking account of the impacts on consumers of different approaches.   
While the actions supported by levies are largely in the long term interest of 
consumers, we believe it would be more equitable for them to be supported through 
general taxation. This is because energy costs typically form a much higher 
proportion of household spending for low income consumers than for those on higher 
incomes. In addition, much of the focus on development of renewable energy in 
Scotland comes from the economic development opportunities; it would be more 
appropriate to support those opportunities through Scottish Government economic 
development funding than through charges for consumers through higher banding of 
Renewable Obligations.  
More immediately, governments and energy companies should clearly explain what 
they are paying for themselves, so consumers can better understand the context in 
which their contributions are made. If this is approach is not taken, there is a risk of a 
backlash from consumers which could ultimately affect delivery of the Scottish 
Government’s wider objectives.   
Although Scottish Government figures32 show that there have been significant 
improvements in the average energy efficiency of homes in Scotland, it is clear that 
these improvements have largely resulted from improved standards in new build 
housing, alongside basic insulation measures in social housing and, to some extent, 
private sector housing. As a result, the key challenge now is to improve the energy 
efficiency of older houses for which basic measures are not appropriate. Many of 
these houses are off the mains gas grid, and so also require more renewable heating 
systems as part of the solution to rising energy costs. Greater take up of renewable 
heat also helps contribute to renewable energy targets, again emphasising the links 
between the two debates. 
As one contribution to the aim of greater integration across energy policy, Consumer 
Focus Scotland will shortly publish a discussion paper which seeks to help connect 
the two aspects of energy policy. The paper focuses on the use of Community 
Benefit Funds (CBFs) associated with renewable energy developments. The sums 
available through CBFs – which ultimately come from all electricity consumers - are 
increasing in parallel with the expansion of renewable energy. We believe that an 
open debate is needed to ensure that there is transparency around the way money is 
spent, and that benefits accrue more widely than only to communities in the 
immediate vicinity of windfarms. We also consider that there is potential for CBF 
money to be used to improve access to and take-up of energy efficiency measures, 
especially in rural areas where more expensive measures are needed and where 
fuel poverty is currently highest.  
We would welcome the opportunity to discuss our response in detail with the 
Committee. Below, we present some responses to some of the specific questions 
raised in the consultation.  
 

Are the 2020 renewables targets (for electricity and heat) achievable? If not, 
why not?  

                                                        
32 http://www.scotland.gov.uk/Topics/Statistics/SHCS   
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CFS cannot comment on whether targets are technically achievable or not. However, 
assuming that appropriate technologies exist and can be deployed, we believe that 
the extent to which targets are met in practice will still depends on political will and 
financial support. As outlined above, we believe that the debate should also consider 
other ways of meeting climate change emission targets, including a stronger focus 
on energy efficiency. Such an approach would also help reduce consumers costs 
and address fuel poverty directly.      

Will increase in demand from electric heat and transport be offset by 
efficiencies elsewhere?  

There is evidence that take-up of energy efficiency is influenced by the cost of 
energy. Given continuing pressure on prices, and assuming appropriate energy 
efficiency services are available, we would expect to see an increase in demand for 
both insulation and for renewable heat, especially in rural areas, given the higher 
heating costs for older detached properties without access to mains gas. We believe 
that such changes would also be likely to result in a net reduction climate change 
emissions.  

Has the Scottish Government made any estimation of the overall costs of 
achieving the targets, and identified which parties will bear them?  

At present, the electricity market operates at GB level. Costs and levies which fund 
renewable energy developments and infrastructure in Scotland are paid by all 
consumers, including those in England and Wales as well as Scotland. As discussed 
in the introductory section above, we believe that it would be more equitable for 
investments to be supported through general taxation rather than levies on 
consumers’ bills.  
There is also a wider question of likely energy price trends in the absence of the 
development of low carbon fuels. The price rises announced in summer 2011 by all 
of the big six energy companies were driven very largely by rising wholesale costs of 
gas; the significantly smaller price falls announced early in 2012 were, conversely, 
the result of reductions in wholesale gas costs. If such price variations continue, the 
impact on consumers will be very significant, as gas is used as a fuel in thermal 
electricity generation as well as used directly for heating.  
Challenges  

 (a)  Technology  

 Is the technology  to meet these targets available  and affordable?  If not, 
what needs to be done?  

Are electricity generating or heat producing technologies compatible with the 
need for security of energy supplies?  

Are our universities and research institutes fully geared up to the need for 
technological development, innovation and commercialisation?  

We are not able to comment on the technological aspects of large scale electricity 
generation. However, we have carried out two research projects on consumer issues 
around microgeneration which may be relevant.  
The first of these, Power at Home, highlighted the three main barriers facing 
consumers in this area: 
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 understanding & awareness 
 access to trusted installers 
 cost 

In addition, the study noted that there was considerable experience among RSLs of 
the use of renewable heat, but also suggested that experience had not been 
explored in detail. Accordingly, we have recently published 21st century heating in 
rural homes which looks at the experience of RSLs and tenants using renewable 
heating systems. The research found that these systems can and do provide 
affordable warmth, but also that support for tenants is critical to help them 
understand how to get the best from the new systems. As alternative heating in rural 
areas depends largely on fuels derived from oil, renewable heating is certainly 
compatible with security of supply aims. 
Our work also relates to the third question above, in relation to research capacity. 
Our experience shows clearly and consistently that consumer engagement and 
support is critical to all work in the domestic energy sector. We would therefore 
suggest that social science research capacity should be considered alongside 
technical research wherever appropriate.   

(b)  Supply chain and infrastructure  

 Is the supply chain in Scotland in place to meet the targets?  

We can only comment on one aspect of the supply chain question, above, which 
again relates to consumer behaviour. Our research on the use of renewable heating 
shows very clearly that the discussion around supply chain needs to consider 
support for consumers using new systems effectively, especially where the systems 
installed are significantly different from those previously used. 

 (d)  Access to finance  

What will the impacts be on consumers and their bills?   

This is discussed above.  
 
 
Consumer Focus Scotland  
6 March 2012 
 
 
 
 
 
  



EET/S4/12/18/1 

30 
 

SUBMISSION FROM THE RENEWABLE ENERGY FOUNDATION 
 
1 Introduction 
1.1 The Renewable Energy Foundation is a registered charity promoting sustainable 
development for the benefit of the public by means of energy conservation and the 
use of renewable energy. In pursuit of its principal goals REF highlights the need for 
an overall energy policy that is balanced, ecologically sensitive, and effective.33 

1.2 The prospects for renewable energy development in Scotland differ significantly 
from other parts of the United Kingdom, due to the advantageous scale and 
character of the natural resources (hydro, tidal, biomass, and wind) available. 
However, it is crucial that any development of these resources is conducted with due 
regard to Scotland’s outstanding heritage, both natural and man-made, and that the 
broader principles of sustainability are not contravened in pursuit of targets that are 
only elements within the overall drive for low impact living. 
 
1.3 The progressive development of renewable electricity generation has been 
settled public policy in Scotland since the establishment of the Scottish Parliament in 
1999. Both the former Labour and Liberal Democrat coalition Scottish Executive and 
the successor SNP administrations have relied on a narrow but powerful range of 
policy instruments to direct capital investment into schemes to meet the climate 
change and clean energy targets. After over a decade of experience it is worth taking 
stock of emerging concerns regarding existing policies, as well as considering the 
consequences of the Scottish Government’s Routemap for Renewable Energy in 
Scotland 2011. Furthermore, the measures that would be required to meet the 
Routemap’s new target for an equivalent of 100% demand for electricity from 
renewable energy by 2020 must now also be considered in the context of the 
referendum on independence for Scotland. REF welcomes the opportunity to 
contribute to the Committee’s deliberations, and has submitted two published texts 
as evidence.34 The following document offers further reflections, and highlights 
certain matters that we regard as being of particular importance. 
2 Overview 
Scottish public policy is settled on a course to expand renewable electricity 
generation to meet climate change targets, grid investment is taking place to 
facilitate this, and to improve security of supply, and renewable heat and energy 
conservation are the subjects of action and development. A political consensus 
appears to exist around these matters. 
 
However, there are growing concerns that the engineering difficulties presented by 
the timescale contemplated, as well as the intrinsic character of the technologies 
adopted, will result either in missed targets or in very high costs, or both. These 
issues will become still more salient in the months ahead as a result of the debates 
prior to the referendum on independence. 
 
One of these debates will focus on the cost of renewable electricity generation to the 
consumer. There is clear evidence that the rising cost of subsidy to renewable 

                                                        
33 For further information see www.ref.org.uk. 
34 REF, Energy Policy & Consumer Hardship (London, 2011), and John Constable and Euan Robson, 
“At What Price?”, Holyrood (January 2012). 
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generators, and system integration costs, has the potential to expose large numbers 
of lower income households, and not only such households, to hardship arising from 
the cost of energy, particularly for space heating. (This topic, often discussed, under 
the short hand title of “fuel poverty” is currently undergoing considerable conceptual 
revision, and we urge the Committee to take a close interest in the novel theoretical 
perspectives being offered by the Hills review on fuel poverty for the Department of 
Energy and Climate Change, the final report of which is due to be published on the 
15th of March. REF’s Energy Policy & Consumer Hardship, submitted to the 
committee, also discusses this matter.) 
 
In addition, the emergence of HM Treasury’s Control Framework for Levy-funded 
Spending (2011),35 has revealed concerns with regard to the macroeconomic effects 
of such subsidies, and the determination of the Treasury to limit them. (Whether 
such limits prevent attainment of the EU Renewables Directive is an open question, 
but beyond our scope in the present discussion.) 
 
In this context it is important to note that HM Treasury regards the levies implied by 
the Renewables Obligation, and the Feed-in Tariff, and other measures, as taxation, 
and the revenues directed to renewable generators and others as public 
expenditure. 
 
Even in the absence of the independence debate this would be a vitally important 
development, worth the Committee’s closest attention, but the implications should 
Scotland become independent are more far-reaching. Specifically, income support 
subsidy to Scottish renewable generators paid by English and Welsh consumers 
would then appear to have the different character of international public expenditure. 
Doubtless, HMT would revise the Control Framework in the light of independence, 
almost certainly with the aim of limiting costs to English and Welsh consumers, and 
of limiting effects on the balance of trade and on public finances. 
 
In other words, we expect that the referendum debate will expose the renewables 
obligation subsidy regime to greater public scrutiny. The sustainability of funding 
support for Scottish renewables by UK consumers, even without independence, is 
open to doubt. Post-independence, it would become less certain still. It is clear that 
Scottish consumers would struggle to support the planned renewables fleet alone. 
REF has estimated that the total cost of that support would be in region of £2 billion 
a year in subsidy alone, with about one third of this being met by direct bill impacts 
on households. Thus, the cost per Scottish household without UK support would be 
about £300 per annum.36 The Scottish Government needs to clarify precisely how it 
intends to deal with this potential issue and alleviate the full and unmitigated impact 
upon the fuel poor. 
 
Furthermore, the impact on industrial, commercial and public sector consumers 
would inevitably have a considerable effect on both the operating costs of those 
sectors, implying a higher cost of goods and services met through higher charges or 
increased fiscal burdens. 
 

                                                        
35 http://hm-treasury.gov.uk/psr_controlframework_decc.htm 
36 John Constable and Euan Robson, “At What Price?”, Holyrood (January 2012). 
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The general presumption that Scotland will be able to trade its renewable electricity 
at a profit, on the grounds that “England needs the electricity”, may not be well 
founded, and comparison with previous phases in the history of the electricity are 
potentially misleading since fossil fuel generators in Scotland had certain 
comparative advantages. Expensively produced renewable electricity may be a 
different case altogether, not least because English and Welsh consumers may in 
the long term exert pressure for less expensive carbon-free electricity to be sourced 
without their own boundaries, or via interconnectors to continental suppliers.  The UK 
government's recent negotiations with France may be a prelude to long term trends. 
In this state of uncertainty, it is surely a high risk strategy to presume the existence 
of a profitable market for Scottish renewable electricity, particularly if consumers in 
that market are faced with the need to pay a clean premium to subsidise the 
construction of those assets on the far side of a national boundary. 
 
A further complication is that such trading would rely on the expansion of the 
transmission network, the costs of which, realistically, could only be recovered from 
the larger economic base of England and Wales. The allocation of the costs of this 
potential development, already controversial, will be increasingly so in the event of 
independence, and without the financial support from English and Welsh generators 
and consumers to reduce use of system charges to Scottish generators, there is a 
significant probability Scottish renewable electricity would be at a competitive 
disadvantage. 
 
3 Call for Evidence - Questions posed 
 
Targets 
• Are the 2020 renewables targets (for electricity and heat) achievable? If not, why 
not? 
While it is possible to conceive of scenarios in which the 2020 targets for both 
renewable electricity generation and renewable heat production are theoretically 
achievable this tells us very little about whether they are practically feasible in the 
given time frame, affordable, or sustainable in the longer term. 
 
It is our view that the probable cost of achieving and maintaining the targeted levels 
are likely to be so high that the targets are not met, or that government will abandon 
its commitment to maintaining the specified levels. At a UK level, for example, we 
have calculated that the current 2020 renewable electricity levels will cost consumers 
about £8 billion a year in 2020, with very high system management costs increasing 
the total to around £13 billion a year, and VAT taking it up to £15 billion annually.37 In 
other words, the policies entail an additional cost to electricity consumers equivalent 
to 1% of current UK GDP. It is difficult to believe that this would be sustainable in the 
longer term, unless there was simply no alternative. If there are alternatives, and in 
fact many present themselves, these policies are likely to be abandoned. 
 
A more moderate and less aggressive target regime would expose the nascent 
renewables industry to a lower probability of distressed policy correction. 
 

                                                        
37 See REF, Energy Policy & Consumer Hardship (2011), 25ff. 
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The case of renewable heat is somewhat different since the support mechanism, the 
Renewable Heat Incentive, is paid for out of general taxation and accordingly is not 
regressive in impact, as is the Renewables Obligation. There remain economic 
problems associated with subsidy, especially if the industry is stimulated to such a 
degree that the call for resources from the taxpayer becomes burdensome, and we 
note with some concern that the Committee on Climate Change has calculated the 
fiscal burden required to meet the heat component of the UK’s 2020 renewable 
energy target as £2 billion a year.38 
 
There are however factors that make this outcome less likely, primarily the supply of 
appropriately skilled labour, which may have a braking effect on the pace of 
development, and keep the total costs within bounds. 
 
As indicated in our paper on the future of biomass in Scotland in 2011, small scale 
biomass CHP using local fuel may be preferable, and more acceptable to the public. 
As with electricity, the sheer scale of the targets and their implicit costs presents a 
long term threat to the sustainability of the sector. A more modest and realistic 
approach might prove to be much more robust. 
 
• What contribution will achievement of the 2020 renewables targets make to 
meeting Scotland’s CO2 emissions targets (a reduction of at least 42% by 2020 and 
an 80% reduction target for 2050) under the Climate Change (Scotland) Act 2009? 
The Committee should be aware that the methodologies for calculating emissions 
abated by the introduction of renewable technologies are rough and ready at best, 
and that in the case of the electricity industry the overall system impacts are still 
poorly understood, and probably vary considerably from system to system due to 
variables such as climate and system interconnection. 
 
In this context of uncertainty we prefer a cautious means of estimating the policy 
contribution, and therefore focus on the subsidy cost per tonne abated, assuming 
that a MWh of renewable electricity displaces a MWh of fossil fuel electricity with the 
current UK grid average emissions factor (roughly 0.5 tonnes per MWh). On such a 
view biomass co-firing would cost roughly £46 of subsidy per tonne of CO2, onshore 
wind about £93 per tonne, and offshore wind about £185 a tonne. 
 
When integration costs are taken into account, such as those described by Gibson 
(2011),39 the cost per tonne saved for onshore wind rises to about £200/tCO2 and 
offshore wind £300/tCO2. 
 
These are extremely high figures, comparing with the EU Emissions Trading 
Scheme figure of roughly €9/tCO2. 
 
The Committee should also be aware that policies in addition to the EU ETS do not 
add any incremental saving over and above than that provided by the EU ETS itself. 
In other words, the ETS caps the saving level. Instead, additional policies add 
additional cost by substituting a more expensively obtained saving for a cheaper 
one. 

                                                        
38 Committee on Climate Change, The Renewable Energy Review (2011), 136. 
39 REF, Energy Policy and Consumer Hardship (2011), 29. 



EET/S4/12/18/1 

34 
 

• Will increase in demand from electric heat and transport be offset by efficiencies 
elsewhere? 
We doubt that there will be aggressive uptake for electric heating, largely because 
current policies will significantly increase the cost of electricity, thus making other 
heating methods more attractive. Indeed, as we state in Energy Policy and 
Consumer Hardship that “over 2 million [UK] households use electricity as their main 
source of heating, and will experience significant increases in risk of hardship due to 
policy-induced effects on bills. Government should encourage fuel switching to gas 
where possible, and to (subsidised) renewables for heat in other cases.” 
 
We have no views on the rate of uptake for electric vehicles, but we note that rapid 
uptake at scale would entail considerable upgrading of the distribution networks, 
mainly substations, which is extremely costly. We suspect that this will place a brake 
on the pace of growth, particularly if those causing the need for the upgrade were 
required to contribute. 
 
• Has the Scottish Government made any estimation of the overall costs of achieving 
the targets, and identified which parties will bear them? 
REF is not aware of such work by the Scottish Government. Indeed, the absence of 
such overall system level cost appraisals is a notable omission in UK level policy. It 
would be advantageous for such work to be undertaken especially if the assessment 
of which parties are likely to bear the costs were to be set against other policy 
targets such as the reduction and elimination of child poverty, fuel poverty and 
homelessness. The opportunity should also be taken to assess the cost to the NHS 
of treating cold related illness and the loss to society of excess winter deaths. 
 
Challenges 

(a) Technology 

• Is the technology to meet these targets available and affordable? If not, what needs 
to be done? 
As noted above, while the present range of renewable electricity generation 
technologies could, in a purely theoretical sense, meet the targets, the cost to the 
consumer of so doing is likely to be prohibitive and increase the risk of energy 
related hardship very significantly. 
 
Only drastic reductions in the capital cost of existing renewable technologies and in 
the system operation costs imposed by non-despatchable (i.e. uncontrollable) 
renewables can address this issue. At present, however, subsidies guaranteeing 
rates of return for deployment of existing technologies are obscuring economic 
signals that might encourage cost reduction. Similarly, the socialisation of the system 
cost of renewables provides some disincentive to the investigation of remedies. 
 
REF welcomes the work of the European Marine Energy Centre in Orkney and the 
wide range of initiatives and efforts in Scotland to develop new technologies. 
Financial constraints remain a significant obstacle to development not at the concept 
or feasibility stage but where significant expenditure is required to build and deploy a 
prototype. The current subsidy regime with its focus on generation leaves what has 
been described as a valley between limited initial funding and first use of new 
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technology. REF supports prudent capital investments to ensure that near to working 
new forms of plant can be tested and proven to be deployed to best advantage. 
 
• Are electricity generating or heat producing technologies compatible with the need 
for security of energy supplies? 
It is an unfortunate truth that the current generation of renewable energy 
technologies, with the exception of biomass, offer little towards security of supply. 
Indeed, regardless of the size of the wind fleet in the UK, a conventional fleet 
equivalent to peak load plus a margin must be retained to guarantee security of 
supply. 
 
