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1. Summary

The threat posed by climate change, and the need to

address it, is now widely accepted. The UK is showing

leadership by establishing stretching and legally binding

emission reduction targets for 2020 and 2050. To meet

these targets, a radical transformation of energy supply will

be required. Carbon dioxide (CO2) accounts for 85% of UK

greenhouse gases emissions and burning fossil fuels for more

than 95% of CO2 emissions. Improving energy efficiency is

valuable and an important policy objective in its own right,

but not the solution to climate change. There is little or no

historical evidence to suggest that increasing energy

efficiency will significantly reduce total energy consumption. 

Reducing the “carbon intensity” of energy supply, the CO2

emitted per unit of energy delivered, will be the key to

meeting climate change objectives. A wide range of low-

carbon energy technologies exists – such as renewables,

advanced fuel fossil technologies and nuclear power. Each

has advantages and disadvantages, some are more cost-

effective than others, but all will be needed to make deep

cuts in CO2 emissions.

The cost of expanding low-carbon energy supply will be

considerable. For example, estimates of the cost of meeting

the 2020 EU renewable energy target, to which the

Government has publically committed the country, vary

between £4.4bn and £24.9bn of additional expenditure per

year by 2020 for the UK. Good management of these costs is

essential. However, under the current approach to energy

policy, there is a real danger of losing control of these costs. A

range of measures to encourage the expansion of low-

carbon energy have already been introduced, and there are

plans to introduce a great many more. But energy policy is

fragmented and often inconsistent. For example, specific

outcomes are sought but most support is indiscriminate,

renewable electricity is heavily subsidised but there are few

incentives for renewable heat, and whilst there is a rhetorical

commitment to creating a low-carbon manufacturing base

there is no industrial policy to deliver it. 

A low-carbon energy strategy which better integrates

environmental, economic and industrial objectives is

urgently required. The creation of the Department for

Energy and Climate Change (DECC) is an excellent

opportunity for the Government to take a more strategic

approach and align climate change, energy and

manufacturing policy around the common goal of building a

competitive and sustainable low-carbon economy in the UK.

Just as energy and manufacturing policy increasingly need

to focus on environmental considerations, climate change

policy needs to pay greater attention to economic issues if it

is going to be successful. A low-carbon energy strategy based

on minimising costs and maximising business
opportunities would provide that focus. Ultimately it would

also increase our chances of meeting environmental

objectives by helping maintain support for climate change

policy and showing that the transition to a low-carbon

economy has tangible benefits. This is especially important

in the current, more challenging economic environment.

Minimising costs
More emphasis needs to be placed on the cost-effectiveness

of low-carbon energy policy. The UK needs to be more open

minded about how emissions are reduced. The target should

be reducing carbon intensity, and unnecessary barriers to

deploying non-renewable but low-carbon technologies must

not be created. Where subsidies are required, they must be

used more discriminatingly and delivered more efficiently.

Support for renewable electricity must be more predictable,

focus on the most promising technologies and designed to

avoid overcompensation. Support for renewable heat must

be stepped up and delivered through a package of measures

that recognises the differing needs of heat consumers in

different parts of the economy. 

Maximising business opportunities
An attractive market for low-carbon energy is an essential

foundation for capturing the opportunities created by the

transition to a successful low-carbon economy. Stable

demand will help attract investment. However, an attractive

market will not be sufficient to develop a low-carbon energy

technology industry in the UK. The risks and costs associated

with the industrialisation of energy technology mean a more

pro-active policy will be required. The key ingredients will be

a clear industrial strategy backed by public procurement and

targeted support for key supply chains, a simpler and more

focused system for supporting technology, and a balanced

approach to climate change policy. 

1Low Carbon Energy: A balanced approach Summary 
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2. Introduction

The threat posed by climate change, and the need to

address it, is now widely accepted. There is a large and well-

respected body of scientific opinion and a strong economic

case justifying action. Governments around the world are

beginning to make far-reaching commitments and invest

significant resources to reduce greenhouse gas emissions. In

the UK, highly ambitious and legally binding emission

reduction targets have been established – a 26% cut in

green house gas emissions by 2020 and an 80% cut by

2050. 