Scotland does have a range of non-renewable plant at present with a range of life 
spans. The proposals to convert Cockenzie to gas fired generation are noted. 
Nevertheless the development of better, predictable forms of renewable generation 
such as hydro, biomass and tidal power ought to be a clear objective of public policy. 
It is of course true that a large non-despatchable renewables fleet would save fossil 
fuel, and this would to some degree reduce import dependence. However, two points 
should be made in this regard. 
 
Firstly, that since security of supply would be guaranteed by conventional generation 
(probably gas, since it would be the likeliest technology to run in tandem with wind 
power), on one axis security of supply would be more exposed to fossil fuel even if 
the total quantity consumed over a year was smaller. 
 
Secondly, the output of a renewables fleet will vary considerably from year to year, 
according to the weather. In 2003 hydro output in Scotland was 35% lower than in 
2002 as a result of reduced rainfall. The Committee's attention is also drawn to the 
Renewable Energy Foundation's empirical work on wind power load factor in the 
United Kingdom, based on Ofgem data: http://www.ref.org.uk/publications/229-
renewables-output-in-2010. 
 
The Committee may wish to note that onshore wind load factor has varied between 
21% and 27% since 2003, with 2010 being a notably low wind year, and offshore 
between 25% and 33% in that time (though we would be inclined to regard the 
variation in recent years, 29% to 33% as more representative, and this range is used 
in the calculation below). 
 
Fluctuations in load factor of this magnitude mean that the energy generated will 
vary considerably from year to year, with the consequence that the UK's demand for 
fossil fuel will also vary significantly, thus reducing scope for long term gas contracts 
and increasing the UK's exposure to short term spot markets. 
 
Assuming, as the UK government currently does, 13 GWs onshore and 18 GWs 
offshore, the energy output would, on current evidence, fluctuate between 70 and 83 
TWhs in any given year. 13 TWhs is a considerable quantity of energy, and, 
assuming that the support plant is gas fired generation with approximately 55% 
thermal efficiency, would require the purchase of approximately 23 TWhs of natural 
gas to supply such a deficit, presumably from the more expensive short-term 
markets. 
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REF is not aware of rigorous work on the degree of economic risk entailed, but there 
are clearly reasonable grounds for concern that the benefits of the current 
renewables program in reducing exposure to fossil fuel prices may not be as 
significant as an intuitive engagement with the subject would conclude. 
 
• Are our universities and research institutes fully geared up to the need for 
technological development, innovation and commercialisation? 
REF is not in a position to answer this question. We have noted the concerns 
expressed by a range of groups and organisations. REF recognises the work of the 
FREDS group and successor bodies to address the issue of skilled labour. 
 
(b) Supply chain and infrastructure 
• Is the supply chain in Scotland in place to meet the targets? 
REF has not made an assessment of supply chain issues in Scotland. 
 
• What further improvements are needed to the grid infrastructure or heat supply 
networks both at a national and a local level? Additionally, are we confident that the 
necessary infrastructure can be developed and financed so that Scotland can export 
any excess electricity generated to the rest of the UK and/or the EU? What is the 
role for the Scottish Government here? 
Grid expansion and management costs that it imposes are not charged to renewable 
electricity generators themselves but socialised over the entire system. Such costs 
can only be estimated indicatively, but recent work for the Institute of Engineers and 
Shipbuilders in Scotland (IESIS) by Colin Gibson, former Power Networks Director 
for National Grid, has suggested that the additional system costs for onshore wind 
could be as much as £60/MWh in 2020, and £67/MWh for offshore wind. These 
costs include: 
i) grid expansion (the need for which has been driven home by the nearly £13 
million in ‘constraint’ payments made to Scottish wind farms in 2011 under the 
Balancing Mechanism alone); 
ii) the cost of fast response plant to address the intermittency of wind in the 
operational timescale (minutes and hours); and 
iii) the need to maintain an underutilised conventional fleet equivalent to peak 
load, plus a margin, to cover periods when output from the wind fleet falls to very low 
levels.  
 
Assuming target levels as above, REF has calculated that this would entail a total 
additional burden of around £5 billion a year, bringing the total annual cost in 2020 to 
£13 billion. 
 
We describe this in more on pages 28 to 31 of Energy Policy and Consumer 
Hardship. 
 
It would be of significant benefit in terms of formulating public policy if the UK and 
Scottish Governments commissioned independent and objective research in this 
area.  The Committee may wish to make a recommendation in that regard. 
 
 (c) Planning and consents 
• Is the planning system adequately resourced and fit for purpose? 
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We refer to our article in the Holyrood magazine and the following table which shows 
the amount of wind power projects approved in Scotland and the UK which are 
awaiting construction. This would suggest that there are other factors at work 
frustrating development rather than alleged inadequacies in the planning system. 
Table 1: Onshore windfarms under construction and in planning in Scotland and the 

United Kingdom. Source: REF calculations from DECC data. 

 

Status Number 

of Sites in 

Scotland 

Number 

of Sites 

in the 

UK 

Scottish 

Sites as 

% of UK 

Sites 

Installed 

Capacity 

in 

Scotland 

Installed 

Capacity 

in the UK 

Scottish 

Capacity 

as % of 

UK 

Capacity 

Approved 

and under 

construction 

26 49 53% 1.5 GW 1.9 GW 79% 

Approved 

and awaiting 

construction 

79 262 30% 1.5 GW 3.5 GW 43% 

Submitted for 

planning 

consent 

154 324 48% 4.1 GW 6.8 GW 60% 

Total 259 635 41% 7.1 GW 12.2 GW 58% 

 
The Committee may wish to consult Dr Constable’s recent address to the United 
Kingdom Environmental Law Association (UKELA seminar, 28 February 2011), 
where he argues that because of its roots in the Attlee government’s planned 
economy of 1945 the UK land use planning system is not well designed to function 
as an environmental protection system, as the public today believes it should.40 
While this is an abstract consideration, it does highlight the degree, suggested 
powerfully by the numbers above, to which the planning system is, first and 
foremost, functioning as a policy delivery mechanism. 
 
• How can national priorities be reconciled with local interests? 
There appears to be a growing feeling that the Scottish Government is failing to take 
into account the judgments of local authorities and populations about planning 
applications for renewable energy developments. Confidence in the planning system 
will be undermined if local authorities’ decisions are seen to be regularly overturned 
on appeal, not as a result of planning issues but in pursuit of a public policy which is 

                                                        
40 http://www.ref.org.uk/presentations/251-planning-and-the-rule-of-environmental-law 
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not universally accepted and the benefits of which under current development criteria 
are thought or seen to be modest at best. 
 
Though planning policy is not REF’s primary area of interest, we have engaged 
extensively in England with planning guidance notes, the way in which targets are 
embedded in those notes, and with the regulation of amenity impacts. Our work in 
this area suggests powerfully to us that public confidence in the planning system is 
critical, and currently waning, undermining confidence in the development of the 
renewables industry overall. 
 
(d) Access to finance 
• Will sufficient funds be available to allow investment in both the installation and the 
development of relevant technologies? What can the Scottish Government do to 
influence this? 
The question is whether any government can sufficiently de-risk these investments 
so as to encourage private capital to flow into them. There is an increasing likelihood 
that the subsidies will not be sustainable in the longer term. It is difficult to see how 
government can remedy this, except by adopting less ambitious targets. 
 
• What will the impacts be on consumers and their bills? 
These matters have been touched on above, and at length in the accompanying 
documents. We observe that the renewable energy policies have a variety of 
economic impacts: 

a. Direct impacts on bills 
b. Indirect impacts on bills, through electricity system costs and VAT 
c. General macroeconomic impacts reducing employment and incomes. 

Understandably, there has been a tendency to focus on direct impacts on bills, since 
these relatively easily studied and quantified, but our own work suggests indirect 
impacts are likely to be of a similar order of magnitude. Furthermore, there are good 
reasons for thinking that the general macroeconomic impacts in the United Kingdom 
will tend to be marginal, which given the transition risks involved is disappointing, or 
even net negative. 
 
The use of regressive subsidies to fund technology deployment to meet arbitrary 
targets must therefore be questionable, and is probably unsustainable in the longer 
term. A more realistic program devoted to technological experimentation and cost 
reduction would be inherently less costly, but should in any case be either met from 
general taxation, which would at least be progressive, or be funded through levies on 
the monopoly part of the electricity industry, namely transmission and distribution, 
rather than on the competitive sectors, where levies result in distortions and market 
inefficiencies. 
 
(e) Skills and workforce development 
 
• Will Scotland have sufficient home-grown skills to attract inward investment? Are 
current policies producing the desired move towards Science Technology 
Engineering and Maths subjects at schools and universities? Is the skills transfer 
from the oil and gas sectors being realised? 
No comment. 
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(f) Energy market reform and the subsidy regime 
The UK government plans to replace the current Renewables Obligation with a new, 
as yet unspecified, system of Contracts for Difference (CfD). However, so long as 
the market has to meet arbitrary targets for renewable energy, these revisions may 
not bring about any significant reduction in cost to the consumer. That is to say, 
while CfD may produce some savings, the fundamental costs of the technologies 
specified by the targets remain the same, and the timescale is unchanged, implying 
an Express Service charge to encourage private investment and limiting 
government’s ability to reduce deadweight (the subsidy paid in excess of need). 
 
JOHN CONSTABLE AND EUAN ROBSON 
6 MARCH 2012 
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1. Introduction

This study discusses the government’s apparent assumption that the costs of the UK’s energy and climate 
change policies will be offset by energy efficiency measures, both in domestic households and in businesses, 
leading to a reduction in energy consumption (i.e. energy conservation). The following three terms appear 
widely in our discussion:

Shortfall

By “shortfall” we mean the degree to which an energy efficiency measure fails to operate at the expected level, 
or under-performs in real world conditions, resulting in smaller energy savings than are anticipated by an 
engineering analysis or policy models.

Rebound

By “rebound” we mean the tendency of a user, which might be an individual or a household or a business, to 
use more of an energy service when it becomes cheaper because of an efficiency improvement. For example, 
a household might tend to heat more of a house to higher temperatures after applying insulation. In the 
domestic sector and in relation to heat this is sometimes referred to as “comfort taking”. Rebound reduces 
the energy saving expected from the measure.

Some authors would describe this as “direct rebound”, and use the term “indirect rebound” to refer to the 
increases in energy consumption in a household or a business that result from the fact that money has been 
saved, and may be spent on some other energy-consuming activity. For example, a household the energy bills 
of which had fallen might choose to eat out more often, thus increasing energy consumption in the wider 
economy.

Backfire

When rebound is so large that it increases energy consumption beyond that which was the case before 
the efficiency improvement, it is called “backfire”. The classic example of “backfire” is the steady improve-
ment of steam engine efficiency in the nineteenth century, which encouraged the progressively wider use of 
such engines, thus dramatically increasing overall fuel consumption. Theoretically, backfire can also occur 
in domestic situations, a key historical example being lighting, where lighting costs in 2000 had fallen to 
�/3000th of the costs in �800 but the per capita use rose 6500-fold.2

2 Peter Pearson, “Past and Prospective Energy Transitions in the UK” (20�0). Peter Pearson, http://www.eprg.group.cam.
ac.uk/wp-content/uploads/2009/�0/Peter-Pearson.pdf.
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2. Summary

�. The UK’s energy and climate change policies will have major impacts on the price (p/kWh) of electric-
ity and gas in 2020.

2. The Department of Energy and Climate Change (DECC) estimates that the impacts on electricity 
prices in 2020 will be + 27% for domestic households and + 34% for medium sized businesses.

3. DECC’s estimates for gas prices are + 7% for domestic households and + ��% for medium sized 
businesses.

4. In the 20�� Annual Energy Statement, and in a key text, Estimated Impacts of Energy and Climate 
Change Policies on Energy Prices and Bills, DECC has claimed that energy efficiency measures, the 
costs of which cause part of the price increase described, will protect domestic households by reducing 
consumption, thus preventing the price increases from being translated into increased bills.

5. The words of the then Secretary of State, the Rt. Hon. Chris Huhne, MP, in his introduction to Estimated 
Impacts are representative of the department’s position:

A net saving on average from the policies on household energy bills is expected from around 2013 and, 
over the remaining lifetime of this parliament (2012-2015), households are estimated to be saving on 
average on their energy bills compared with what they would have had to pay if we did not pursue these 
policies. By 2020, households are estimated to be spending, on average, 7% less to heat and power their 
homes compared to what they would be paying in the absence of policies.3

6. In addressing Parliament Mr Huhne said:

By 2020, we expect household bills to be 7% – or £94 – lower than they would otherwise be without 
our policies.

Moreover, bills will be lower during this Parliament. Britain’s homes will be cheaper to heat and to 
light than if we did nothing, in this Parliament and in the longer term.4

7. However, decoding of the charts and tables in DECC’s Estimated Impacts reveals that these claims are 
misleading since averaged figures are inappropriate in this case.

8. Specifically, calculations on data in Estimated Impacts shows that DECC is aware that in 2020:

• 65% of all households (17 million households) will have higher bills as the result of the net impact 
of its energy and climate change policies;

• Only 35% of households will have lower bills.

9. The average of these two effects, as used by DECC, conceals the distributional impact on 
households.5

�0. Importantly, DECC’s data shows that 65% of UK households will be net losers from its policies even 
if all the energy efficiency policies work exactly as described in the Government’s plans, and costs of 
the climate change policies are correctly estimated. In fact there is every reason to suppose that the 
efficiency measures will not live up to these expectations and that costs have been understated.

��. In fact there is every reason to suppose that the efficiency measures will not live up to these 
expectations.

3 Estimated Impacts (20��), 3.
4 Hansard, 23 November 20��, Columns 300–30�. http://www. publications. parliament. uk/pa/cm20�0��/cmhansrd/

cm����23/debtext/����23-000�. htm
5 We detect other faults in DECC’s presentation of its data, including: insufficient disclosure of base data to permit independ-

ent validation of all charts; over-rounding (in the energy price tables some costs below £�/MWh are represented by 0); 
unhelpful aggregation of some costs in tables inhibiting independent validation of the logic and calculations.
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�2. The government’s energy saving policies may be divided into “universal” policies expected to benefit 
all households, and “selective” policies that apply only to some households.

�3. The “universal” measures applying to all households, winners and losers alike, are:
• Reductions in the wholesale price of electricity resulting from the Renewables Obligation and the 

Energy Market Reform;
• Smart Meters and Better Billing Reform; and
• The Products Policy (energy efficiency improvements in domestic appliances).

�4. DECC’s data shows that households that only benefit from the universal policies (i.e. 65% of all house-
holds) are expected to see increases in their bills of about £47.

�5. Put another way, only those households that are beneficiaries of at least one of the following “selective” 
measures (35% of all households) can expect to see reductions in their bills, according to DECC’s own 
estimates:
• Warm Home Discount rebate;
• Energy efficiency measures under the Green Deal, the Energy Company Obligation (ECO), 

the Carbon Emissions Reductions Target (CERT), CERT Extension, and the Energy Efficiency 
Commitment; and

• Small scale Feed-in Tariff (FiT) generation.

�6. However, all households, winners and losers alike, are exposed to underperformance of the energy 
saving policy measures. Thus, if the various energy efficiency policies fail to perform as expected, 
the winners will be fewer and will tend to benefit less; and the losers will be more numerous and the 
increase in their bills will be greater.

�7. If we assume, as is not unlikely, that the universal policies underperform by 50%, then households only 
receiving those measures will see bill increases of about £�45.

�8. Similarly, all households are exposed to the underestimation of costs of the climate change policies.  
Some of the costs are based on little or no direct empirical data. For example, costs incurred by energy 
suppliers and charged to consumers in delivering Government’s energy efficiency agenda are not 
divulged by the energy suppliers. Consequently, there is no data available to validate future costs, nor 
is it possible to know how the costs are distributed across the consumer base.

�9. Analysis of DECC’s data reveals heavy dependency on the Products Policy to mitigate the bill effects 
of price rises due to energy and climate policies, the hoped-for benefits from the Products Policy being 
equal to well over 50% of the costs of the energy and climate policies to households.

20. Unfortunately, there must be reasonable doubts with regard to the reality of benefits from the Products 
Policy, not least because in putting a monetary value on the electricity savings attributed to the 
Products Policy, the Estimated Impacts document uses a price per kWh some 25% greater than 
that used to value the costs of green policies. Such a calculation is likely to overvalue Products Policy 
savings. Furthermore, DECC consumer costs assumptions for 2020 rely on an average saving of 
£158 per household attributable to the Products Policy which entails an implausible reduction in 
household electricity usage of about 27%, through improved performance of electrical appliances. 
In fact electricity consumption in the household sector in EU-27 grew by 40% in the years 1990 to 
2008, a trend explained by rising incomes, higher living standards, a shift towards smaller households 
and larger dwellings and a growing demand for electrical appliances.
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2�. The reductions anticipated by DECC lack plausibility in this historical context, where improvements 
in the efficiency of electrical products were to a large extent offset by increases in use, numbers and size 
of large appliances, as well as a growing number of smaller appliances such as videos and computers.6

22. The Estimated Impacts document assumes total domestic electricity savings from improved efficiency 
of appliances of approximately 25 TWh in 2020. However, a DEFRA response to a Parliamentary 
Question indicates that 33% of that quantity is for measures that have not yet been agreed with the 
EU, and should be regarded as uncertain. In addition, the estimated UK domestic savings used in the 
Estimated Impacts report represent an implausible fraction (7%) of the total savings of electricity used 
in all sectors across the entire EU. The EU Products Policies on which DECC are relying are taking 
longer to implement than anticipated, and although primary legislation has been in place since 2005, 
the mandatory energy improvements for the first product group (domestic lighting) only started to 
take effect in late 2009. Such delays undermine confidence that the Products Policy could deliver the 
savings required by DECC, even if those savings are real.

23. As a result of slow deployment, the EU’s recent (April 20�2) evaluation of progress towards the esti-
mated 2020 savings had insufficient data to reach any conclusions. In view of this, DECC’s expecta-
tions for the Products Policy are unverifiable aspirations.

24. A similar lack of data results from the fact that there has been only limited independent testing of elec-
trical appliances on the market to check compliance with the new EU standards. Nevertheless, where 
testing has occurred the evidence suggests significant non-compliance with standards. For example, 
of eight washing machines tested by the National Measurement Office (NMO) half failed to reach the 
claimed energy efficiency standard. Following a test of fridges and freezers the NMO prosecuted one 
company for labeling as A-rated a chest freezer whose performance significantly failed to meet that 
rating.

25. Even assuming wide adoption and compliance with standards, there is no guarantee that the public 
will necessarily use the appliances on the reference settings assumed. We have anecdotal evidence that 
a new A++ rated dishwasher is deemed to be ineffective at washing and drying on the energy saving 
mode, so is routinely operated in the mode that would be rated F.

26. There is also a significant risk of underperformance from the energy efficiency measures resulting 
from the Green Deal, and other programs listed above, with, for example, the difficulties of retro-
fitting effective insulation measures into older houses being well documented. Furthermore, even 
when these measures work, consumers may prefer to increase their comfort, thus reducing the saving 
anticipated (“rebound”, as defined in our introduction).

27. Overall, the literature on energy efficiency reveals that too little is known about the real-world effects 
of energy efficiency to assume that it will shield households against rising energy costs, and DECC 
should not have made this assumption.

28. A review of the historical record on government’s attempts to drive conservation and energy efficiency 
measures in the United Kingdom shows that these have never lived up to expectations, and we see no 
reason for thinking that they will work any better in the future. Spontaneous adoption in response to 
better information, improved technology and rising prices seems to offer a better option, and para-
doxical though it may seem, government might be best advised to avoid driving energy efficiency, 
except through reductions in VAT.

29. In summary, the Department of Energy and Climate Change has made unrealistic assumptions about 
the use of energy efficiency measures to offset the costs to households, but even on those optimistic 
assumptions 65% of households will still be net losers.

6 European Environment Agency, “Is electricity consumption decreasing in the European household sector?” (8 August 
20��). See: http://www. eea. europa. eu/data-and-maps/indicators/final-electricity-consumption-by-sector/final-electricity-
consumption-by-sector-2#toc-�
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30. Unfortunately, it is likely that the energy efficiency policies will fail to deliver the savings expected 
by government, principally due to poor uptake or performance (shortfall), but also due to rebound 
and even backfire.

3�. Consequently, we see little reason for believing that UK households or the wider economy have been 
shielded from the very high costs of the current energy and climate change policies.

32. Furthermore, we note that in assessing its policies DECC has focused on direct household bill impacts 
to the exclusion of indirect impacts through cost of living and downward pressure on household 
incomes and employment rates resulting in major increases in energy prices to businesses that provide 
goods and services to those households, and employment to household members.

33. Lastly, we note with regret that DECC’s Estimated Impacts discussion of the impacts of its climate 
change policies lacks candour in the presentation of its results, and fails to disclose important 
aspects of the methodology and base data.

3. Recommendations

34. Last year’s Annual Energy Statement, and in particular the Estimated Impacts of Energy and Climate 
Change Policies on Energy Prices and Bills (20��) misled the public with regard to the character of 
the impacts on UK households. The current Secretary of State for the Department of Energy and 
Climate Change should correct the parliamentary record, and issue a statement of clarification for 
the public.

35. The manifest failures of statistical propriety and methodological clarity in Estimated Impacts (20��) 
suggest that DECC is not the appropriate body to undertake assessment of the impacts of its own 
policies.

36. Instead, we suggest that the Office of National Statistics (ONS), which is both objective and in posses-
sion of the necessary expertise, should validate DECC’s estimated price impacts and then prepare a 
comprehensive and transparent assessment of the economic impact of those price effects.

37. Where levies are paid by consumers to energy suppliers via bills in order to deliver public policy it 
should be a legal requirement that regular reporting of detailed and verifiable data on the costs to 
consumers of delivered policy measures is made publically available so that costs of the policies can 
be independently and regularly verified, and value for money assessed.

38. Government should improve information available to householders on their energy bills related to 
energy policies, energy costs and potential energy efficiency savings. Bills should list the costs imposed 
on the household by environmental policies.
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4. Energy and Climate Policy Cost Impacts in 2020

Price Effects

The government’s climate change and energy policies will have significant effects on energy prices to both 
domestic and industrial and commercial consumers. The following tables summarise DECC’s own state-
ments on these price effects for domestic households.

Table 1: Estimated impact of energy and climate policies on average household gas prices. Source: DECC.7

£/MWh (Real 2010 prices) 2011 2020 2030
Estimated average price without policies £39 £44 £46
Estimated average price with policies £4� £47 £46
Percentage impact (on baseline cost) +5% +7% 0%

Table 2: Estimated impact of energy and climate policies on average household electricity prices. 
Source: DECC.�

£/MWh (Real 2010 prices) 2011 2020 2030
Estimated average price without policies £�30 £�44 £�57
Estimated average price with policies £�49 £�83 £20�
Percentage impact (on baseline cost) +�5% +27% +28%

39. In relation to the electricity price impacts it should be noted that the Department assumes that the 
adoption of renewables will have market effects (referred to as “merit order” effects) that will cause 
reductions of about £5/MWh in the wholesale price. This is debatable, and if it is not realized in prac-
tice the price impact in 2020 would be + 3�%.

40. Furthermore, there is reasonable ground for believing that even if low marginal cost generators such 
as wind or solar drive down wholesale market prices, the additional system costs caused by uncontrol-
lable generation will more than outweigh this effect. DECC does not discuss this matter.

4�. While the impact of policies on the price of gas to domestic households is moderate, energy and 
climate policies will be responsible for major increases in the retail price of electricity. At present, 
policies increase electricity prices by 15%, but in 2020 will be responsible for increasing prices by 
27%.

42. DECC’s own data suggests that these price increases would result in £260 being added to the average 
non-Green Deal household combined gas and electricity bill of £�,379 in 2020, giving a total bill of 
£�,639, an increase of 20%.9 (Green Deal households would see an additional charge of £20 a year, 
according to DECC’s data. )

43. DECC’s own data also suggests that the increase in the price of electricity arising from these policies 
would add about £�50 to the annual electricity bill of £644 in 2020, an increase of well over 20%.�0

44. Price impacts on medium sized businesses are still more significant, as the following tables show:

7 DECC, Estimated Impacts (20��), 63
8 DECC, Estimated Impacts (20��), 64.
9 See DECC infographic: http://www. decc. gov. uk/en/content/cms/infographics/household_bill/household_bill. aspx. Note 

that the cost of the Green Deal loan repayment has been subtracted from the infographic’s £280 figure. 
�0 Calculated from DECC, Estimated Impacts (20��), 68.
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Table 3: Estimated impact of energy and climate policies on average retail gas prices to medium-sized 
business users. Source DECC.11

£/MWh (Real 2010 prices) 2011 2020 2030
Estimated average price without policies £3� £36 £38
Estimated average price with policies £35 £39 £4�
Percentage impact +�2% +��% +�0%

Table 4: Estimated impact of energy and climate policies on average retail electricity prices to medium-
sized business users. Source: DECC.12

£/MWh (Real 2010 prices) 2011 2020 2030
Estimated average price without policies £98 £�09 £��4
Estimated average price with policies £��9 £�45 £�65
Percentage impact +22% +34% +45%

45. While the impacts of policies on gas prices are significant, the impact of energy and climate change 
policies on electricity prices to medium sized businesses is very high.

46. These will have an indirect impact on domestic households through increases in the cost of living, as 
industrial and commercial consumers pass on their increased costs in the prices of goods and services 
purchased by households.

47. DECC’s Estimated Impacts is narrowly focused on direct bill impacts, and neglects to consider indirect 
impacts on cost of living.

48. By government’s own admission its offsetting policies will only go some way to mitigating the impact 
of cost-imposing policies, with an average electricity bill paid by a medium-sized business user rising 
by some 25% even after major savings due to energy efficiency measures.�3 The pass-through effect on 
cost of living is unlikely to be negligible.

49. Thus, even if government is correct in its assumptions with regard to the benevolent effects of effi-
ciency measures on household energy bills, there is a significant potential for compensating increases 
in cost of living that may result in a net loss of standard of living.

50. Any thorough assessment of the impact of energy and climate change policies should engage with this 
matter, and while we recognize that assessing this impact is complex and probably requires commer-
cially confidential information, the government is almost certainly in a better position to obtain rele-
vant data than other parties.

5�. In addition, the impact of rising prices to businesses is likely to cause a downward pressure on wages 
and levels of employment. Since, as DECC itself notes, UK businesses have low energy costs in 
comparison with most of the EU �5,�4 this has probably helped to offset the high cost of labour and 
other overheads, particularly in relation to industrial competitors.

52. Even with this advantage, UK businesses face fierce competition internationally, and a significant 
increase in energy prices and resulting costs may be difficult to absorb without compensating reduc-
tions in labour costs.

�� DECC, Estimated Impacts (20��), 64.
�2 DECC, Estimated Impacts (20��), 65.
�3 DECC, Estimated Impacts (20��), 70.
�4 DECC writes: “Business users of energy in the UK have faced the lowest gas prices, on average, in the EU �5 over the past 

few years and electricity prices that are around the EU �5 median.” See http://www. decc. gov. uk/en/content/cms/meeting_
energy/aes/impacts/impacts. aspx#
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53. Thus, there is reasonable ground for concern that in addition to direct (energy bill) and indirect 
(cost of living) impacts, policies will simultaneously cause a reduction in household income, through 
reduced wages and employment rates. This does not appear to have been considered by DECC in the 
assessment of the energy and climate policy impacts.

Energy Efficiency and Bill Impacts

54. The core of DECC’s message in Estimated Impacts is that the average effect on households of all its 
policies taken together is positive, in other words that the average household will be better off than it 
would have been without the policies. To quote the then Secretary of State’s introduction:

A net saving on average from the policies on household energy bills is expected from around 2013 and, 
over the remaining lifetime of this parliament (2012–2015), households are estimated to be saving on 
average on their energy bills compared with what they would have had to pay if we did not pursue these 
policies. By 2020, households are estimated to be spending, on average, 7% less to heat and power their 
homes compared to what they would be paying in the absence of policies.15

55. Most readers looking over the Secretary of State’s remarks will identify, quite understandably, with 
the average household and infer that their own household will be better off in 2020 because of the 
policies.

Figure 1: DECC’s Estimate of the Impact of Energy and Climate Change Policies on Average Household 
Energy Bills in the Year 2020. Source: DECC (20��).�6

56. To summarise, the headline message of the 20�� Annual Energy Statement of the Department of Energy 
and Climate Change (DECC) suggests that the net impact of its policies will be to reduce the average 
household energy bill in 2020 by £94, or 7%.

57. DECC suggests that cost imposing policies, such as the Renewables Obligation and the EU Emissions 
Trading Scheme (ETS), will be more than offset by policies intended to improve energy efficiency and 
deliver energy conservation, such as the Green Deal, the Carbon Emissions Reduction Target, and the 

�5 Estimated Impacts (20��), 3.
�6 Available at http://www. decc. gov. uk/en/content/cms/infographics/household_bill/household_bill. aspx. For further 

comments and criticisms of this infographic see paragraph 243–5 below. 
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Products Policy, as can be seen in the infographic on the preceding page, from DECC’s Annual Energy 
Statement (20��).

58. A reader of the main text might reach similar conclusions from DECC charts such as the following, in 
Estimated Impacts:

Baseline bill as a percentage of expenditure Final bill as a percentage of expenditure
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Figure 2: Energy bill as a percentage of expenditure in 2020, with and without energy and climate change 
policies across expenditure deciles. Source: DECC.�7

59. An intuitive reading of this chart suggests that the impact of policies is expected to be benign, with 
average households saving across the entire population, and with the largest savings applying to those 
in the lower expenditure deciles. In other words, that those who are in all probability least able to 
afford extras on their bill, will see the biggest reductions.

60. However, commenting on this chart DECC itself concedes that it “does not tell the full story as the 
impact on households will depend on whether they receive or take out policy measures”.�8 In fact, there 
are some policy measures that DECC regards as inevitably applying to all households, namely: a) the 
wholesale price reducing impact of the Electricity Market Reform and the Renewables Obligation; 
b) Smart Meters and Better Billing; and c) the Products Policy. On the other hand there are a range 
of policies, for example the Green Deal, that will only benefit subsets of all households, because they 
require action on the part of the household.

6�. We refer to the first of these groups as the “universal” policies, and to the second as the “selective” 
policies.

62. To illustrate this distinction, Estimated Impacts presents the following chart, which separates those 
households benefiting from at least one of the selective measures from those households who do not 
benefit from them. The measures listed by DECC are the Carbon Emissions Reduction Target (CERT), 
CERT Extension, the Community Energy Savings Plan (CESP), the Green Deal, the Energy Company 
Obligation, the small scale Feed-in Tariff (FiT), and the Warm Homes Discount (WHD). (The inclu-
sion of the FiT here is puzzling, since it does not appear in the infographic reproduced above. )

63. For the avoidance of doubt, it should be noted that all households considered in this chart are regarded 
as benefitting from the Products Policy, Smart Meters and Better Billing, and the whole price impact 
of the RO/EMR.

�7 Estimated Impacts (20��), 3�.
�8 Esimated Impacts (20��), 32.
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Figure 3: The effect of receiving an insulation or renewable energy measure or a rebate on the impact of 
policies on household energy bills as a percentage of expenditure in 2020, across expenditure deciles. Source: 

DECC 20��.�9

64. The chart thus divides UK households into two categories:
a) Households that benefit from at least one of the above selective measures (the red line), and the 

universal policies.
b) Households that benefit from none of the selective policies (the blue line), and benefit only from 

the universal policies.

65. As will be immediately evident, those receiving at least one selective measure see a decline in their 
bills (red line) as a proportion of expenditure, and those who do not receive a selective measure see an 
increase (blue line).

66. The green line represents the average of these two figures, and suggests an average saving over all 
households.

67. However, the chart tells us nothing about the distribution of the UK’s households into the two categories, 
the winners and the losers, and DECC does not provide a clear statement on this point. Nevertheless, 
a subsequent paragraph provides enough information to allow us to make those calculations.

68. In paragraph 56 DECC writes:

Although those in the bottom three deciles that do not receive measures will face the largest increase in 
their bill as a proportion of expenditure, the modeling suggests that around 40% of the households in 
the bottom three deciles could benefit from at least one of these measures. This is greater than in other 
deciles, where just over a third of households are expected to benefit.20

69. The lower three deciles contain, by definition, 30% of all households, and since DECC tells us that the 
red line covering those three deciles refers to 40% of that quantity, we can calculate that the red line 
covering the lowest three deciles refers to 0.3 x 0.4 = �2% of all households.

70. Similarly, the red line covering the other seven deciles contains, according to DECC, just over 
33% of households, so we can calculate that this part of the red line refers to 0.7 x 0.33 = 23% of all 
households.

7�. Thus the red line refers to 35% of all households, and it follows therefore that the blue line refers to the 
remainder, or 65% of all households.

�9 DECC, Estimated Impacts (20��), 32.
20 DECC, Estimated Impacts (20��), 33.
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72. Four further conclusions follow:
• DECC expects only 35% of all households to receive a measure from at least one of the following: 

CERT, CERT Extension, CESP, Green Deal, FiT, and WHD.
• DECC expects that only those households benefitting from at least one of the above measures will 

see a net reduction in their bills.
• DECC expects only 35% of all households to see a net reduction in their bills as a result of 

policies.

• DECC expects 65% of all households to see a net increase in their bills as a result of policies.

73. These are extraordinary findings, and at variance with the Secretary of State’s introduction to Estimated 
Impacts, with his statement to the House of Commons, and with the publicity surrounding the publi-
cation of the 20�� Annual Energy Statement.

74. It is clear that the use of an average impact, even if weighted (as the green line may be), is extremely 
misleading and should not have been used in a case when the distribution is strongly skewed. This is 
an elementary statistical error.

75. Most reasonable people shown DECC’s statements would tend to regard the “average” impact as being 
representative of the likely impact on their own household, and conclude that it would be around a 
7% saving, perhaps a bit more, perhaps a bit less. But, as we have seen, this would be quite wrong. The 
overwhelming majority of households would be net losers.

76. Insight into the likely impact on the losing households can be gained by recalculation from data in 
DECC’s infographic, reproduced above, and the price and bill impact tables in Annexes E and F to 
Estimated Impacts.

77. Unfortunately, DECC’s Estimated Impacts is poorly referenced and does not provide adequate tables 
of base data. Indeed, we note that some of the price tables in Annex E assign the value zero (0) to cells 
where logic and the column totals show that there must be a price effect, indicating that the data has 
been over-rounded. However, from the data that DECC has published, and accepting that the lack 
of precision of the source data available leads to some rounding errors, we can with some degree of 
confidence infer those missing values and construct a table of the price and cost effects that underlie 
DECC’s infographic and its price and cost bill impact tables.

78. This table and a graphical representation of the data follow on page �5.

79. It is immediately evident that the costs of the energy saving measures introduced under the Energy 
Company Obligation (ECO) are very high (£38 on gas, £37 on electricity), even in comparison with 
such notoriously costly policies as the Renewables Obligation (RO).

80. The table also brings into prominence the fact that the bulk of savings assumed by DECC are in rela-
tion to electricity bills, which provide £3�8 of savings out of a total of £375, or 85%. This is strangely 
unbalanced, and appears both implausible and arbitrary.

8�. In addition, the bulk of those electricity savings comes from one policy set alone, the Products Policy, 
which is expected to provide £�58 of £3�8 of savings. This narrow focus suggests that the government’s 
proposals for protecting consumers against policy-induced bill increases are fragile and sensitive to 
underperformance in only one policy area.

82. Additional calculations from this table suggest a worst case scenario in which the policy costs arrive 
in full, but the savings do not. In such a case the electricity bill would rise by about £200, or over 30%, 
and the gas bill would rise by £47, or 6%. The total increase would be about £265, or �9% of DECC’s 
assumed bill without policies.
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Table 5: Breakdown of DECC’s Assumptions of Costs and Impacts on the Average Gas and Electricity Bill 
in 2020. Source: REF inferences from DECC Data.

Policy
Impact on 

Electricity Bill
 Impact on 

Gas Bill 
Total Energy 

Impacts

ECO Support Cost £37 £38 £75
EU ETS £49 £49
Renewables Obligation £48 £48
Electricity Market Reform £4� £4�
Green Deal repayment £20 £20
Products Policy Heat 
Replacement Cost £�7 £�7
WHD support £9 £8 £�7
Carbon Price Floor £6 £6
Feed-in Tariff £6 £6
Smart Meters £� £� £2
Better Billing £� £0 £�
CESP -£� -£�

Better Billing -£3 -£3 -£5

Warm Home Discount -£�7 -£�7

Merit Order -£20 -£20

CERT Extension -£5 -£20 -£25

Smart Meters -£22 -£�� -£32

ECO & Green Deal -£48 -£5 -£53

CERT & EEC -£44 -£�9 -£63

Products Policy -£�58 -£�58

Without Policies £644 £735 £1,379

Costs £2�8 £64 £282
Savings -£3�8 -£57 -£375

With Policies £543 £742 £1,285
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Figure 4: DECC’s estimated average costs and savings on domestic electricity and gas bills in 2020 as a results 
of climate change policies. Source: Table 5.
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83. However, it should be noted that this scenario assumes that DECC’s policy cost estimates are correct. 
There must be very considerable doubt over this point. Even the government’s own advisors have indi-
cated that hard cost data for supplier obligations, such as the ECO, is not available owing to commer-
cial sensitivities of the suppliers.2�

84. It should also be noted that DECC’s assumed bill without policies is grounded in assumptions with 
regard to fossil fuel prices that may well be wrong. Should fossil prices fall significantly up to and 
beyond 2020, as they might, these policy costs will appear proportionately very much more expensive. 
It has sometimes been observed that the UK’s current policies are a bet on the price of gas in ten years’ 
time, and the table underlines this point.

85. In our analysis above we have shown that DECC’s own charts and statements indicate that the depart-
ment is aware that 65% of households will actually see increased bills in 2020, because the policies 
(which we call the “universal” policies, such as Smart Meters and Better Billing) from which they 
benefit are not sufficient to completely offset the costs of all policies. The table above allows us to gain 
some insight into the nature of that impact, and by removing all the “selective” benefits that apply only 
to the 35% of households who see a decrease in their bills, we can calculate that on the government’s 
own view roughly 65% of households will see an energy bill increase of about £47 a year, all of that 
additional cost falling on the gas bill.