In January 2008, EEF published Delivering the Low-carbon
Economy, an assessment of the business opportunities

associated with the drive to address climate change1. This

report is a follow-up to that study, and focuses on the area of

government activity which is most important to building a

low-carbon economy - energy policy. Reducing carbon

dioxide (CO2) emissions from the production and

consumption of energy is the key to meeting climate change

policy objectives. However, there is an urgent need, and an

excellent opportunity with the creation of the Department

for Energy and Climate Change (DECC), for a more strategic

approach to the expansion of low-carbon energy supply.

Government needs to develop an energy strategy which

better integrates environmental, economic and industrial

objectives. 

Importance of low-carbon energy

Climate change policy must focus on reducing emissions of

CO2: it is the dominant and most intractable greenhouse gas.

In the UK, CO2 accounts for 85% of greenhouse gas

emissions and has proved difficult to reduce. Between 1990

and 2006, emissions of other greenhouse gases dropped by

45% whilst CO2 emissions only fell by 6%. 

Source: AEA Energy & Environment 

Deep cuts in CO2 emissions will only be achieved by a radical

change in the way energy is generated. The combustion of

fossil fuels accounts for over 95% of UK CO2 emissions.

Using energy more efficiently is important, but is unlikely to

deliver emission reductions on anyway near the scale

required to meet climate change policy objectives. There is

little or no historical evidence to suggest that increasing

energy efficiency will significantly reduce energy

consumption2. Arguably, the reverse, that improvements in

efficiency will stimulate demand for energy, is more likely.

Improving efficiency makes using energy less expensive and

encourages economic growth, both of which encourage

energy consumption. Increasing energy efficiency is

valuable and an important policy objective in its own right,

but not the solution to climate change.

The recent economic history of the UK illustrates the point.

Between 1970 and 2007, UK energy consumption rose 9%

despite the overall energy intensity of the economy, the

amount of energy used per unit of output, dropping by more

than 50%. This covers a period when the UK economy

underwent significant change. The share of energy-intensive

industries shrank and energy efficiency increased across all

sectors of the economy3. Yet despite these trends, energy

consumption continued to rise. Therefore reducing the

“carbon intensity” of energy supply, the CO2 emitted per unit

of energy delivered, will be the key to achieving climate

change objectives.

2 Low Carbon Energy: A balanced approach Introduction 

1 (2008), Delivering the Low-carbon Economy – Business Opportunities for Manufacturers, EEF

2 A substantial literature documenting the evidence on the relationship between efficiency and con-

sumption exists, for example: (1990), Electricity in the American Economy: Agent of Technological

Change, Schurr, Greenwood Press and (1998), Does Energy Efficiency Save Energy: The Implications

of Accepting the Khazzoom-Brookes Postulate, Herring, EERU Report No. 074.

3 See (2008), UK Energy Sector Indicators, BERR
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Note: Mtoe = million tonnes of oil equivalent & toe = tonnes of oil equivalent

Source: Digest of UK Energy Statistics, BERR

This report focuses on the challenges and opportunities

associated with expanding low-carbon energy supply in the

UK. A wide range of technologies exist to reduce the carbon

intensity of energy supply. The three main types are

renewables, nuclear power and “carbon abatement

technologies” – a group of technologies which reduce

emissions from the combustion of fossil fuels. Some

technologies are well established and some are still under

development. Some can be deployed on a grand scale, whilst

others are more suited to providing energy in the home. Each

has advantages and disadvantages, but most will be needed

if we are to make meaningful cuts in CO2 emissions.

Need for a strategic approach

The UK has already introduced a range of measures to

encourage the expansion of low-carbon energy, and has

plans to introduce a great many more. Major policy

initiatives include financial incentives for renewables, a

number of measures to facilitate a new wave of nuclear

power stations, reforms to streamline the planning process

for large energy projects, and support for an industrial-scale

demonstration of carbon capture and storage (CCS). 

However, amidst the welter of initiatives and rush of activity,

the Government is in danger of losing sight of some

fundamental principles vital to the success of climate change

policy. The current approach to low-carbon energy is

fragmented and often inconsistent. For example, specific

outcomes are sought but most support is indiscriminate,

renewable electricity is heavily subsidised but there are few

incentives for renewable heat, and whilst there is a rhetorical

commitment to creating a low-carbon manufacturing base

there is no industrial policy to deliver it. A strategy which

better integrates environmental, economic and industrial

considerations is urgently required.