86. We can conclude that in effect the 65% who see higher bills are subsidising the winning households by 
paying for the cost of the Energy Company Obligation (and other measures) even though they do not 
benefit from it.

87. In our view, the government’s expectations for the universal policies, particularly the Products Policy, 
are optimistic (a point developed at length below). If we suppose, for the sake of argument, that the 
universal policies all underperform by 50%, which we think is not at all unlikely, the bill increases 
faced by the losing households would be around £145, as can be seen in the figure below.
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Figure 5: Estimated average costs and savings for the majority of domestic electricity and gas bills in 2020 
as a results of climate change policies assuming 50% underperformance of universal policies. Source: REF 

calculations on DECC data.

88. On the basis of this table we therefore infer that on DECC’s own assumptions 65% of all households 
in 2020 will see energy bill increases of around £46 a year, even assuming that the energy efficiency 
policies perform to plan.

89. More probably, the policies will not work and these households, the vast majority, will see bill 
increases of around £145. If government’s estimates of policy costs are underestimates the costs will 
be even higher.

2� See Evaluation of the Delivery and Uptake of the Carbon Emissions Reduction Target, http://www.decc.gov.uk/en/content/
cms/funding/funding_ops/cert/cert.aspx
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90. In the light of these findings many will probably conclude that in recommending the Annual Energy 
Statement to the House of Commons the then Secretary of State, the Rt Hon Chris Huhne MP, misled 
the House. He remarked:

We believe that the policies we have introduced will deliver the best value for consumers, as we move 
towards a cleaner energy future.

However, as we embark on the transformation of our energy system, we must take people with us.
That is why I am today publishing an assessment of prices and bills, and the impact of our policies.
Overall, we anticipate that rising world gas prices will push up bills for both gas and electricity, but 

our policies will moderate that rise. By 2020, we expect household bills to be 7% – or £94 – lower than 
they would otherwise be without our policies.

Moreover, bills will be lower during this Parliament. Britain’s homes will be cheaper to heat and to 
light than if we did nothing, in this Parliament and in the longer term.22

9�. Instead, the Secretary of State should have observed that on the Department’s assumptions the net 
effect of policies was to mitigate the increase in bills for 65% of households, but to reduce bills for only 
35% of households.

92. It seems to the present authors that the current Secretary of State must not only ensure that misleading 
representations such as those found in last year’s Annual Energy Statement do not recur in this year’s 
statement, but also that he must make a statement to Parliament correcting previous accounts of the 
Department’s own modeling of impacts.

93. To restore the credibility of Estimated Impacts, and perhaps of other aspects of the Annual Energy 
Statement, we recommend that in future the Office of National Statistics (ONS) should be entrusted 
with producing a comprehensive assessment of the economic impact of DECC’s policies, rather than 
the department itself.

94. Detailed examination of the distribution of the savings and increases across the population of house-
holds would be particularly valuable, but DECC’s Estimated Impacts does not present tables of base 
data relating to the department’s assumptions regarding impacts across the expenditure deciles.

95. We note that DECC should have presented its findings in very much clearer terms, and given full 
base data with regard to equivalised expenditure; the charted data provided is inadequate for a proper 
assessment.

Implications for Cost of Living

96. The government’s climate change and energy policies will have significant effects on prices for both 
domestic and industrial and commercial consumers.

97. These price increases have direct impacts on households via their energy bills, but also indirect impacts 
through increases in cost of living, as industrial and commercial consumers pass on their increased 
costs in the prices of goods and services purchased by households, and also as public sector costs 
require increased levels of taxation to support them.

98. We find that DECC’s Estimated Impacts of Energy and Climate Change Policies on Energy Prices and 
Bills, which forms part of the Annual Energy Statement, is narrowly focused on direct bill impacts, 
and neglects to consider indirect impacts on cost of living and general taxation. This defect should be 
rectified in future publications.

22 Hansard, 23 November 20��, Columns 300–30�. http://www. publications. parliament. uk/pa/cm20�0��/cmhansrd/
cm����23/debtext/����23-000�. htm
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99. DECC justifies its narrow focus on the grounds that, according the Annual Business Survey, energy 
and water (the costs being aggregated in the survey) comprised 2.7% of overall manufacturing costs 
(total purchases plus employment costs) in 2009,23 and are therefore of only minor significance.

�00. However, there is a case for examining energy as a percentage of total purchase costs, on the grounds 
that a business may find it easier to adjust wages (a cost under its control) than other inputs to the 
business, and that therefore an increase in energy costs may exert a downward pressure on wages and 
employment levels.

�0�. Table 6 below, drawn from the Annual Business Survey data, calculates energy and water expenditure 
as a percentage of total purchases for the various sectors studied.

Table 6: Cost of energy and water purchases as a percentage of total purchases in 2010. Source: Office of 
National Statistics, Annual Business Survey 2011. 

Industry Total Purchases 
(£m)

Cost of Energy and 
Water (£m)

Energy as % of total 
purchases

Mining and quarrying 23,924 828 3.5%
Manufacturing 3�6,022 9,878 3.�%
Construction ��2,7�4 2,874 2.5%
Retail trade (except 
motorcycles)

26�,830 3,353 �.3%

Transport and Storage 77,��9 �4,423 �8.7%
Accommodation and Food 
Services

36,576 2,277 6.2%

Information and 
Communication

99,886 �,596 �.6%

Real Estate activities �7,�60 600 3.5%
Professional, scientific and 
technical activities

86,075 �,994 2.3%

Administration and support 
services

77,��2 2,038 2.6%

Education �8,462 85� 4.6%
Human Health and Social Work �6,572 �,382 8.3%
Arts, Entertainment, 
and Recreation

73,082 904 �.2%

Other service activities �6,748 900 5.4%
Wholesale trade except motor 
vehicles

668,629 3,4�9 0.5%

Water supply, sewage, Waste 
Management

�4,288 �,2�8 8.5%

Electricity, gas, steam, 
air conditioning supply

7�,860 6,20� 8.6%

Agriculture, Forestry, and 
Fishing

3,288 �72 5.2%

�02. Setting aside the special case of transport, energy and water is on average about 4% of total purchases. 
However, certain sectors emerge as having rather higher proportional costs, notably the hospitality 
industry (accommodation and food services), at 6.2% and human health and social work, at 8.3%.

23 DECC, Estimated Impacts (20��), 3, 22. See http://www. decc. gov. uk/assets/decc/��/about-us/economics-social-
research/3593-estimated-impacts-of-our-policies-on-energy-prices. pdf
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�03. We are aware that there is some concern as to the quality of the data reported in the Annual Business 
Survey, and the aggregation of water and energy costs certainly clouds the picture, but there is suffi-
cient information here to give cause for concern, and to undermine confidence in DECC’s dismissal of 
this topic.

�04. Furthermore, DECC focuses on the cost of energy (and water) in isolation, without drawing attention 
to the fact that energy costs form a proportion of all other purchases, and increases in energy costs will 
increase the cost of these other non-energy inputs.

�05. DECC’s argument runs as follows:

For most businesses, direct energy costs are a relatively small proportion of total costs. For example, 
in 2009, purchases of energy and water accounted for around 2.7% of total costs for the UK manufac-
turing sector as a whole. This means that a 10% rise in direct energy costs increase total costs to the 
manufacturing sector by 0.27%.24

�06. Using DECC’s estimate of climate policies impacts on the energy bill for small and medium sized busi-
nesses, quoted above, let us suppose that the energy (gas and/or electricity) bill of UK manufacturing 
businesses rises by 28%, and that such energy is about 3% of its total costs. Direct energy costs would 
rise by 0.8% of its total costs.

�07. Let us suppose for the sake of argument that the energy costs of suppliers to manufacturing businesses 
rise in a similar way, and that, as is inevitable, they pass this through in the prices charged to the manu-
facturers. Thus, the non-energy purchases of manufacturing businesses will rise by a similar amount, 
0.8% of total costs. Taken together, direct and indirect effects cause manufacturing to experience an 
increase in costs equivalent to between �% and 2% of its total costs, a far from negligible increase.

�08. This abstract and simplified example does not take into consideration the way in which non-energy 
costs may vary across suppliers to manufacturing, but it does show that in principle the indirect effects 
of energy cost increases to businesses deserve serious consideration and should not be neglected.

�09. Thus, there is every reason to suppose that: a) rising energy costs as the result of policies will be passed 
on to households through cost of living and taxation to support public services (and it is relevant 
here to note the importance of energy to the health service); and b) that there may well be secondary 
impacts on households through reduced household incomes as businesses cut labour costs in order to 
absorb rising energy costs.

��0. Quantifying such indirect impacts on households is a major project in itself, and beyond the scope of 
the current critique. It is disappointing, however, that DECC’s Estimated Impacts makes no referenceat 
all to this matter.

���. In the light of the significant increases in energy prices to industrial and commercial users it is impor-
tant to realize that this will encourage those with strong market bargaining positions to negotiate lower 
prices, thus transferring some of the policy costs to other, weaker consumers. As DECC remarks:

It is possible that the costs of policies are distributed in such a way that a few large users may face a 
smaller impact per unit of energy compared with smaller energy users. The same may also be true for 
households and businesses that may be more likely to switch tariffs or energy suppliers at the expense 
of more sticky customers. Our central assumption is that policy costs are spread evenly per unit of 
energy consumption across all relevant energy users. There is currently limited evidence on how retail 
energy suppliers’ costs are spread across their users. It is possible that, owing to their bargaining power 
and economies of scale in the supply of energy, very large energy consumers could pay retail prices that 
are close to the wholesale price, with energy and climate change policies only having an impact on the 
energy prices they pay insofar as they affect wholesale prices or are levies imposed directly on them 

24 Estimated Impacts (20��), 22.
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(such as the Climate Change Levy (CCL)) – with the implication being that other users face higher 
policy costs as a result.

��2. It is curious that DECC though aware of the high probability of the uneven distribution of costs has 
persisted in basing its central estimates on the assumption that the Renewables Obligation is distrib-
uted evenly over all units of electricity sold, with no consumer sectors paying more proportionally 
than others.

��3. On this “even distribution” view, if domestic households consume 36% of all kWhs sold, then they pay 
36% per cent of the Renewables Obligation costs.

��4. However, as DECC grants, due to the market power of larger business consumers they are able to buy 
much closer to the wholesale price than a domestic consumer, and it follows, therefore, that domes-
tic consumers carry a larger proportional burden of the cost of measures such as the Renewables 
Obligation.

��5. Data in DECC’s Estimated Impacts seems to confirm this point. Tables E2, E4 and E6 show the price 
impact per MWh of the various policies for domestic households, medium sized business consum-
ers, and energy intensive users.25 In the following table we have extracted the Renewables Obligation 
prices for 20�� and 2020 for these groups, and calculated the differential burden:

Table 7: Price impacts of Renewables Obligation, £/MWh

Sector 2011 2020
Domestic 5 ��
Medium Sized Business 4 �0
Energy Intensive 0–4 0–�0

��6. These are rounded figures, but it appears that the burden of the Renewables Obligation is not evenly 
spread over all units sold, with the impact on domestic consumers being about 25% more per unit in 
20��, according to these figures, than for medium-sized business consumers.

��7. We think it fair to conclude that domestic consumers over the period 20�� to 2020 will be paying a 
larger proportional share of the Renewables Obligation costs than other consumers. To put this into 
clear terms, whereas domestic consumers account for about 36% of consumption of electricity,26 they 
will probably be paying over 40% of the costs of the Renewables Obligation.

��8. Further concretization of this effect can be obtained if we take the RO cost in the calendar year 20��, 
of £�.5 billion, and observe that if the costs were spread evenly over all units sold, domestic consumers 
would be paying about £540 million of that cost, whereas on the assumptions described above they are 
probably paying closer to £620 million, or a difference between £20.77 per household and £23.82 per 
household (assuming 26 million households). To put this in another way, �3% of the RO cost impact 
on domestic households at present results from the uneven distribution of those costs over the various 
consumer sectors.

��9. While we understand that many will feel that this is iniquitous, it is important to realize that such 
effects are all but inevitable with a subsidy support system that raises funds through a levy on consumer 
sectors with differing bargaining positions.

�20. It would be wrong and probably counterproductive, in our view, to conclude that these distributional 
effects should be corrected by further government intrusion into the pricing structure. On the contrary, 
the conclusion that we draw from the emergence of distributional effects such as those described 

25 DECC, Estimated Impacts (20��), 64–66.
26 DECC, Digest of United Kingdom Energy Statistics, Table 5. 2. Domestic consumers account for ��8. 7 TWhs out of a final 

consumption of 328 TWhs.
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above is that the concept of raising funds to subsidise renewables through a consumer levy was 
fundamentally mistaken.

�2�. Looking to the future impact of costs, we can take our own estimate of the subsidy cost of the 
Renewables Obligation and any successor mechanism (the Electricity Market Reform package, EMR), 
at about £8 billion a year in 2020,27 and note that assuming the distributional effect above this would 
entail a direct bill impact on domestic households of just under £3.3 billion, or about £�20 per house-
hold, assuming 28 million households. Note that this is considerably in excess of the DECC costs per 
household prediction of £89 for the RO and the EMR in 2020.

27 REF, Energy Policy & Consumer Hardship (London: 20��), 27.



22 Shortfall, Rebound, Backfire

5. Can We Rely on Energy Efficiency to Offset Climate Policy Costs?

�22. In the previous section we have seen that even on the government’s own estimates the net impact of its 
policies leaves 65% of households with higher energy bills than they would have been in the absence 
of those policies, with only 35% with lower energy bills.

�23. In this section we turn to the government’s cost-reducing policies themselves, and ask whether they 
are in fact likely to deliver the effects expected of them.

�24. As noted above, if the energy efficiency policies, most notably the Green Deal, ECO, and the Products 
Policy do not deliver, then fewer people will see net savings on their energy bills, and those already 
seeing net increases will see larger increases.

�25. We consider the policies in the light of three areas of risk:
• That the energy efficiency policies will simply not work as well as expected, which we call shortfall.
• That the energy efficiency policies will work reasonably well, but the energy savings realized will be 

less than expected because of the rebound effect, whereby consumers make greater use of the more 
efficient service.

• That the rebound will be so large that energy consumption in relation to that service will actually 
increase (backfire).

�26. We will begin by examining theoretical discussions of the rebound and backfire effects, beginning 
with W. S. Jevons, whose remarks on the tendency of efficiency improvements to drive increases in 
consumption still lie at the root of current thinking.

The Jevons Paradox

�27. William Stanley Jevons had begun to despair of ever making his reputation. Works on economics and 
logic, published at his own expense, had not met with an enthusiastic reception. His Pure Logic of 
�863, indeed, sold only four copies in a year.28 In �855, Jevons’ attempt “to write on popular subjects” 
had been issued in The Coal Question; but that, too, seemed destined to sink without trace.29 Then, on 
�7 April �866, everything changed. James Stuart Mill addressed the House of Commons, drawing his 
arguments from Jevons’ book.30 William Gladstone followed Mill’s lead in his budget speech in May, 
and invited Jevons to Downing Street to discuss his ideas. Gladstone and Mill had a political agenda of 
their own, but the subject of The Coal Question – the depletion of Britain’s coal reserves – soon became 
a matter of sincere public concern.3�

�28. Newspapers dubbed the debate “the Coal Panic”,32 and a Royal Commission was established at the end 
of June to look into the question with the greatest urgency.33 It is easy to see why. Jevons begins The 
Coal Question by declaring that “the Coal we happily possess in excellent quality and abundance is the 
Mainspring of Modern Material Civilization.’34 The nineteenth century is “the Age of Coal”, and it is 
delusional to attribute Britain’s international supremacy to anything else:

28 R. D. Collison Black, “Jevons, William Stanley (�835–�882)”, Oxford Dictionary of National Biography (Oxford, 2004).
29 Papers and Correspondence of William Stanley Jevons, ed. R. D. Collison Black (7 vols., London, �972-8�), iii, 52; cf. Michael 

V. White, “A Biographical Puzzle: Why did Jevons Write The Coal Question?”, Journal of the History of Economic Thought, vol. 
�3, no. 2 (�99�), 222–242.

30 The Collected Works of John Stuart Mill, Vol. XXVIII - Public and Parliamentary Speeches Part I November 1�50 - November 
1�6�, ed. John M. Robson and Bruce L. Kinzer (Toronto & London, �988), 70–7�.

3� Michael V. White, “Frightening the ‘Landed Fogies’: Parliamentary Politics and The Coal Question”, Utilitas, vol. 3, no. 2 
(November �99�), 289–302.

32 See, for example, The Times, �9 April �866.
33 Papers and Correspondence, iii, �02; W. S. Jevons: Critical Responses, ed. Sandra J. Peart (4 vols., London, 2003), i, 359f.
34 W. Stanley Jevons, The Coal Question (�st ed., London, �865), vii.
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Coal, in truth, stands not beside but entirely above all other commodities. It is the material energy of 
the country – the universal aid – the factor in everything we do. With coal almost any feat is possible 
or easy; without it we are thrown back into the laborious poverty of early times.35

�29. But unfortunately a return to “laborious poverty” is unavoidable, Jevons warns, for Britain’s coal is 
a finite resource, and it is being rapidly and inexorably depleted. He argues in detail that attempts 
to limit the consumption of coal or to find alternative sources of fuel are doomed to failure. Jevons 
concludes that the only responsible course of action is to take measures to militate against the inevi-
table economic decline that will follow an exhaustion of Britain’s useable coal reserves. To a nation 
whose prosperity was indeed manifestly founded on coal, it is easy to see why this should seem, as 
Jevons put it, “a question of almost religious importance”.36

�30. Jevons, of course, underestimated the extent of Britain’s coal fields. By the time The Coal Question 
entered its third edition in �906, it was already clear that he was mistaken, too, in predicting that new 
fuels capable of replacing coal would never be discovered. But despite all this, readers have continued 
to return to The Coal Question, and to the arguments that Jevons advances in its pages. While there 
is an obvious parallel between “the Coal Panic” of the mid-nineteenth century and the contemporary 
debate concerning peak oil, this is not the primary source of Jevons’ continuing salience. Rather, it is 
Jevons’ thesis that improvements in energy efficiency increase total national energy consumption – the 
so-called Jevons Paradox – that has monopolized the attention of posterity.37 Indeed, this refusal to 
take the easy consolation of believing that improvements in efficiency could result in energy resource 
conservation, marks him out from many later writers.

�3�. The high energy prices of �973-�974 and �979-�980 raised, for the first time since the mid-nineteenth 
century, serious questions about the economics of energy efficiency, and it was then that Jevons began 
to receive serious attention. Since that time, an acrimonious and important debate has raged between 
those who affirm the validity of the Jevons Paradox and those who deny it.38 At present, the Jevons 
Paradox is invoked in opposition to those who claim energy efficiency savings can reduce our demand 
for energy, and thus reduce carbon emissions, without compromising economic growth. This conten-
tion is at the heart of British energy policy. But what did Jevons actually say?

�32. In The Coal Question, Jevons engages with those of his contemporaries who urged “that the failing 
supply of coal will be met by new modes of using it efficiently and economically”.39 Indeed, “it is wholly 
a confusion of ideas”, he declares, “to suppose that the economical use of fuel is equivalent to a diminished 
consumption. The very contrary is the truth”.40 Drawing on the French economist Jean Baptiste Say, 
Jevons goes on to argue that:

As a rule, new modes of economy will lead to an increase of consumption, according to a princi-
ple recognised in many parallel instances. The economy of labour effected by the introduction of new 
machinery, for the moment, throws labourers out of employment. But such is the increased demand for 
the cheapened product, that eventually the sphere of [its] employment is greatly widened…41

�33. In a famous passage, Jevons showed that James Watt’s steam engine, though vastly more efficient than 
the less advanced engines it replaced, had nonetheless greatly increased Britain’s consumption of 

35 Ibid., viii.
36 Ibid., xix.
37 For a survey of the literature, see Blake Alcott, “Jevons’ paradox”, Ecological Economics, vol. 54 (2005), 9–2�.
38 See summaries of the debate in Horace Herring, “Does energy efficiency save energy? The debate and its consequences”, 

Applied Energy, no. 63 (�999), 209–226; Blake Alcott, “Historical Overview of the Jevons Paradox in the Literature”, in John 
M. Polimeni, Kozo Mayumi, Mario Giampietro & Blake Alcott, The Myth of Resource Efficiency: The Jevons Paradox (2nd ed., 
London, 2009); and Leonard Brookes, “Energy efficiency fallacies revisited”, Energy Policy, no. 28 (2000), 355–366.

39 Jevons, The Coal Question, �02.
40 Ibid., �03 (emphasis original); cf. Polimeni, Mayumi, Giampietro & Alcott, The Myth of Resource Efficiency, ��.
4� Ibid., �03–�04.
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coal by making steam power more economically attractive. Energy efficiency improvements, in other 
words, are experienced by the consumer as reductions in the cost of using energy.42

�34. Since the �980s, the Jevons Paradox has been formulated in more sophisticated terms, and it is often 
referred to as the “Khazzoom-Brookes postulate”, after its two most influential proponents. The 
notion that attempts to save energy through improved energy efficiency actually result in increased 
energy consumption is often referred to as the “rebound effect”. But the argument has not changed. Its 
proponents draw on a wide range of examples. In the �980s and �990s, Leonard Brookes and Daniel 
Khazzoom published influential papers that set out the Jevons Paradox and its implications for public 
policy. In the last decade, Smil, for instance, has observed that, despite substantial energy efficiency 
improvements, American motor vehicles consumed thirty-five per cent more energy in 2000 than 
they did in �980.43 Similarly, Horace Herring has shown that while the energy efficiency of British 
public lighting improved about twentyfold between �920 and 2000, so much more public lighting 
was installed that electricity consumption per kilometre of British road has increased by twenty-five 
times.44 The critics of the Jevons Paradox, on the other hand, claim that the rebound effect is, as Amory 
Lovins put it, “insignificant” – or, in the words of Lee Schipper and Michael Grubb, that it is “small”.45

�35. Most of the critics of the Jevons paradox, however, conflate the micro- with the macroeconomic. As 
Vaclav Smil writes,

there is no doubt that relying on devices and machines that convert fuels and electricity with higher 
efficiency leads to lower energy use and to savings of money at microeconomic level […] and even at 
mesoeconomic level, for entire industries. But […] historical evidence shows unequivocally that secular 
advances in energy efficiency have not led to any declines of aggregate energy consumption.46

�36. Nor are critiques that attempt to contradict the empirical historical record by reference to the predic-
tions of theoretical models particularly compelling. At a national and a trans-national level, the rela-
tionship between energy intensity (the energy used to produce a unit of GDP) and energy consump-
tion speaks for itself: as energy intensity falls (i.e. as energy efficiency increases), energy consumption 
increases. While in some cases other factors such as population growth certainly do contribute to 
increases in energy consumption, the correlation between energy intensity and energy consumption 
is the same even in developed countries with static or negative population growth.47 Smil reiterates: 
“historical evidence is […] replete with examples demonstrating that substantial gains in […] efficien-
cies stimulated increases of fuel and electricity […] use that were far higher than the savings brought 
by these innovations”.48

�37. In a more ultimate sense, this is also a debate about human behaviour. As Brookes argues, “purchas-
ing power released by lower expenditure on existing uses of fuel finds an outlet somewhere, and in 
modern industrial societies it is almost bound to be in the purchase of goods and services that require 
energy in their production”.49 In other words, demand for goods and services is inherently elastic. 
Energy saved in the manufacture of a particular good, or in the performance of a particular service, 
will be employed in manufacturing other goods, or in performing other services. John Stuart Mill 

42 Ibid., �04–�05.
43 Vaclav Smil, Energy at the Crossroads: Global Perspectives and Uncertainties (Cambridge, Mass., 2003), 333.
44 Horace Herring, “The Rebound Effect, Sustainable Consumption and electronic appliances” in Sustainability in the 

Information Society, eds. Lorenz Hilty & Paul Gilgen (Marburg, 200�).
45 Amory Lovins, “Energy savings resulting from the adoption of more efficient appliances: another view”, Energy Journal, vol. 

9, no. 2 (�988), �56-7; Lee Schipper and Michael Grubb, “On the rebound? Feedback between energy intensities and energy 
uses in IEA countries”, Energy Policy no. 28 (2000) 367–38.

46 Smil, Energy at the Crossroads, 332; cf. Polimeni, Mayumi, Giampietro & Alcott, The Myth of Resource Efficiency, �43.
47 See Polimeni, Mayumi, Giampietro & Alcott, The Myth of Resource Efficiency, �47–�69 for a detailed discussion of the nature 

of this correlation.
48 Smil, Energy at the Crossroads, 337.
49 Leonard G. Brookes, “The greenhouse effect: the fallacies in the energy efficiency solution”, Energy Policy (March, �990), 

20�.
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complained that “industrial improvements” were capable of “abridging labour”, if only people would 
be content with “a stationary condition of capital and population”.50 But the historical record does not 
indicate such a tendency.

�38. The rediscovery of Jevons’ work is relatively recent, and the sophisticated discussion of rebound and 
backfire effects is still in its early stages, the growing literature around it being as yet largely theoretical 
with only a slender empirical element allowing the testing of hypotheses.

�39. However, Jevons is here to stay, and the discussion in the field in which he blazed the trail is now 
more concerned with the depth and significance of rebound effects, than with their existence; and 
more focused on those areas where rebound is less probable due to relatively inelastic demand for the 
service made cheaper by efficiency improvements.

�40. This aspect of the history of thought on the economics of energy efficiency is in itself significant when 
reviewing the current government’s policies on this matter, and their expectations. Given a new and 
relatively undeveloped sector it is disappointing to find the Department of Energy and Climate Change 
placing such heavy reliance on the ability of efficiency improvements to deliver conservation.

�4�. While it is perhaps true that not all domestic energy efficiency improvements are likely to be eroded by 
direct rebound effects (a more efficient toaster seems unlikely to drive greater consumption of toast), it 
is quite conceivable that cost reductions in one area will stimulate the uptake of other energy consum-
ing devices in another.

�42. Furthermore, there are areas where straightforward rebound is conceivable, even likely, such as poli-
cies affecting domestic heating such as better insulation, and indeed DECC makes allowance for this 
in Estimated Impacts (20��),5� writing:

The efficiency savings from the household measures include an ‘underperformance’ factor based on a 
review of measured versus theoretical energy savings. In addition, it is estimated that approximately 
10% of the building stock have parts of their external walls that are inaccessible, reducing performance 
of Cavity Wall Insulation installations. In addition, a 15% comfort factor is assumed.52

�43. The reference cited is to Sanders and Phillipson’s 2006 work, Review of Differences between Measured 
and Theoretical Energy Savings for Insulation Measures (Centre for Research on Indoor Climate and 
Health: Glasgow Caledonian University: December 2006).

�44. It is interesting to note in passing that the “reduction” factor revealed in that study is a very striking 
50%, of which comfort-taking comprises �5 percentage points, and the remainder is accounted for 
by underperformance or “shortfall” of the measure. DECC refers to the �5% comfort figure, but does 
not make explicit mention of the 35% underperformance figure, leaving it unclear whether they have 
actually employed this figure or some other based upon it. This requires clarification.

�45. More importantly, the principal observation that can be reached from Sanders and Phillipson’s review 
is that the literature is very small, five studies only, with diverse methodologies. Though important 
and interesting, Sanders and Phillipson’s work is arguably of academic value only, and should not be 
used as a reliable guide for public policy. Indeed, what they show is that no such guide currently exists. 
DECC should be given credit for having made some allowance for rebound effects, but it is difficult to 
place any great reliance on the figure employed.

�46. This brings into focus a general point regarding the study of energy efficiency policies; the entire field 
is so primitive that very little can be definitely concluded, beyond the fact that the rebound effect is 
real. As Sorrell writes in the United Kingdom Energy Research Centre study, which is one of the most 
useful survey texts:

50 John Stuart Mill, Principles of Political Economy, iv. 6. 9.
5� Estimated Impacts (20��), 28.
52 Estimated Impacts (20��), 53.
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The available evidence for all types of rebound effects is limited and inconclusive. While the evidence 
is better for direct effects than for indirect effects, it remains focused on a small number of consumer 
energy services within the OECD countries. Both direct and indirect rebound effects appear to vary 
widely between different technologies, sectors and income groups and in most cases cannot be quanti-
fied with much confidence.53

�47. In this state of knowledge we are thrown back on the history of energy efficiency and conservation 
measures, and in the following section we survey the record in the United Kingdom since �945.

History of UK Energy Efficiency and Conservation Policies 1947–2012

�48. Current governmental attempts to legislate for and encourage energy efficiency and conservation 
have important, and to some extent discouraging, precedents in recent history. The following section 
reviews experience in the United Kingdom since �945.

�49. Between the end of the Second World War and the present day there has been a wide range of attempts 
by government to improve energy efficiency, usually with the concurrent aim of conservation. Various 
forms of government legislation, restrictions on energy consuming activities, building regulations, 
price mechanisms, and public information campaigns have been employed.

�50. In spite of this, the concepts of energy efficiency and conservation have never been clearly disentangled 
theoretically, or their relationship well understood, and consequently while technological advance has 
led to improvements in the efficiency with which we consume energy, total consumption has tended 
to increase.

�5�. Indeed, the history of this subject is dominated by a fundamental tension between governmental aspi-
rations to conserve energy, for reasons of economy or security, on the one hand, and a social agenda, 
on the other, that requires improvements in standards of living that are dependent upon increased 
energy use. Efficiency has often been taken as a painless resolution of this difficulty, though in prac-
tice conservation has never materialized in an absolute sense, except, briefly, during the Second War, 
when the Ministry of Fuel and Power, itself created in �942 as a spin-off from the Board of Trade and 
in recognition of the country’s dependence on adequate energy supplies, attempted to conserve fuel 
for the war effort and to restrict domestic electricity consumption. This led to one of the earliest uses 
of a publicity campaign, in the press and on radio, to influence public perceptions (even Harrods 
opened an exhibition concerned with domestic fuel saving). Households were urged to “‘Lag’ to keep 
heat in” their boilers, and instructed to “Save Fuel for the Factories”. Reduction in the consumption of 
electricity was a key objective, and one poster showed a cooking pan on an electric ring illustrated by 
the words “Turn it Low and behold – you’re saving electricity”. Another showed a ghost-like creature 
slipping through a gap around a window and emptying a sack of coal into its mouth. The slogan simply 
said “Draughts eat coal. Stop Draughts”.

�52. A review of the advertising used54 shows that financial appeals are completely absent, the reader being 
expected to succumb to moral suasion and simply take the point as a reminder of a necessary contri-
bution to the war effort, and though there was some use of price control, the government was able 
and keen to avoid full-scale rationing, which was politically controversial. In fact, did not increase 
for a year or so, and consumption was half a million tons below the government’s coal budget, but 
the winter was mild, making it hard to say whether this was due to the campaign.55 Consumption, 
however, rose steadily after �943, and between that year and �948 domestic electricity sales doubled.

53 Steve Sorrell, The Rebound Effect: An assessment of the evidence for economy-wide energy savings from improved energy effi-
ciency (UKERC: October, 2007), 87.

54 http://www.scienceandsociety.co.uk/
55 Angus Calder, The People’s War: Britain 1939–45 (Jonathan Cape: London, �969), 285.
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Figure 6: “Cut your Gas and Electricity”. Poster issued by the Ministry of Fuel and Power (�942). 
Source: Science & Society Picture Library.

�53. Curiously, the use of electricity increased as a result of coal shortages that caused consumers to turn 
to electric space heaters (fuelled of course by coal-generated electricity) as a replacement for coal fires, 
and gas consumption also rose significantly in this period placing further pressure on coal, which was 
the principal source of gas at this time.

�54. Subsequent attitudes to energy efficiency can be divided into four major phases, which we will review 
in turn:
• The post-war period and the energy crisis of �947;
• A period of indifference from the later �950s up until the early �970s’
• The ‘Oil Shocks’ of the �970s, and their consequences;
• The emergence of climate change as a global concern in the �990s.

�55. The first of these was brief, but acute. The unusually cold winter of �946/7 coincided with shortages of 
plant, coal, and manpower, and coupled with government’s underestimation of demand growth, led to 
blackouts and what was in effect electricity rationing. This had no small political significance, since it 
was the first major setback experienced by the hitherto popular Attlee government, and an early indi-
cation that state planning of the economy would prove very much more difficult than anticipated.

�56. This crisis aside, the government’s conservation measures were largely an effort to focus energy 
resources for the purposes of economic recovery in order to pay for a large and costly social program, 
and in this sense they were structurally similar to those employed during the war.

�57. This situation eased through the mid �950s, and with the notable exception of petrol rationing after 
the Suez crisis in �956, the later part of that decade and the whole of the early �960s saw steadily but 
not dramatically increasing energy consumption. Rapid global economic growth, largely driven by 
North American prosperity (itself grounded in cheap energy), drove up standards of living in the 
United Kingdom in spite of economic decline relative to other countries. Concerns with regard to 
energy did not disappear (the first building regulations relating to insulation appeared in �965), but 
they were in abeyance.

�58. A focused interest in conservation returned with the “oil shocks” of the �970s, when security of supply 
and cost became the paramount considerations, not least because the turbulence in the international 
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oil markets coincided with the now marked decline in indigenous energy production, as can be seen 
in the following chart:
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Figure 7: Indigenous production of energy in the United Kingdom. Source: Redrawn from data in DECC 
2009.56

�59. In response, governments mounted energy-saving campaigns with the explicit aim of conservation, 
and there was much spontaneous experimentation with renewable energy throughout the western 
world, Denmark laying the foundations for its wind industry at this time.

�60. This phase ended for the UK with the emergence of new indigenous supplies of energy in the North 
Sea, and globally with the return of lower oil prices, the impact of which was to render uneconomic 
many of the conservation measures and suggestions for means of alternative supply, but the psycho-
logical effects of this period lingered long afterwards, and are arguably still an important presence in 
popular and political thought on this subject. This powerful role in public memory is hardly surpris-
ing. The first “Oil Shock” of �973 pushed the price up by a factor of four.

�6�. Domestic coal production was also plagued by problems in labour relations. Government had 
responded to rising inflation in the early years of the decade by capping pay rises, resulting in a coal 
miner’s strike, and a “work to rule” from the middle of �973, when coal supplies were further restricted. 
In response, the Department of Energy announced a twelve-point interim programme of measures to 
save energy in �974, including the “Save It” publicity campaign.

�62. Material for “Save It” was jointly provided by the Department of Energy and the Central Office of 
Information. In contrast to the war time campaign, the emphasis was on the financial savings avail-
able, as can be seen in two of the campaign posters on the following page.

�63. The first is directly in the tradition of the advertising of the Second World War, which we might call 
the “Dig for Victory” style, whereas the second employs a direct personal recommendation from a 
non-authoritarian figure, together with a large block of suasive text, a style of advertising common in 
the United States at the time.

�64. Would-be humorous television advertisements on television showed actors dressed as birds regret-
ting the presence of loft insulation since it made the roof tiles cold and gave them a “frozen parson’s 
nose”.57

56 DECC, 60th Anniversary: Digest of United Kingdom Energy Statistics (2009), 5. Available at: http://www. decc. gov. uk/assets/
decc/statistics/publications/dukes/�_20090729�35638_e_@@_dukes60. pdf

57 http://www. youtube. com/watch?v=Y8nOGKuU3Wk
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Figure 8: Advertisements for the “Save It” campaign, �970s. Source: Department of Energy.58

�65. In addition to the publicity there was a tightening of building regulations, and thermal insulation 
requirements. Other measures to save energy included a temporary reduction in the motorway 
speed limit to 50 mph, from December �973 to March �974, and heating and lighting restrictions for 
non-domestic buildings (commonly known as the “Three Day Week”). Television companies were 
prohibited from broadcasting after �0.30 p.m., and a loan scheme for energy saving in industry was 
introduced.

�66. The overall policy was formulated by the Central Policy Review Staff and the National Economic 
Development Office, and in �974 both issued reports on conservation. An Advisory Council on Energy 
Conservation and the Energy Technology Support Unit at Harwell were appointed to advise the new 
Department of Energy.

�67. Government promotion of conservation became a vital issue, backed by the “Save It” media campaign, 
as well as a series of booklets on energy savings in buildings issued by the Department of the 
Environment, and information on fuel saving in agriculture published by the Ministry of Agriculture, 
Fisheries and Food.

�68. The “Save It” campaign initially got off to something of a false start since the National Coal Board and 
British Gas were still sponsoring campaigns to persuade consumers to use more of their particular 
product. Eventually, a coordinated effort including material sponsored by the energy utilities encour-
aging energy conservation was developed, including printed advertisements,

�69. The House of Commons Select Committee on Science and Technology commissioned a study and in 
�975 recommended an even more stringent set of measures to facilitate energy conservation, includ-
ing compulsory targets for energy savings and statutory controls on thermal insulation standards for 
offices. The importance of conservation was hotly debated in Parliament during the passage of the 
Energy Bill in �976, with both the Government and Opposition in agreement that energy conserva-
tion was vital in the pursuit of security of supply, particularly in the event of an “energy gap”.59

58 Image supplied from the archive of the History of Advertising Trust (www. hatads. org. uk) to whom we offer our thanks for 
their assistance. 

59 Hansard (October �976). 
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�70. �977 saw the introduction of a package of measures designed to achieve energy savings. Curiously, 
they bear a strong resemblance to the current agenda, suggesting that after thirty-five years little has 
been achieved:
• Bring both private and public sector houses up to a basic level of insulation.
• Improve the efficiency with which energy is used in the public sector, both for its own sake and as 

an example to private consumers.
• Promote energy-saving investment in industry, commerce and agriculture.
• Demonstrate the value of new or adapted technology to industry, commerce and agriculture, and, 

through research, development and demonstration (RD&D), to put the UK in a position to take 
advantage of new technology as it becomes cost-effective.

• Reduce the rate of growth in demand for oil in transport.
• Develop a national awareness of the need for energy conservation.

�7�. Assessing the effectiveness of this effort is not straightforward, since the measurement of energy 
conservation is extremely difficult. However, it is estimated that during the period �973-�982 energy 
consumption in the domestic sector increased by nearly 5%, partly explained by an increase in the 
number of households, and partly by a rise in ownership of appliances using electricity (colour tele-
visions, freezers, and dishwashers). However, energy consumption for space and water heating per 
household showed a decline. The conclusion reached by two contemporary commentators seems 
reasonable:

Due to the increase in the number of households, energy use per household shows, if anything, a gradual 
fall, but energy conservation following the 1973 oil crisis seems as yet to have had little impact on total 
energy use in this sector.60

�72. It appears that the most effective means of energy conservation developed during this period was 
through building regulations in relation to new build houses, and building regulations were updated 
five times, in �974, �985, �990, �995, and 2002. During this period, building efficiency regulations, 
grant schemes, equipment labelling and standards may have reduced total energy use in housing by 
approximately �4%.