In particular, policymakers need to pay greater attention to

the cost-effectiveness of policies and to maximising
business opportunities from the transition to a low-carbon

economy. Not only will a low-carbon energy strategy

organised around these principles help meet emission

reduction targets, it will protect energy consumers and tax

payers, maintain the competitiveness of industry, and deliver

tangible economic benefits.

Structure of the report

The report is in two sections:

• Cost-effectiveness: in this section we explore how the

significant cost of expanding low-carbon energy could be

better managed. EEF stresses the need for more flexible

targets and regulations, focusing support on the most

effective technologies available and delivering support

through efficient mechanisms.

• Business opportunities: in this section we explore how

policy can be designed to help UK businesses take

advantage of emerging energy technology markets. EEF

calls for a more pro-active industrial strategy backed-up

by public procurement and support for key supply chains,

a simpler and more focused technology support system,

and a better balance between positive and negative

incentives for businesses. 

3Low Carbon Energy: A balanced approach Introduction
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3. Cost-effectiveness

Summary

Meeting climate change objectives means a radical

transformation of our energy supply system. This will require

significant investment in more efficient forms of

conventional generation (e.g. new nuclear power stations

and state of the art fossil fuel plant) and in alternative energy

technologies, such as renewables, which are still heavily

dependent on subsidy.

To ensure that energy consumers and tax payers get

maximum value for money from this major undertaking, the

Government needs to put cost-effectiveness at the heart of

its low-carbon energy strategy. In particular, targets and

regulations must be robust but flexible, subsidies must be

focused on cost-effective technologies, and support

mechanisms must be as efficient as possible. 

Targets and regulations must be robust but flexible
• The 2020 renewables target should be replaced with a

low-carbon energy target. This would remove an arbitrary

constraint on technology choice and open up a wider

range of abatement options, without compromising

climate change objectives. If anything, it would make

meeting those objectives more likely and help maintain

support for them. 

• If the 2020 renewables target is not or cannot be

renegotiated, then Member States must be allowed to

support projects in other EU countries as part of their

compliance strategy. This will allow EU renewable energy

resources to be used more efficiently and significantly

reduce the cost of meeting the target. 

• Further technology-specific targets should be avoided and

any new targets should only be set after thorough

feasibility and cost-benefit analyses have been

undertaken. Investors respond better to credible targets.

• Regulations should be used to encourage and not restrict

the deployment of more efficient and less carbon

intensive fossil fuel plant. Government must work to

ensure that EU regulations do not impose “carbon capture

ready” requirements or plant-level CO2 caps which act as

an unnecessary barrier to their deployment. 

Support must be targeted
• Expanding low-carbon energy will be expansive. Costs

vary considerably by technology and sector. Subsidies

most be focused on the most cost-effective technologies

available in each sector. Policymakers will need to make

difficult choices and will have to avoid wasting scarce

resources on technologies which offer poor value for

money.

• Microgeneration is a case in point. Renewable heat is

significantly more cost-effective than renewable

electricity at the domestic level. Grant funding for

microgeneration, and household-level feed-in tariffs if

they are introduced, should be focused on renewable heat

systems.

Support must be delivered efficiently
• Support for low-carbon energy must be delivered as

efficiently as possible. Support mechanisms should be

predictable to investors, avoid over compensation, and

appropriate for the sector of the economy being targeted.

• Support for renewable electricity needs to be more cost-

effective. The Renewables Obligation (RO) is flawed, but

will need to be maintained as the primary support

mechanism for relatively mature technologies because a

major policy revision at this stage would undermine

investment. However, the value of support provided by

the RO should be made more predictable by introducing

ceiling and floor prices for Renewable Obligation

Certificates (ROCs). In addition, the obligation level

should only be increased gradually and kept just ahead of

supply to mitigate the RO’s tendency to overcompensate

generators.

• Emerging renewable electricity technologies (e.g. marine

renewables) should be supported through feed-in tariffs

rather than the RO. This would reduce uncertainty for

investors already taking on considerable technology risk

and give policymakers greater control over the costs of

supporting emerging technologies.

• Support for renewable heat must be stepped up and

delivered through a package of measures that recognises

the differing needs of heat consumers in different parts of

the economy. 

• Households should be offered grants (or an alternative

form of upfront funding) for installing renewable heat

systems. Grants are easy to administer, easy to

understand and address the main obstacle in the

domestic sectors – upfront costs. A grant scheme should

be accompanied by an information campaign, focus on

households where the carbon savings would be the

greatest and be reinforced by a VAT relief for renewable

heat systems in existing properties to maximise its effect. 

• Larger consumers, such as the industrial and commercial

sectors, should be encouraged to install renewable

heating systems through a feed-in tariff. Restricting a

feed-in tariff to larger consumers would reduce its

complexity and avoid extending it to consumers for whom

the administrative burden might outweigh the benefits –

i.e. households.

Importance of cost-effectiveness

Placing cost-effectiveness at the heart of low-carbon energy

policy is essential. The support which will be required to

expand low-carbon energy on the scale required to meet

emission reduction targets will be considerable. Unless

4 Low Carbon Energy: A balanced approach Cost-effectiveness
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carefully managed, the impact on energy prices of this

ambitious enterprise could undermine the competitiveness

of businesses and exacerbate fuel poverty.

Major subsidies are already provided to some forms of low-

carbon energy. The RO alone is forecast to cost consumers

£1bn per year by 2010. Government is placing renewables at

the heart of its low-carbon energy strategy. The most

ambitious targets are being set and the largest subsidies

earmarked for renewable energy. Most significantly, the

Government has publically committed the UK to a legally

binding EU target to source 15% of energy from renewables

by 2020, the details of which are still under negotiation. The

projected costs of meeting the target are significant and

highly uncertain: anywhere between £4.4bn and £24.9bn of

additional expenditure per year by 20204. 

The impact on the economy and energy consumers will be

considerable. The Renewables Advisory Board estimates that

in excess of £100bn of capital investment will be required to

meet the target5. Analysis carried out by Oxford Economics

suggests that meeting the target could result in GDP being

0.5 to 1 percentage points lower than it would otherwise be

in 2020. Government forecasts that gas bills will increase 18-

37% for domestic consumers and 20-49% for industrial

consumers by 2020 as result. Electricity bills are projected to

increase 9-15% for domestic consumers and 10-16% for

industrial consumers by 2020. These would be substantial

increases, especially for industrial consumers who already

face energy prices above those of their closest competitors in

the EU and elsewhere. 

How can we be sure that we will be getting value for money

from these huge levels of expenditure? Adopting flexible

targets and regulations, focusing support on cost-effective

technologies, and delivering support efficiently will go a long

way to ensuring that resources are used wisely.

Flexible targets & regulations

Targets for the deployment, generation or consumption of

low-carbon energy can be powerful statements of intent and

policy drivers. However, targets also need to be set carefully

to ensure that they send out the right message and create

the right incentives. Similarly, regulation can be an effective

tool for changing behaviour and setting standards but needs

to be used carefully to avoid unintended consequences.

5Low Carbon Energy: A balanced approach Cost-effectiveness

Targets
The UK’s record in setting targets for low-carbon energy is

not impressive. Targets have typically been set on the basis

of limited analysis and have focused on narrow sets of

technologies. A better approach must be adopted or

unnecessary costs will be incurred and targets will become

discredited.

Robust targets

“The one thing that UK experience shows us quite clearly so
far is that every single renewables target ever in the UK has
been missed and by quite a long way.”

Malcolm Keay (Senior Research Follow, Oxford Institute for Energy Studies), 

House of Lords Economics Affairs Committee, 13 May 2008

To date, the UK has set low-carbon energy targets on the

basis of limited analysis. A 10% by 2010 target for

renewable electricity was set without a thorough

investigation into its feasibility or economic impact. For

example, no detailed assessment was made of the supply

chain, planning or connection constraints that would need to

be overcome to meet the target. Nor was a thorough

analysis undertaken of the impact pursuing the target would

have on the economy or energy prices. Unsurprisingly, the

target now looks set to be missed by some margin despite

the largess of the RO.