�73. In �979 with the new Conservative government, David Howell took over as Secretary of State for 
Energy, and the “Save It” campaign was abandoned, and it was not until �983 that The Energy Efficiency 
Office (EEO) was established. Although this was intended to have control over energy conservation in 
other departments, it appears to have been initially underfunded.

�74. In �983 Peter Walker took over as Secretary of State for Energy and pursued a more interventionist 
approach, and between �983 and �987 more than 20,000 senior business executives held meetings 
with ministers to discuss energy efficiency.

�75. This campaign set itself the goal of a 20% saving in each sector of the economy by �995, with govern-
ment programmes intended to stimulate just under £2 billion a year in savings. Industry and commerce 
were assisted with energy efficiency surveys and demonstration projects, monitoring and research and 
development programmes. Regional energy efficiency officers provided help to local SMEs, and an 
Energy Saving Show visited locations all over the country. Grants were given for water tank and loft 
insulation, and community insulation projects were initiated and home energy audits encouraged.

�76. In addition, the “Energy World” demonstration project at Shenley Lodge, Milton Keynes constructed 
fifty-one low-energy houses designed to be at least 30% more efficient than demanded by the current 
regulations. This achieved international prominence, and the UK’s first National Energy Rating Scheme 

60 Richard Bending and Richard Eden, UK energy: structure, prospects, and policies (Cambridge University Press: Cambridge, 
�984).
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evolved from the feedback from this scheme, which in turn became in �995 the Standard Assessment 
Procedure or (SAP) rating scheme used in the National Building Regulations.

�77. �986 was declared “Energy Efficiency Year”, and a major publicity campaign, designed by the Saatchi 
agency, was launched under the perhaps over-ingenious slogan of “Get more for your Monergy”.

�78. This campaign, which had a £70 million budget,6� employed the by now familiar advertisements in 
print media as well as extensive public engagement. Asked in February to report on progress, Peter 
Walker described over �00 events, and “the first two Monergy breakfast briefings attended by �,700 
top executives”.62

�79. This emphasis on industrial and commercial efficiency is noteworthy, and non-domestic were targeted 
in the campaign:

Figure 9: “Get More for your Monergy” campaign poster, �986. Source: History of Advertising Trust.

�80. In addition, the campaign commissioned a series of public information films for television illustrat-
ing different means of saving money through the adoption of energy efficiency measures. The theme 
was loosely based on a version of the children’s story, “Three Little Pigs”, with two pigs (adults in pig 
suits) and one piglet shown saving money by installing a variety of devices in their home to protect 
themselves against the Big Bad Weatherman.63

�8�. The positive or negative impact of this element of the campaign is hard to establish empirically, but 
one may infer from their continued half-life on YouTube, alongside the Save It commercials, that they 
may have stimulated more ridicule than practical engagement, and may even have some part to play 
in explaining the low prestige of energy efficiency and saving in our own time.

�82. Whether the campaign had any major impact is, again, difficult to determine. Final Energy Consumption 
was relatively stable over the period, even falling a little between �978 and �988, but this is probably 
explained by extreme economic difficulties, not by the cumulative effect of “Save It” and “Monergy”, 
and in any case consumption quickly resumed its long-term trend of steady but undramatic increase.

6� Green, D. and S. Parsons, “Energy Efficiency Year �986: What is in it for domestic consumers?”, Energy Policy (�986), 
98–�00.

62 Hansard (�7 Feb. �986).
63 http://www. youtube. com/watch?v=_9PsK2dcMyA.
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Figure 10: Final energy consumption in the United Kingdom.  
Source: Redrawn from data in DECC 2009.64

�83. There have been no similar concerted campaigns subsequent to “Monergy”, government preferring to 
work through oblique measures, such as the obligation placed on energy suppliers to provide efficiency 
measures to some customers through schemes such as the Energy Efficiency Standards of Performance 
(EESoP) scheme, discussed below, and quasi-independent agencies such as the Energy Savings Trust 
(created in �993), whcih has continued to provide information to households and smaller businesses 
on energy efficiency and prevention of waste, and the Carbon Trust (founded in 200�), which has 
focused on larger businesses. However, both organizations, particularly the latter, have tended in 
recent years to describe their activities in terms of carbon emissions reductions without any clear 
recognition that this is not an isometric agenda.
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�84. Viewed charitably, it is conceivable that these programs have delivered some degree of relative energy 
conservation, but it is clear that conservation in the sense of an absolute reduction in energy consump-
tion has not been achieved over the post-war period. Whether this is because of the failures of the 
campaigns or because of the inexorable logic of the Jevons Paradox is unclear, though the latter seems 
probable, as can be seen in Figure �� above which tracks energy consumption per unit of wealth 
against total energy consumption over the economy.

64 DECC, 60th Anniversary: Digest of United Kingdom Energy Statistics (2009), 8. Available at: http://www. decc. gov. uk/assets/
decc/statistics/publications/dukes/�_20090729�35638_e_@@_dukes60. pdf
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�85. Viewed dispassionately, the historical record gives little reason for thinking that current attempts to 
deliver conservation through efficiency will fare better than those that have preceded them.

 The Supplier Obligations

Estimated Costs of the Supplier Obligations

�86. The breakdown of consumer bills in DECC’s Estimated Impacts (20��) shows a number of items that 
fall into the broader category of domestic energy efficiency policies. These items add costs to the 
bills, but also offer potential savings. In this category we consider the following set of policies: Energy 
Efficiency Commitment � (EEC �), Energy Efficiency Commitment (EEC 2), Carbon Emissions 
Reduction Target (CERT), the CERT extension, the Energy Company Obligation (ECO), the Green 
Deal, and the Community Energy Savings Plan (CESP). With the exception of the Green Deal, which 
is a financing scheme, these are all policies placing an obligation on energy suppliers to carry out 
energy efficiency improvements for selected customers, the cost of which is borne by all domestic 
energy consumers.

�87. In terms of costs, DECC estimates that supporting this category of energy efficiency policies will add 
about 9% to the average electricity bill in 2020 and 5% to the average gas bill.

�88. DECC’s estimates of the value of the savings arising from these policies are 6% for gas bills and a 
more significant saving of �6% of electricity bills, implying an expected reduction in household energy 
usage of approximately 940 kWh per annum of gas and 68� kWh per annum of electricity in 2020.

�89. What stands out in these figures is the disproportionately large electricity savings predicted to occur 
in 2020 due to the ECO and Green Deal; at £48 it is nearly ten times the savings anticipated in the gas 
bill. Estimated Impacts refers to expected switching from electric to gas heating under the ECO which 
may account for this disparity. However, this does not appear compatible with the Government’s 
overall decarbonisation agenda. Furthermore, there is limited potential for offering gas heating to 
more households without extremely costly and probably uneconomic extensions to the gas network.

�90. The following chart shows the savings expected from these policies and also the costs.
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Figure 12: DECC’s estimated costs and savings for average domestic bills in 2020 arising from the supplier 
obligations to provide energy efficiency measures. Source: DECC 20��.65

�9�. As will be immediately apparent, the Energy Company Obligation accounts for a very large share of 
the costs, while the previous energy schemes have no ongoing costs since they have already been paid 
for. Frustratingly, DECC has aggregated the benefits claimed for the ECO with those of the Green 
Deal, making a precise comparison of cost and benefit impossible.

65 DECC, Estimated Impacts (20��).
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EESoP, EEC, CERT, CESP, ECO, Green Deal

�92. Since �992, the Government has imposed a series of initiatives and legal obligations on gas and elec-
tricity suppliers to carry out domestic energy efficiency projects, the costs of which are passed on to 
their customers as a whole. The earliest scheme involved the gas industry only but was followed by 
the Energy Efficiency Standards of Performance (EESoP) scheme for electricity suppliers, the first two 
phases of which ran from �994 until 2000. The third phase included gas suppliers as well.

�93. The EESoP scheme, developed and managed jointly by Ofgem and the Energy Savings Trust, allowed 
electricity suppliers to charge each domestic customer £� per annum to finance the delivery of energy 
efficiency measures to UK households. Energy suppliers were set quantitative targets of energy to be 
saved by implementing energy efficiency measures such as insulation, low energy lighting, improved 
efficiency heating and appliances. The scheme had both social and environmental goals. Suppliers 
were required to focus two-thirds of expenditure on helping low income and disadvantaged house-
holds reduce their energy bills.

�94. Since EESoP, there has been a succession of schemes, all sharing the fundamental principle of compel-
ling energy suppliers to deliver domestic energy efficiency improvements to a selection of households, 
with funding being raised by a charge on all households.

�95. The three phases of the EESoP scheme were followed by the two phase Energy Efficiency Commitment 
(EEC), which was in turn followed by the Carbon Emissions Reduction Target (CERT) and its exten-
sion. New legislation is in the pipeline to replace CERT with the Energy Company Obligation (ECO) 
and the Green Deal.

�96. These new schemes entail a major expansion of the costs in comparison with earlier measures. Whereas 
the costs of the first phase of EESoP were capped at £� per annum per customer, ECO will entail a 
charge of £75 per annum per customer in 2020, and those with a Green Deal measure as well will be 
paying £95 a year.

Table 8: List of consumer-funded, domestic energy efficiency schemes delivered by energy suppliers.

Scheme Duration Target
EESoP � �994–�998 6 TWh
EESoP 2 �998–2000 3 TWh
EESoP 3 2000–2002 �� TWh
EEC� 2002–2005 62 TWh
EEC2 2005–2008 �30 TWh
CERT 2008–20�� �54 million tonnes CO2

CERT extension 20��–20�2 293 million tonnes CO2

ECO/Green Deal 20�2– 

�97. The targets set by EESoP were principally met through roof and wall insulation, but also included 
lighting, heating, and some appliances, such as more efficient refrigerators, and jug-shaped electric 
kettles which allowed consumers to see how much water was being boiled and to economise accord-
ingly. The energy savings attributed to each measure were “deemed” (i.e. assumed without empiri-
cal measurements of individual real world results) based on average measured data from recognised 
sources such as the Building Research Establishment and the Energy Saving Trust.

�98. EESoP was rolled over into the Energy Efficiency Commitment (EEC) in 2002. Whereas EESoP was 
designed to mitigate fuel poverty, EEC included the aspiration to mitigate climate change by reducing 
carbon emissions. Thus, EEC was required to reduce domestic carbon dioxide emissions by �% per 
annum as well as deliver at least 50% of the EEC efficiency target to a Priority Group of consumers, 
defined as those in receipt of certain income-related benefits and tax credits.
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�99. Other differences introduced with EEC were that suppliers were not required to spend a fixed amount 
of money, nor were they restricted to their own customer base. Furthermore, they had flexibility over 
the types of measures that they could use to meet their targets.

200. As with EESoP, deeming was used to quantify the savings of specified sets of energy efficiency meas-
ures. Consequently, some measures were easier and cheaper for suppliers; for example, nearly 40 
million low-energy light bulbs were distributed in the three years to 2005, and some suppliers largely 
relied on this single measure to meet their EEC obligations.

20�. Sales of three million refrigerators and freezers, or one quarter of the total sales of cold appliances, 
and 3.5 million dishwashers and/or washing machines were subsidised under the EEC obligation. 
However, less than 20% of these appliances went to Priority Group consumers. This bizarre outcome 
was the result of switching the emphasis of policies from the mitigation of fuel poverty, which implied 
social targeting, to the mitigation of climate change, which did not.

202. In 2008, EEC was replaced by the Carbon Emissions Reduction Target (CERT), in which the targets 
for insulation and other energy efficiency measures were recast in terms of savings in the amount of 
carbon dioxide emitted by householders. The primary aim of CERT was to make a contribution to the 
UK’s legally binding target under the Kyoto Protocol (to cut greenhouse gas emissions by �2.5% below 
�990 levels by 2008-20�2) and the requirements of the Climate Change Act 2008 (to cut emissions of 
greenhouse gas emissions by 80% below �990 levels by 2050).

203. At least 40% of the CERT target reduction of 293 million tonnes of carbon dioxide was ring-fenced for 
a Priority Group of certain low-income domestic consumers, or those over 70 years old, and legisla-
tion specifically required that 73.4 million lifetime tonnes of carbon dioxide must be delivered through 
insulation measures. (For an explanation of “lifetime tonnes”, see paragraph 204 below.)

204. With CERT, carbon dioxide emissions savings are also deemed, and Ofgem is responsible for awarding 
suppliers points towards the targets for each measure they install. The measures are allocated a life-
time and a carbon score based on modeled savings. For example, the loft insulation of a one bedroom 
flat scores between 95 and 388kg carbon dioxide per annum (depending on the thickness of insula-
tion added) and has an expected lifetime of forty years. The cavity wall insulation of a one bedroom 
flat scores 242kg carbon dioxide per annum over a lifetime of forty years, whereas switching a one 
bedroom flat from full electric central heating to gas central heating scores �,479kg carbon dioxide 
per annum. Appliances are also included, with a standard A+ rated fridge/freezer scoring 26kg carbon 
dioxide per annum with a lifetime of fifteen years.66

205. Some measures have a more tenuous link to credible carbon dioxide emissions or energy savings. For 
example, providing a Home Energy Advice Package which consists of a survey, advice and a report is 
deemed to be equivalent to savings of 0.675 lifetime tonnes of carbon dioxide. Supplying a Real Time 
Display to provide information about the customer’s electricity consumption is equivalent to abating 
0.996 lifetime tonnes of carbon dioxide.

66 http://www.ofgem.gov.uk/Pages/MoreInformation.aspx?docid=60&refer=Sustainability/Environment/EnergyEff/
InfProjMngrs
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Table 9: Key measures installed under CERT as at end December 201167

Measure Type Number of Measures
Insulation Loft Insulation (excluding DIY) 2,6�3,690

Cavity Wall Insulation �,933,868
Solid Wall Insulation 45,�45

Heating Fuel Switching 8�,798
Lighting Compact Fluorescent Lamps 303,522,72�
Microgeneration Heat pumps 6,576

Solar water heating (m2) 3,09�
Behavioural Real Time Displays 2,40�,2�2

Home Energy Advice Packages 28,57�

206. This scoring system again incentivises least-cost delivery of measures but also allowed some exploi-
tation of the scheme and its objectives. Most notably in the case of over-delivery of free Compact 
Fluorescent Lamps (CFLs), some of which were not actually wanted nor installed. Consequently, CFLs 
were excluded from the CERT extension phase of the policy which runs from 20�� to 20�2.

207. The Community Energy Savings Programme (CESP) is designed as a “whole house” package of specific 
energy savings measures tailored for the particular dwelling. It is also designed to be implemented 
sequentially over successive houses and streets. It is restricted to specific low-income urban areas.

208. CERT and CESP are due to be replaced in 20�3 by a new Energy Company Obligation (ECO) and the 
Green Deal.

209. The Green Deal is a mechanism allowing individuals and businesses access to the finance needed to 
make energy efficiency improvements to their buildings at no upfront cost. Repayments, in install-
ments, will be attached to the energy bills of the relevant building, and the Green Deal is targeted at 
measures where the costs can be readily covered by expected energy savings.

2�0. The Energy Company Obligation (ECO) is a backstop to the Green Deal and will have two objec-
tives. One is to provide a mechanism for delivering cost-effective measures that would be deemed 
too expensive for Green Deal measures. Solid wall insulation is an example as its costs would violate 
the Golden Rule requiring energy savings in monetary terms to be greater than expenditure on the 
measure implemented. The second objective of the ECO is to provide affordable warmth for lower 
income and vulnerable households

Real World Performance of Efficiency and Conservation Measures

2��. It is generally accepted that household energy efficiency policies – particularly the insulation measures 
– have saved and will continue to save energy for the households who have received these measures. 
However, precise quantification of these savings is almost impossible, the primary problem being that 
there is no comprehensive evaluation system designed into the individual policies to assess all of the 
outcomes and impacts and, where appropriate, attribute these to the policies.68

2�2. Consequently, there are a number of difficulties in assessing the validity of the predicted costs and 
savings attributed by DECC to these measures in current policies, principal amongst which is the fact 
that the energy savings benefits are “deemed” values based on modeled outcomes. Unfortunately, the 
models are almost certainly misleading in relation to real world performance, and in the relatively 
few cases where empirical data has been compared with modeled predictions the measures have been 
found to underperform.

67 http://www.ofgem.gov.uk/Sustainability/Environment/EnergyEff/CU/Documents�/OfGem%20CERT%20Q�5%20 
March%2020�2_WEB.pdf

68 http://www.decc.gov.uk/assets/decc/��/funding-support/3340-evaluation-synthesis-of-energy-supplier-obligation.pdf
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2�3. One such study was led by Professor Tadj Oreszczyn at University College London and compared 
energy consumption for space heating before and after installation of energy efficiency measures. 
While a theoretical improvement of 25–35% in energy consumption was predicted, the actual meas-
ured improvements were negligible, with the performance of insulation measures and switching 
from individual room heaters to new efficient central heating systems falling short of their theoretical 
predictions. Measurements of air-tightness of the dwellings before and after the interventions in some 
cases also failed to show the expected improvements.

2�4. The measured data revealed that models provided a poor indication of actual space heating energy 
consumption. The conclusions drawn are that the supposed energy improvements did not deliver the 
expected reduction in fuel consumption. 

2�5. The normal explanation for these differences is the so-called “comfort taking” or rebound, whereby 
householders prefer to enjoy warmer conditions in their homes than take the savings, so maintain-
ing expenditure on energy at roughly the same level. However, these effects were recognised and had 
already been taken into account.

2�6. Some of the difference between the expected and actual energy savings was attributed to reduced air-
tightness following installation of central heating; for example, installation of the pipe work was not 
always effectively sealed to prevent the introduction of new draught pathways.

2�7. Another reason was revealed through infra-red thermal imaging checks on the efficacy of the insula-
tion work. Of the cavity wall insulation inspected, an average of 20% was missing. An average of �3% 
of the loft area that could have been insulated was also missing, usually in the corners and edges where 
access is difficult and there is concern about blocking roof vents.

2�8. It was also concluded that the models may over-estimate energy savings by making the assumption 
that the new measures are used in the most energy efficient way by the householder. In practice, many 
people like to sit in front of a fire producing real flames and would use those sorts of fires instead of, 
or in addition to, the newly installed central heating.

2�9. Houses of the same theoretical efficiency will not necessarily use the same amount of energy. This is 
neatly illustrated by data gathered during field trials of micro-CHP units carried out by the Carbon 
Trust. Table �3 of the interim report compares twelve new but nearly identical properties from a single 
housing development. All of the properties had a pre-build projected heat loss coefficient of ��4 W/°C. 
However, the actual measured heat loss coefficients ranged from 96 to �78 W/°C and the actual annual 
gas use varied from 7.45 MWh p.a. to �5.6 MWh p.a, reflecting the variation of energy requirements 
across household types; while some individuals may be at home all day, and may need extra heat for 
health reasons, others may work away from home or simply not need to heat their homes for as long.

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9 10 11 12

H
LC

 W
/°

 C

0

2

4

6

8

10

12

14

16

18

M
W

h 
ga

s 
pe

r a
nn

um

HLC 

SAP HLC

Gas Usage

Figure 13: Comparison of predicted SAP and measured heat loss coefficients (HLC) for �2 nearly identical 
new-build properties and the annual gas use. Source: Carbon Trust.69

69 See table �3 in Micro-CHP Accelerator, Interim Report (Carbon: Trust: November, 2007): http://www.carbontrust.co.uk/
publications/pages/publicationdetail.aspx?id=CTC726.
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220. A study which explored the effectiveness of energy performance regulations in lowering the energy 
consumption of dwellings built in the Netherlands after �996 also noted that there was a lack of corre-
lation between expected and actual energy consumption which was attributed in part to the effect of 
occupant behaviour on energy consumption. A householder’s lifestyle can have a significant impact on 
how much energy is actually saved by a particular efficiency measure.

22�. Empirical data such as this suggests that DECC’s current assumptions that the benefits of the Supplier 
Obligations for domestic household efficiency measures will offset the costs of other policies may be 
in error.

222. We note that it is unclear what assumption DECC may have made in regard to underperformance, 
aside from that implicit in the Standard Assessment Procedure (SAP).70

223. In relation to CERT, the department writes in Annex B of Estimated Impacts:

The estimated efficiency savings from CERT allow for a comfort factor of 15% for insulation measures. 
They also reflect some degree of underperformance and under use of measures distributed based on 
available evidence.

224. In relation to ECO and Green Deal they remark that “The efficiency savings from the household measures 
include an ‘underperformance” factor based on a review of measured versus theoretical energy savings”, 
and refer to Sanders and Phillipson’s work for Ofgem,7� which reports an overall reduction factor of 
50% for insulation measures, of which �5 percentage points are accounted for by comfort taking (the 
rebound effect). However, it is unclear from DECC’s remarks whether the 35% underperformance 
assumption recommended by Sanders and Phillipson on the basis of a literature review has been used 
in both cases, or indeed in either. This requires clarification.

225. Further doubts relating to the supplier obligations relate to the cost assumptions made by DECC. 
There is no legal requirement for energy companies to provide any information about the costs of 
delivering, or the levels of cross-subsidies for CERT or CESP, and apparently they have been reluctant 
to divulge such commercially sensitive information in retrospective research.72 A DECC evaluation 
has noted that this has limited the ability for assessing exactly how cost-effective CERT and CESP are, 
and how costs are passed on through the supply chain or to consumers.

226. The consumer organization Which has noted the absence of financial monitoring for CERT, and 
the fact that this makes it impossible to determine whether it provides value for money.73 Suppliers 
are currently allowed to pass the estimated cost they incur for CERT straight through to customers. 
However, there is no way of knowing if suppliers pass this on to customers in full, in part, or with a 
premium in excess of the actual cost. Because of the lack of transparency around costs, Which also 
considers that there are no checks to ensure that maximum carbon savings are delivered for the money 
spent.

227. This lack of transparency for current supplier obligations suggests that DECC’s costing of Supplier 
Obligations in 2020 is not likely to be empirically grounded, a fact that does not inspire confidence. 
We suspect that the ultimate cost to consumers could be significantly higher than those described in 
DECC’s Estimated Impacts (20��).

Capital Cost and Risk of Backfire

228. We have drawn attention above to the immature state of the academic literature on energy efficiency 
and its outcomes, noting that it is only recently that Jevons’ insights have been subjected to rigorous 

70 Estimated Impacts (20��), 28.
7� Sanders, Chris, and Mark Phillipson, Review of Differences between Measured and Theoretical Energy Savings for Insulation 

Measures (Centre for Research on Indoor Climate and Health: Glasgow Caledonian University: December 2006).
72 Evaluation synthesis of energy supplier obligation policies, DECC, October, 20��. http://www.decc.gov.uk/assets/decc/��/

funding-support/3340-evaluation-synthesis-of-energy-supplier-obligation.pdf
73 http://www.which.co.uk/documents/pdf/cert-supplier-guidance-consultation-which-response-237754.pdf
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examination, refinement, and extension, and that the field has not yet reached conclusions that are 
sufficiently robust to form a foundation for public policy. However, the reality of the rebound effect is 
well established, with research now attempting to generate empirical data to support refined under-
standing of the extent of rebound effects, and the sectors that are prone or more or less immune to 
their effects.

229. An important example of this work is Mizobuchi’s 2008 paper on the effect of capital cost on rebound 
effects in the domestic sector.74 Using Japanese household data Mizobuchi builds on earlier work 
suggesting that when the capital cost of an energy efficiency measure is taken into account then the 
rebound effect will be much smaller. To put it simply, the capital cost of an energy efficiency measure 
has a variety of economic effects on household behaviour and tends to decrease the likelihood of 
behaviour that would create a rebound in energy consumption.

230. In a key paper that usefully summarises much of the more sophisticated thinking on rebound effects, 
Sorrell and Dimitropoulos wrote:

[…] higher capital costs will only reduce the rebound effect if the consumer faces the full cost of the 
purchase decision. If, for example, the additional cost of energy efficient conversion devices is fully 
subsidized, the higher initial cost should not affect the purchase decision. Furthermore, if government 
subsidies make energy efficient devices cheaper than inefficient models, it is possible that the rebound 
effect will be amplified[.]75

23�. Mizobuchi’s findings confirm this, suggesting from his own data set, which refers for the most part 
to more efficient domestic appliances, that the influence of capital cost holds rebound effects down 
to around 27%, whereas if they are not taken into account theory would predict a rebound of ��5%, 
i.e. a backfire, when more energy is used after the efficiency measure has been applied than was used 
before.

232. In passing we note that a 27% rebound effect for efficient domestic appliances is in itself very signifi-
cant, and gives cause for concern with regard to DECC’s extreme reliance on the Products Policy.

233. While DECC could take comfort from the fact that many estimates of rebound effects have hitherto 
tended to neglect capital cost effects, and Mizobuchi’s work suggests that this may be a significant 
source of error, this finding will only apply` where capital costs bear down on the household and exert 
a braking effect reducing the extent of rebound. If, as Sorrell and Dimitropoulos remark, subsidies 
reduce or even remove the influence of capital cost, then the rebound effect will be that much larger.

234. Many of the UK government policies expected to deliver significant energy savings, particularly 
to those on lower incomes, shield the householder against the capital cost of the energy efficiency 
measure: for example, the Green Deal, the Energy Company Obligation (ECO), the Carbon Emissions 
Reduction Target (CERT), and the Energy Efficiency Commitment (EEC).

235. Thus, on the view presented by Mizobuchi, these well-intentioned policies may actually increase the 
likelihood of high rebound and even backfire.

236. Our point here is not to suggest that the Green Deal or ECO will certainly result in major rebound or 
backfire effects, but rather that the nature of contemporary understanding is sufficient to show that it 
may well do so, and that in the light of this risk, public policy should not place firm reliance on energy 
efficiency measures to deliver savings of any particular magnitude.

74 Mizobuchi, K., 2008. An empirical study on the rebound effect considering capital costs. Energy Economics 30: 2486–25�6.
75 Sorrell, and J. Dimitropoulos, 2008, “The rebound effect: Microeconomic definitions, limitations and extensions”, Ecological 

Economics, 65, 636–649.
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Smart Metering

237. Government hopes for the installation and effectiveness of smart meters are best described in DECC’s 
own words:

The Government’s vision is for every home in Great Britain to have smart energy meters, with business 
and public sector users also having smart or advanced energy metering suited to their needs.

[…]
Consumers will have real time information on their energy consumption to help them control and 

manage their energy use, save money and reduce emissions. Smart meters will also provide consumers 
with more accurate information and bring an end to estimated billing.

Energy suppliers will be responsible for replacing over 53 million gas and electricity meters, involving 
visits to 30 million homes and small businesses. The mass roll-out of smart meters is expected to start 
in 2014 and to be completed in 2019. The majority of consumers will receive their smart meters during 
the mass roll-out.

238. That is to say, smart meters are expected to assist consumers in reducing their consumption, or cut 
costs by shifting consumption to cheaper periods, to cut the costs of electricity suppliers by removing 
the need for meter readers, to reduce energy theft, and to reduce the time taken to respond to outages. 
In addition, and this is perhaps the principal reason for their adoption, there are hopes that smart 
meters may facilitate the use of domestic demand as part of a controllable load option intend to assist 
in balancing the electricity network in the presence of large volumes of uncontrollable renewables.

239. The total cost of the scheme is estimated in the government’s own Impact Assessment to be just under 
£�0.76 billion for the domestic sector and £574 million for the small and medium non-domestic 
sector.76 DECC’s breakdown of the domestic cost figures is as follows:

Capital costs, installation, and opex costs amount to £6.29bn. Comms costs amount to £2.11bn. IT costs 
amount to £1.03bn. Legal, marketing, setup, disposal, energy, pavement reading inefficiency and inte-
gration of early meter into DCC [Data and Communications Company] costs amount to £1.33bn.

240. The figure assigned to the IT costs of what is, after all, a very large and probably difficult information 
processing project, seems implausibly low, and recent experience of government procurement of other 
nationwide data projects of a similar scale is not encouraging.

24�. However, accepting these figures for the sake of argument, DECC expects the costs of the smart meter 
program to be outweighed by the benefits, of some £�5.8 billion, though it should be remembered 
that these are spread out over two decades, unlike the costs which are concentrated in the next seven 
years:

Total consumer benefits amount to £4.64bn and include savings from reduced energy consumption 
(£4.60bn), and microgeneration (£36m). Total supplier benefits amount to £�.57bn and include 
avoided site visits (£3.1�bn), and reduced inquiries and customer overheads (£1.24bn). Total network 
benefits amount to £7�0m and generation benefits to £774m. UK-wide benefits from carbon savings 
amount to £1.1bn.

242. In addition, and crucially for DECC’s expectations with regard to the cost-offsetting impact of the 
Smart Meter program, there must be considerable doubt as to whether all domestic households can in 
fact be fitted with the devices in the required time.

Will the Products Policy Deliver?

243. An important conclusion of our discussion above is that performance of the Products Policy is crucial 
to DECC’s expectations. Indeed, for the 65% of households who see a net increase in bills, this single 

76 http://www.decc.gov.uk/assets/decc/Consultations/smart-meter-imp-prospectus/�485-impact-assessment-smart-metering-
implementation-p.pdf
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policy accounts for over two thirds of the savings that helps to contain that increase in their bills. 
Specifically, the Products Policy accounts for £�58 of £2�5 of anticipated savings for those households, 
suggesting extreme over-dependence on one policy.

244. This matter is not as clear as it should be from Estimated Impacts, and in point of fact the infographic 
is misleadingly drawn, since the costs and savings bars are not proportional to the figures represented. 
In the following image we have redrawn the costs and savings bars to rectify this matter.

Figure 14: DECC’s infographic of estimated impact of energy and climate change policies on average 
household energy bills in 2020, redrawn by REF to with the costs (red) and savings (dark blue) bars correctly 

scaled. Source: DECC, corrected by REF.

245. In this corrected form the graphic shows immediately that DECC’s overall approach to the mitigation 
of household impacts is heavily reliant on one policy set, the Products Policy. A stacked bar chart 
illustrates this point still more clearly:
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Figure 15: Savings due to policies (£). Source: DECC, Chart drawn by REF.
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246. The details of the Products Policy have not been subject to the public fanfare accompanying other 
measures such as the Green Deal, and are therefore little discussed outside specialist circles. However, 
the strength and character of assumptions regarding this policy are crucial to DECC’s claim that its 
policies are benign and prudent, since it is for the 65% of households that will not benefit from the 
Green Deal, ECO, the CERTs, CESP, or EEC, the principal defence against rising prices.

247. Indeed, it is no exaggeration to say that if the Products Policy underperforms significantly the price 
effects of policies will weigh heavily on consumers irrespective of the performance of other cost-reduc-
ing policies.

248. In the following section we examine the Products Policy and discuss the plausibility of DECC’s expec-
tations for these measures.

EU Legislation

249. The “Products Policy” is the label given to legislation promoting energy saving by setting legally 
binding minimum energy efficiency standards for electrical equipment such as refrigerators, dish-
washers, washing machines, televisions, lights, and a variety of other devices.

250. The EU Ecodesign Directive, adopted in 2005, established the principle for the EU-wide setting of 
consistent minimum standards requiring an increasing reduction in energy consumption and other 
environmental impacts for energy-using products. In 2009 this Directive was extended to include so-
called Energy Related Products, such as windows, insulation material, shower heads and taps, which 
do not use energy themselves but have an impact on energy consumption and can, therefore, contrib-
ute to saving energy.

25�. The aim of the policy is to remove from the market the least energy efficient products, and to set incre-
mentally more stringent minimum requirements for energy usage.

252. The Directive is a so-called Framework Directive, in other words it establishes the general princi-
ples, with the actual legal obligations on manufacturers expected to follow afterwards in a range of 
Implementing Measures for different product groups.

253. The Implementing Measures spell out the environmental standards for specific electrical equipment. 
They place an obligation on manufacturers to assess the environmental impacts of their product, to 
comply with eco-design requirements, to use EU-harmonised standards and labels, and carry out 
compliance testing. Meeting these obligations entitles the product to carry the CE logo which is a 
passport permitting the product to be freely traded within the European market.

254. The Ecodesign Directive also permits industry to enter into voluntary agreements as a valid alternative 
to mandatory requirements. The voluntary agreement must be agreed by a majority of the product 
sector involved and achieve the same objectives as binding legislation in a more rapid and cost-effec-
tive manner. It must include credible monitoring and reporting (including independent inspections).

255. In practice, voluntary agreements are limited; the European Commission is “likely” to endorse an 
industry agreement for complex set top boxes.77 Only three other product groups78 have had voluntary 
agreements proposed to date.

256. Products subject to the Directive have been chosen on the basis that they have the highest potential 
for reduction of greenhouse gas emissions, either because they have a significant volume of sales and 
trades in the EU, or have a significant environmental impact during their life cycle or there is signifi-
cant potential for improvement.

257. There is a substantial delay in the Implementing Measures being adopted because the process itself 
is not very efficient, requiring a number of stages for drafts, working plans, impact assessments, and 

77 http://www. eceee. org/Eco_design/process/Voluntary_Agreements
78 Imaging equipment, machine tools, and medical imaging equipment.
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stakeholder consultations to be carried out. It has taken six years for the first twelve Implementing 
Measures, listed in Table �0 below, to be adopted.

258. At worst, this process has taken nearly five years for complete development of efficiency regulations for 
a product group, but regulation for water heaters and boilers is still pending after almost six years.79 A 
further delay is built into the process to allow manufacturers time to bring their products into compli-
ance after the legislation is adopted. Consequently, there is a potential time lag of many years before 
that legislation can have a visible impact.

259. The first tranche of product groups listed in Table �0 is part of a larger set of 40 products comprising 
the first working phase of the Directive. Legislation for the remaining products is not yet in place. 
Meanwhile, work at the EU level has commenced on identifying the next set of product groups to be 
considered. It is clear that the task is herculean and progress slow.

260. However, the potential for energy savings is estimated to be large. For example, the efficiency measures 
mapped out for the twelve product groups in Table �0 are predicted to save EU countries approximately 
376 TWh per year in 2020, which represents about �4% of the EU’s 2009 Final Electricity Consumption 
(i.e. energy consumed in final conversion devices, such as electric lights or a gas boiler).

26�. There is related legislation that also has an impact on take-up of energy efficient appliances, the most 
significant being the Energy Labeling Directive, 92/75/EEC. This established an energy labelling 
scheme designed to inform and encourage consumers to choose the most energy efficient equipment. 
Appliances must display an EU Energy Label showing its energy efficiency on a colour-coded scale 
ranging from A+++ to G, as well as summarizing other technical performance efficiencies such as 
water consumption and noise emissions.

Table 10: EU Adopted Implementing Measures for Electrical Appliances, the dates of adoption and the 
timetabled dates for achieving first and second phases of energy efficiency measures. Source EU.�0

Date of Adoption of 
Specific Efficiency 

Legislation 

First Tier 
Improvements

Second Tier 
Improvements

Standby and off mode electric 
power consumption

December 2008 December 2009 December 20�2

Simple set top boxes February 2009 February 20�0 February 20�2
Domestic lighting March 2009 September 2009 September 20�0
Tertiary lighting March 2009 April 20�0 April 20�2
External power supplies April 2009 April 20�0 April 20��
Domestic refrigerators & 
freezers

July 2009 July 20�0 July 20�3

Electric motors �-�50 kW July 2009 June 20�� January 20�5
Televisions July 2009 August 20�0 April 20�2
Circulators in buildings September 2009 January 20�3 August 20�5
Domestic dishwashers December 20�0 December 20�� December 20�3
Domestic washing machines December 20�0 December 20�� December 20�3
Ventilation Fans April 20�� January 20�3 January 20�5

79 See CSES Evaluation of the Ecodesign Directive (2009/�25/EC) March 20�2 http://www. cses. co. 
uk/ecodesign_evaluation/documents/

80 http://ec. europa. eu/enterprise/policies/sustainable-business/ecodesign/product-groups/index_en. htm
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Potential in the UK

262. The potential to achieve energy savings in the UK domestic sector by improving the efficiency of 
electrical appliances is also assumed to be substantial. The average electricity consumption per UK 
household is approximately 4,500 kWh per annum.8� However, this figure is distorted towards higher 
values by the fraction of UK houses in which electricity is used for heating. For those households, the 
electricity usage would need to be two to three times the average quantity to match the comfort levels 
of an average gas heated house.

263. An arguably more realistic figure for electricity used for lighting and electrical appliances, and thus, 
demonstrating the potential for products policy impacts, is the median electricity consumption usage, 
which is 3,300 kWh per annum.82 Given that there are 26 million households in the UK this amounts 
to a total of 86 TWh compared with the UK’s final electricity consumption of 320 TWh.83 Thus, we 
can conclude that approximately 27% of the UK final electricity consumption is used for domestic 
lighting and electrical appliances.

264. The question, then, is how much of the 3,300 kWh per annum can the average household realistically 
save in 2020 by upgrading electrical appliances to those with improved electrical efficiency?

265. DECC’s assumptions on this point can be calculated from Estimated Impacts (20��), table F2 of which 
shows that in 2020 the products policy is predicted to result in an annual saving of £�58 on the average 
household electricity bill. Annex C of the document gives a summary of the assumptions inherent 
in DECC’s modeling, and from these we learn that “energy efficiency savings are valued at final (after 
all policies) energy prices and the cost impact of policies is estimated using baseline (before all policies) 
energy consumption”.

266. From this we conclude that DECC has valued the estimated savings attributed to the climate change 
policies at �8p per kWh, but valued the increased costs of the climate change policies at �4p per 
kWh.

267. The £�58 saving attributed to the Products Policy equates to a reduction in electricity usage of 885 kWh 
per average household per year, i. e. approximately 27% of current median electricity consumption.

268. In 2020, when the number of UK households is predicted to have increased to 28 million,84 this saving 
would amount to 25 TWh per annum.

269. Comfort that this logic produces a result which tallies with Government assumptions can be taken 
from the answer given by Richard Benyon, Parliamentary Under-Secretary of State of the Department 
of Environment, Food and Rural Affairs to a parliamentary question asked by Douglas Carswell MP, 
on the 26th of March, 20�2:

Douglas Carswell: To ask the Secretary of State for Environment, Food and Rural Affairs what esti-
mate her Department has made of projected annual electricity savings in the domestic sector in giga-
watt hours in (a) 2020 and (b) 2030 arising from the introduction of minimum EU energy and envi-
ronmental performance standards.