Government’s approach to setting targets has improved in

recent years, but remains inconsistent. Emission reduction

targets are being set on the basis of a large body of scientific

evidence gathered by the Intergovernmental Panel on

Climate Change, a wide-ranging economic analysis

undertaken by Sir Nicholas Stern for the Treasury, and

detailed sector investigations carried out by the CCC. In stark

contrast, the UK has publically committed itself to a legally

binding EU target to source 15% of energy from renewable

sources by 2020 with apparently little or no analysis. Instead,

the target appears to be based on an arbitrary judgement of

the contribution renewables should make to low-carbon

energy supply. The feasibility and cost-benefit analysis

recently undertaken in support of the Government’s

Renewable Energy Strategy is thorough and welcome, but

was carried out after it committed the UK to the target.

Unsurprisingly, the analysis shows that meeting the target

will be very costly and extremely difficult to achieve. In fact,

many commentators question the feasibility of meeting the

target in the timescale available6. 

Technology neutral targets
Government has set targets for expanding specific

technologies or groups of technologies, primarily

renewables, rather than targets for reducing the carbon

intensity of energy supply. Renewables will undoubtedly

4 See (2008), Compliance costs for meeting the 20% renewable energy target in 2020, Pöyry

Energy Consulting, (2008), UK Renewable Energy Strategy, Department for Business Enterprise

and Regulatory Reform, (2008), The EU Climate Action and Renewable Energy Package: Are we

about to be locked into the wrong policy, Open Europe and (2008), Response to the Renewable

Energy Strategy Consultation 2008, Renewable Energy Foundation

5 (2008), 2020 VISION – How the UK can meet its target of 15% renewable energy, Renewables

Advisory Board.

6 For example, see (2008), Renewables – time for a rethink?, Dieter Helm and (2008), Response to

the Renewable Energy Strategy Consultation 2008, Renewable Energy Foundation
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industry with the right balance of certainty (i.e. a long-term

investment signal) and flexibility (i.e. choice of technology)

to deliver cost-effective emission reductions. It also works

against the idea of a carbon market (e.g. EU ETS), in which a

price is placed on carbon and the market selects the most

cost-effective solutions for cutting emissions. 

Policy should target a decrease in the carbon intensity of

supply rather than the deployment of specific low-carbon

technologies. A technology neutral target would expand the

range of abatement options available and remove arbitrary

constraints on the deployment of the most cost-effective

technologies. A broader, less technology specific, target is

essential to achieving emission reduction targets and

maintaining support for climate change policy. There is a very

real danger that if society incurs significant costs in pursuit of

an objective which is not met, climate change policy will be

discredited and support for it will be undermined.

Flexibility over compliance
The legislation underlying the 2020 EU renewable energy

target is still under negotiation and has not yet been passed.

However, there is significant political momentum behind the

target and hence a distinct possibility that it will be agreed

and become legally binding. Whilst a binding renewables

target is misguided and would waste scarce resources, if the

target is adopted, it is vital that Member States are given

maximum flexibility over how they comply with it.

To date, all UK targets have required renewable energy

generation to be sourced domestically. However,

endowments of renewable energy resources and the cost of

exploiting them vary considerably across the EU. A crucial

issue still unresolved in the negotiations over the 2020

target, is whether or not supporting generation in other EU

countries should be allowed to count towards compliance.

This would allow the UK to meet its 15% target through a

combination of expanding domestic generation of

renewable energy and buying renewable energy generated

elsewhere in the EU.

Allowing this flexibility would make the most efficient use of

European renewable energy resources. Modelling carried out

by Pöyry Energy Consulting suggests that it would

significantly reduce compliance costs for the UK, where

indigenous renewable energy resources are relatively

expensive to exploit. Meeting just one percentage point of

the UK’s proposed 15% target in this manner could reduce

the compliance cost by 15-20%. Depending on the degree

of flexibility allowed, the total cost of compliance could be

reduced by up to a third7.

have an important contribution to make as part of a

balanced low-carbon energy strategy. However, specifying

the proportion of energy which must be generated from

renewable sources is likely to undermine rather than

strengthen climate change policy.

The expansion of renewable energy on the scale necessary

to meet the 2020 target will impose unnecessary costs on

society. Renewables are only one of a range of options

available to reduce the carbon intensity of energy supply

and are not necessarily the most cost-effective. Alternatives

such as new nuclear power and replacing existing coal-fired

power stations with state of the art plant could deliver

substantial reductions in emissions at competitive costs.

Chart 3 below shows the relative cost of generating electricity

from a range of technologies. The cost of generating

electricity depends on a number of factors (e.g. capital costs,

fuel costs, and the quality of a renewable resource) and a

wide range of methodologies (i.e. which factors are

considered and how they are interpreted) exist for calculating

generation costs. However, the relative cost-effectiveness and

ranking of technologies in the chart is fairly typical and

demonstrates that renewables are not necessarily the most

cost-effective low-carbon option and that there is a wide

variation in cost amongst renewable technologies.

Source: Simmons & Co

Excessive focus on renewables will result in subsidising

relatively expensive forms of renewable energy to an

unnecessary degree and divert resources away from more

cost-effective, but non-renewable, low-carbon energy

technologies. This is especially the case in the UK where

there is very limited scope for expanding one of the most

cost-effective and widely deployed renewable technologies –

hydro-electricity. In this respect, the target works against the

framework being introduced under the Climate Change Bill

in which long-term carbon budgets will provide the energy

6 Low Carbon Energy: A balanced approach Cost-effectiveness

7 (2008), Compliance Costs for Meeting the 20% Renewable Energy Target in 2020, Pöyry Energy
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If the Government decides to push ahead with the proposed

2020 renewables target, then it is vital that the UK is allowed

to count support for renewables projects elsewhere in the EU

towards its compliance and that overcoming potential

obstacles to such arrangements (e.g. the compatibility of

national support mechanisms) is made an urgent priority.

Overlooking an option that could significantly reduce the

costs of expanding renewable energy in the UK would show

complete disregard for energy consumers and the taxpayer. 

Carbon regulation
Since renewables are not necessarily the most cost-effective

low-carbon energy option; it is essential that unnecessary

regulatory barriers to deploying non-renewable but, low-

carbon, technologies are avoided. Unfortunately, two

legislative initiatives at the EU level are in danger of creating

barriers for an important abatement option - Clean Coal

Technology (CCT). Government must ensure that these

initiatives are modified so that they have a positive rather than

a negative effect on the expansion of low-carbon energy. 

What is Clean Coal Technology?
CCT covers a range of existing and emerging technologies

which can substantially reduce CO2 emissions from coal

plant. The three main categories of CCT are:

• Advanced Combustion Technologies: a range of

technologies which reduce the amount of coal consumed,

and hence the CO2 emitted, for a given level of output by

raising the thermodynamic efficiency of the conversion

process. For example, “supercritical” technology raises

plant efficiency by generating steam at a higher

temperature and pressure.

• Gasification Technologies: Integrated Gasification

Combined Cycle’ (IGCC) plants convert coal into a

chemically cleansed gas. The resulting “syngas” is then

passed through a gas turbine followed by a steam turbine

heat recovery unit, raising the efficiency of the conversion

process compared to a conventional plant.

• Carbon Capture and Storage (CCS): the removal,

transport and storage of the CO2 emissions from a fossil

fuel plant. CO2 is ‘captured’ either before or after

combustion, compressed for transportation, carried in a

pipeline and injected into a storage site in a suitable

geological formation (e.g. a depleted oil or gas field or a

saline aquifer). CCS has the potential to reduce emissions

from fossil fuel plant by 85-90%. 

Potential of Clean Coal Technology
CCS is at an early stage of development and has not been

demonstrated as an end-to-end process at commercial scale.

Whilst the energy requirements of capturing emissions will

likely make CCS a costly abatement option in the near-term,

its longer-term potential to cut global emission could be very

significant. Advanced combustion and gasification

technologies, on the other hand, are well established.

Supercritical technology is already deployed in hundreds of

coal plant around the world. IGCC technology is less widely

deployed, but is in commercial operation at several sites.

However, a couple of EU legislative initiatives, unless careful

designed, could undermine the prospects of CCT. 

Abatement potential of supercritical technology
Supercritical combustion is a fully commercial technology

and already widely deployed in coal-fired power stations

around the world. Supercritical plants emit approximately

10-30% less CO2 per unit of output than conventional plant.

Therefore, modern coal-fired power stations are an effective

abatement option for the UK electricity supply industry

which is available now and requires no public subsidy.