Richard Benyon: A number of minimum EU energy performance and labeling standards, many of 
which apply in the domestic sector, are being developed in two tranches. The first tranche has already 
been agreed across member states, and the second tranche is in the process of being agreed.

8� This can be derived from the final electricity consumption figures attributed to domestic use divided by the number of 
households see ET5. 2.

82 For median domestic electricity consumption see http://www. decc. gov. uk/assets/decc/��/stats/publications/energy-
trends/4779-energy-trends-mar�2. pdf

83 DECC’s Energy Trends data “Supply and Consumption of Electricity (ET5. 2). http://www. decc. gov. uk/en/content/cms/
statistics/energy_stats/source/electricity/electricity. aspx

84 http://www. eci. ox. ac. uk/research/energy/downloads/lcfreport/appendix-s. pdf
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Domestic electricity savings for tranche 1 policies are projected to be just under 17,000 GWh in 2020 
and just over 12,000 GWh in 2030. Domestic electricity savings for tranche 2 policies are estimated to 
be just over �,000 GWh in 2020 and just under 9,000 GWh in 2030, although it should be noted that 
the scope, timing and stringency of tranche 2 minimum standards are still in the process of being agreed 
across member states, and so the estimate cannot be made with certainty.

These estimates do not include associated increases in gas emissions (where the heat previously 
produced by less efficient products will need to be generated from another source), and neither are 
standards that aim to reduce gas consumption included. Estimated impacts beyond 2020 are of course 
subject to considerable uncertainty, because of difficulties predicting how the market will respond to 
delivering more efficient products in the longer term.85

270. Thus the 25 TWh per annum savings that we have derived from Table F2 of Estimated Impacts corre-
sponds with the sum of the savings predicted in 2020 from what are described as Tranche � and 
Tranche 2 policies in the answer to the parliamentary question. However, the answer makes it clear 
that one third of DECC’s Product Policy savings is described by DEFRA as “uncertain”. It does not 
seem reasonable to include such uncertain measures in cost-offsetting calculations, but this is exactly 
what DECC has done.

Products Policy Savings: Type and Location

27�. The scale of the energy efficiency challenge for the Products Policy can be seen in the following figure, 
which shows the comparative share of household electricity consumed by various electric appliances.

TV*
10%

Fridge-freezer*
10%Halogen lights*

6%

Power Supply Units*
6%

Standard Light Bulb*
6%

Tumble Dryer
5%

Washing Machine*
5%

Kettle
5%

Set Top Box*
5%

Desktop PCs 4%

Electric Oven 4%
DVD/VCR 3%

Microwave 3%

Washer-dryer 3%

Refrigerator* 2%

Monitors 2%
Chest Freezer* 2%

Fluorescent Strip Lighting*
1.5%

Laptops
1%

Games Consoles
1%

Printer-scanners 0.2%

Printers 0.2%

LED lights* 0.1%
Other

4%

Dishwasher*
4%

Electric Hob
4%

Energy Saving Light Bulb* 3%

3%Upright Freezer*

Figure �6. Electricity consumption by household domestic appliances. The asterisked items are included in the 
first tranche of EU efficiency measures. Source data: Market Transformation Programme for DEFRA, Energy 

consumption in the UK, Domestic Data Tables, �5 September, 20��.86

272. The chart shows that achieving DECC’s planned reduction of 27% of domestic electricity consump-
tion requires simultaneous efficiency improvements in a very wide range of products in the next eight 
years. This will not be easy to deliver.

85 See Hansard 20 March 20�2. http://www. publications. parliament. uk/pa/cm20�2�2/cmhansrd/cm�20326/text/�20326w000�. 
htm#�2032628000388

86 http://www. decc. gov. uk/en/content/cms/statistics/publications/ecuk/ecuk. aspx
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273. DEFRA has attempted to predict where the projected UK efficiency savings will be achieved for the 
first eleven product groups, and the European Commission has done the same for the EU as a whole. 
However, studying these two estimates together raises doubts about the modeling. DEFRA anticipates 
improvements in standby power consumption in electrical equipment such that 90% of UK standby 
savings are made in the domestic sector, and that �6% of the EU-wide standby savings are made in the 
UK domestic sector, which does not seem probable.

274. The results for refrigerators and freezers are similarly implausible, since the UK domestic sector is 
anticipated to be responsible for 30% of EU-wide savings for refrigerators and freezers.

275. We conclude from these rather startling results that modeling energy efficiency savings is an inexact 
science, and that without empirical data many of the predicted energy savings are guesswork at best.
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Figure �7. Modeled energy savings for 2020 as a result of the products policy attributed to efficiency 
improvements in equipment used in the UK domestic sector and the UK as a whole. Source data: DEFRA.
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Figure �8. Modeled energy savings for 2020 as a result of the Ecodesign directive attributed to efficiency 
improvements in equipment used in the EU as a whole. Source data: EU.87

276. Careful monitoring of device compliance is essential if we are to have confidence in the costs savings 
assumed for efficiency improvements. The Eco-design policy requires each country to carry out 
market surveillance in order to ensure that products comply with the standards set out in the relevant 
Implementing Measures. However, compliance with the mandatory energy efficiency levels is largely 
a matter of self-assessment by the manufacturer of the product.

277. Feedback from stakeholders concerning compliance indicates that they are experiencing problems 
with interpreting and resolving ambiguities in the guidance.

278. For example, in the recent test of the switching lifetime of domestic light bulbs carried out by the 
National Measurement Office (NMO), the UK agency tasked with monitoring compliance with the 
Eco-design directive, the majority of bulbs failed to meet the �0,000 switching cycles threshold.

279. The NMO and the manufacturers disagreed about the interpretation of the �0 percent latitude granted 
for compliance, which the NMO took as meaning 90% of the lamps in a sample should meet the 

87 http://ec. europa. eu/enterprise/policies/sustainable-business/ecodesign/product-groups/index_en. htm
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standard, whereas the industry view was that the average of all samples in a batch had to be within �0 
percent of the �0,000 switching cycles threshold.

280. An appeal was made to the European Commission, which decided that there was room for interpreta-
tion and that the industry’s position was acceptable.88 Issues of this sort will undoubtedly affect the 
accuracy of predictions of energy efficiency savings.

28�. A survey of EU stakeholders found that 55% considered market surveillance by the authorities to be 
ineffective, with a large majority believing that enforcement of the Directive is not uniform across the 
EU. Some countries were felt to have much stronger market surveillance systems than others. Imports 
to the EU were also perceived as non-compliant.

282. Actual empirical testing is limited, but where it exists it reveals there is a shortfall in meeting the effi-
ciency standards that need to be considered in making forward predictions of domestic savings.89 For 
example, tests carried out by the NMO on refrigerators and freezers showed that four out of twelve 
models tested failed to comply, and one of those showed that the difference in energy consumption 
was equivalent to the difference between and A rating and a G rating. Similarly, testing by the Danish 
authorities found that compliance ranged from 82% for electric motors down to 50% for refrigerators 
and freezers.90

283. Also, inherent in realizing the costs savings predicted for the Products Policy is the requirement that 
consumers will be able to afford the upfront financial costs of buying the more efficient products, but 
these costs have not been included in DECC’s modeling of costs and benefits of climate change policies 
in 2020.

284. It is also impossible to be certain how the public will use the more efficient products. For example, the 
energy efficient setting may not deliver performance satisfactory to the user, who may then elect to 
operate the appliance on a higher setting. For example, we have anecdotal evidence that a new A++ 
rated dishwasher is deemed by users to wash and dry inadequately on the reference economy setting 
so is operated in high temperature, extra-drying time mode. The energy consumption in this mode 
would be equivalent to an F rated machine.

Conclusions on the Product Policy

285. DECC’s claim that there will be, on average, household savings of £�58 per year attributable to more 
energy-efficient household appliances relies on an inflated savings value, namely the assumption that 
the value of a saved kWh in 2020 is �8p, whereas the cost of a kWh including Government’s climate 
change policies is �4p.

286. Furthermore, even with this inflated savings price, the average household would need to reduce elec-
tricity consumption by 27% in 2020 by replacing existing household appliances with more energy 
efficient models. This implies appliance replacement on a very large scale in a short time.

287. However, the expense of appliance replacement is not taken into account in DECC’s assessment of 
policy costs to the consumer.

288. The EU legislation setting the improved energy standards for appliances is proving slow to imple-
ment, monitoring of standards is sparse and enforcement of the standards is inconsistent across the 
EU countries. As a result of delay in agreeing EU standards, one third of DECC’s predicted household 
savings is described as “uncertain” by DEFRA.

88 For National Measurement Office testing of lamps see: http://www. bis. gov. uk/assets/nmo/docs/eup/domestic%20lighting
%20project%20report%20november%2020��. pdf

89 National Measurement Office, Enforcement Annual Report (20�0–20��). See: http://www. bis. gov. uk/assets/nmo/docs/
rohs/misc/enforcement%20end%20of%20year%20report%2020�0-20��%20cs. pdf

90 CSES report. 
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289. There is limited empirical evidence related to compliance and apparently none on how appliances are 
actually being used to confirm that they are being operated in the most energy efficient modes.

290. Overall, DECC’s view that savings from more efficient appliances can provide the mainstay of policies 
to offset the costs of climate change policies is untenable. The hoped for savings are very unlikely to 
materialize in the quantities required by 2020.
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 Uncertainty Increased? 
 

 Energy Bill — The UK’s latest Energy Bill (draft) was presented to Parliament for pre-
legislative scrutiny today. The final Bill will be put before Parliament in the Autumn with 
Royal Assent likely in Q1 2012.  As expected the draft Bill contains limited details but 
the Department of Energy and Climate Change has also published its ‘technical’ 
updates on the two key measures to be introduced by the Bill, namely the Contract for 
Difference and Capacity Payment Mechanism. 

 Contract for Difference: The draft Bill takes forward the government’s proposal to 
replace the current Renewable Obligation support mechanism for renewable 
generation with a feed-in tariff with contracts for difference (CfD). The purpose of this 
change is twofold. First to expand the technologies that qualify for support to include 
new nuclear, and second to provide investors with the additional certainty that a legally 
enforceable contract provides. 

 CfD Proposal: Surprisingly, after two years work the government still appears to be 
very uncertain as to how this will work. It has proposed a “multi-counterparty supplier 
obligation” backed CfD model. The retail energy suppliers would stand behind the CfDs 
and pick up the costs proportionally to their market share. But the government admits 
that a) the both generators and suppliers have expressed significant reservations about 
this model, and b) they are unclear as to whether the suppliers would need to include 
the liability of the contracts on their balance sheets (but they think probably not). 

 Scrub the C from CfD: The government believes that this synthetic counterparty 
arrangement will be seen by generators to be equivalent to a government-backed 
counterparty that was originally promised. We doubt that very much. The government 
doesn’t seem to have much confidence in its own proposals in this area. Page 68 of 
Appendix B makes it clear that it may yet abandon this CfD model1. 

 Capacity Market: There is a very limited update on how this market may operate. A full 
update has been put off until September. 

 Comment: We are surprised that the government has introduced a draft Bill with the 
most important measures still so undefined and uncertain. After two years the 
government seems no closer to being able to square its desire to support new nuclear 
with its political imperative not to be seen to be subsidising nuclear build.  If the 
publication of this Bill was meant to demonstrate progress and re-invigorate investors’ 
appetite, we suspect it might have the opposite effect. 
 

                                                           
1 Para 3 Page 68 Appendix B Draft Operational Framework 2012 Draft Energy Bill 
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Draft Energy Bill Published 

The UK government has published its draft Energy Bill today along with technical 
updates from DECC. Below we summarise the key points from the bill. 

 National Grid is to be appointed as an independent System Operator to provide 
analytical basis for government decisions and to administer new market 
mechanisms. 

 CfDs – a new system of low-carbon generation revenue support consisting of a 
feed-in tariff with Contracts for Difference (CfDs) 

 A Capacity Market will be established to support existing capacity and ensure 
security of supply. 

 The draft legislation also paves the way for "Investment Instruments" to support 
new investment prior to CfDs being introduced. 

 

Figure 1. The four stages of EMR 

 

Source: HM Government Draft Energy Bill 
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Figure 2. Overall structure for administering EMR 

 

Source: HM Government Draft Energy Bill 

CfD Proposals 

The draft Bill takes forward the government’s proposal to replace the current 
Renewable Obligation support mechanism for renewable generation with a feed-in 
tariff with contracts for difference (CfD). The purpose of the changes is firstly, to 
expand the technologies that qualify for support to include new nuclear, and second 
to provide investors with the additional certainty that a legally enforceable contract 
provides. 

 System operator – National Grid has been named as system operator and will be 
responsible for: 1) providing evidence and analysis to the government on strike 
prices including the impact of different strike prices on government objectives, 2) 
assessing the eligibility of the low-carbon generation plants that come forward 
against agreed criteria 3) allocating CfDs, and 4) administering CfDs.  

 4 stages – Stage 1 (to 2017): For renewable technologies the initial process will 
be similar to that used for the most recent Renewables Obligation banding 
review, giving visibility of prices for a five-year period to enable planning. Strike 
prices for early stage CCS and nuclear projects will be determined through cost, 
risk and price discovery processes and negotiation. Stage 2 (2017-2020s): as 
technologies and the market begin to mature, the government intends to begin to 
move to a competitive price discovery for specific technologies. Stage 3 (2020s): 
technologies and the market have matured sufficiently for government to move to 
technology-neutral competitive price setting. Stage 4 (late 2020s and beyond): 
CfDs no longer needed, as market sufficient to drive competition.  

 Legal framework – On one side of the contract is the generator, who has 
applied for a CfD, with the licensed suppliers on the other, who will have 
obligations imposed upon them (similar to how the Renewables Obligation 
operates). The principal obligation on suppliers is that they are obliged to make 
payments on the basis of the difference between a reference price and a strike 
price. The government claims the CfD places a set of obligations on the parties 
by law and once a CfD has been issued it will stand alone and cannot be 
changed (except in accordance with its own terms). This would have the desired 
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effect of providing generators with the same level of certainty as a conventional 
contract.  

 Balance sheet considerations – ROCs are currently treated as a production 
cost rather than a long-term liability. If CfDs were treated as derivatives, they 
would be treated differently to the RO and the lifetime cost of the CfD would be 
counted on both supplier and generator balance sheets and might be subject to 
FSA regulation. Accounting advice implies that, given that the obligation is linked 
to market share, it is not a long-term liability as the obligation would fall away if a 
supplier exited the industry.  

 Strike prices – The government recognises that providing developers and 
investors with sufficient visibility is a key part of creating an environment in which 
they can make investment decisions. To facilitate this it is proposed that five 
years of strike prices for renewables will be published in the delivery plan in late 
2013 (i.e. from the start of the CfD regime in 2014 until 2018). Earlier visibility will 
be provided through indicative prices in the draft delivery plan, published in mid 
2013, to allow developers to prepare their investment plans accordingly.  

 Indexation – The government is minded to choose CPI as a standardised and 
established inflation measure of indexation.  

 Duration – The initial view is that CfD length for renewables should be 15 years.  

 Fuel price linkage – The government is minded not to link the CfD strike price to 
fuel costs for biomass, with this is instead taken into account in the calculation of 
the strike price. 

 Reference price – This is to be the day ahead market price for intermittent 
generation and year ahead price for base load generation.   

 Transition from ROCs to CfDs – ROs will remain open across the UK to new 
accreditation until 31 March 2017. CfDs will be available from 2014 in GB, and 
from that date until March 2017, new generation will be able to choose between 
the Renewables Obligation (RO) and the CfD in GB.  

 

Figure 3. Indicative timetable for strike price setting 

 

Source: Citi Investment Research and Analysis 
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Investment Instruments - Enabling investment in advance 
of CFDs 

One of the key issues for the government currently is how to replace the aging 
nuclear fleet and secure long-term reliable baseload supply.  

In the draft bill the Government states that it recognises that the changes to the 
market proposed under EMR could lead to some investment decisions being 
delayed and is committed to working with relevant developers to enable early 
investment decisions, including those required ahead of EMR implementation, to 
progress to timetable wherever possible. 

The draft bill allows the Secretary of State to issue investment instruments (broadly 
similar to CfDs) on terms and conditions that he considers appropriate in advance of 
the implementation of CfDs and thereby encouraging certain plant to commence 
construction.  

It is these terms and conditions and any incentives given to any company that 
invests in new nuclear, specifically EDF and Centrica currently, that will be of most 
interest to investors as well as politicians.  

Capacity Market Mechanism 

As recognised in the draft bill, while there is no immediate threat to the security of 
electricity supply, there is a potential risk in the future as a large amount of plant is 
closed and energy sources, which are likely to be increasingly intermittent (e.g. 
wind) or inflexible (e.g. nuclear) are brought onto the system. Low carbon plant 
often has lower operating costs, meaning fossil fuel plant such as gas will operate 
less often than now and be less certain of its revenues. This could lead to under-
investment and unsustainably low levels of reliable baseload capacity.  

DECC analysis suggests that capacity margins should begin to tighten over the 
second half of the decade but this could be as soon as the middle of this decade or 
as late as the next decade depending on different demand and generation 
scenarios.  

The draft energy bill does not suggest any major changes to system balancing, with 
responsibility for balancing remaining with National Grid and the continued use of 
current mechanisms such as Short Term Operating Reserve (STOR) contracts.  

The key issues for the CMM will be the lead time between auctions and the capacity 
being delivered, with 4-5 years currently suggested, and the duration of the capacity 
agreements (i.e. one or more years), with longer-term agreements being preferred 
by the generators as giving greater long-term certainty of revenues.  

The current proposals are that the capacity mechanism would work as follows: 

 A forecast of future peak demand will be made as part of the capacity 
assessment provided to the government by Ofgem, the System Operator or other 
technical experts;  

 Ministers will decide the total amount of capacity needed to ensure security of 
supply and this will be contracted through a competitive central auction run by 
the System Operator;  
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 The auction will take place around 4-5 years ahead of the delivery year in which 
providers are required to make capacity available, though this lead time could be 
shorter for the first auction if required;  

 Providers of capacity who are successful in the auction will enter into capacity 
agreements. In the delivery year/s specified in these agreements, they will 
receive a predictable revenue stream to cover the costs of their capacity. In 
return, they commit to provide electricity when needed or face penalties;  

 Providers of capacity able to enter the auction will include existing providers and 
new providers, to incentivise extra investment now and in the future and to 
incentivise good repair and maintenance practices; and  

 The costs of the capacity payments will be shared between electricity suppliers in 
the delivery year.  

 
Timeline - DECC will publish emerging design choices on the issues most 
important to investors by the end of the year, with the completed design by March 
2013 and formal consultation on the full detailed design later in 2013.  

 

Figure 4. Phases of capacity market operation and key design areas 

 

Source: Citi Investment Research and Analysis 
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affecting the company and / or trading in the company's securities (e.g. trading suspension). As soon as practically possible, the analyst will publish a note 
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allowed to be offered or traded in the Republic of China, neither the Product nor any information contained in the Product shall be considered as advertising 
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trademarks and service marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, 
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information and any other MSCI intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. 
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