Replacing the UK’s conventional coal plant with a fleet of

modern supercritical plant with the same rated capacity

would deliver a substantial reduction in CO2 emissions. Total

emissions from coal-fired generation were approximately

140 Mt CO2 in 2006. Assuming 20% fewer emissions per

unit output and the same contribution to electricity supply, a

fleet of supercritical plant would cut emissions by 28 Mt CO2

a year. This is comparable to the estimated annual savings

from sourcing 28% of electricity from renewable sources

(27-29 Mt CO2) and about 2/3 of the estimated annual

savings from sourcing 37% of UK electricity from renewable

sources (38-45 Mt CO2)8.

Clearly it would probably not be appropriate to replace all

existing coal plant with modern equivalents. However, this

brief thought exercise clearly illustrates the significant

abatement opportunities provided by using fossil fuels more

efficiently and is backed up by experience. It has been

estimated that the impact on emissions of switching from

gas to coal fired-power stations in the 1990s has been ten

times greater than the current contribution of all renewable

generation in the UK9.

Emissions Performance Standards (EPS)
Under amendments proposed by the European Parliament’s

Environment Committee to the draft Directive on the

Geological Storage of Carbon Dioxide, emissions from fossil

fuel plants would be capped at 500g CO2/kWh. Some NGOs

have proposed an even more stringent cap – 300g CO2/kWh.

EPS could be helpful if it is used to set benchmarks, gradually

reduced over time, that ensure new plant use state of the art

technology and leverage the abatement potential of CCT.

However, any cap should not be made too restrictive, too

early. Emission limits should not be so tight that they remove

7Low Carbon Energy: A balanced approach Cost-effectiveness

8 (2008), Implementation of EU 2020 Renewable Energy Target in the UK Electricity Sector:

Renewable Support Schemes, Redpoint et al

9 13 May 2008, The Economics of Renewable Energy, Malcolm Keay, House of Lords Economics

Affairs Committee 
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without CCS are premature and should be resisted. Unless

CCS is fully proven and commercial viable by the arbitrary

cut-off dates being put forward, a moratorium would not

only compromise security of supply by removing the option

of investing in coal plant just as the UK is approaching a

shortfall in generation capacity, it would also reduce the

scope for deploying CCS in the future. 

Targeted support

The cost of low-carbon energy depends on a wide range of

factors, such as the technology used and the scale at which it

is deployed. To ensure that the expansion of low-carbon

energy is as cost-effective as possible, support will need to be

focused on the most promising technologies available in

each situation. Government strategy must focus on

supporting those technologies which are cost-effective and

have the potential to deliver substantial reductions in

emissions. Policymakers will need to make difficult choices

and be prepared to end subsidies for any technologies which

are clearly not cost-effective abatement options.

Microgeneration provides an excellent example of the scope

for a more focused support programme which targets the

most cost-effective low-carbon energy option available in a

sector. Existing support for microgeneration policy is

indiscriminate and subsidies are provided irrespective of the

relative cost-effectiveness of the different technologies

available in the domestic sector. 

Example of microgeneration
Renewable heat offers greater abatement potential and is

more cost-effective than renewable electricity at the

domestic level. Heating accounts for 85% of energy

consumption, and hence the majority of CO2 emissions, in

the domestic sector. Furthermore, there are few realistic low-

carbon alternatives to microgeneration for heating. Unlike

electricity, there is no national network or market which can

deliver low-carbon energy from large generators to homes

around the country. Finally, analysis undertaken by the

Government clearly illustrates that supporting renewable

heat is the most cost-effective option at the household level.

The Government modelled three support programmes:

• Heat-only programme: renewable heat is supported at

the rate of 2p/kWh for 10 years (reduced by 2% a year

and paid upfront at a 3.5% discount rate); 

• Electricity-only programme: renewable electricity is

supported at a rate of 40p/kWh for 10 years (reduced by

1% a year and paid upfront at a 3.5% discount rate); and

• Combined programme 3: renewable heat is supported

at the rate of 2p/kWh (on the same terms as above) and

renewable electricity at 40p/kWh (on the same terms as

above).

8 Low Carbon Energy: A balanced approach Cost-effectiveness

the option of advanced coal plant. For example, a typical

IGCC plant emits approximately 800g CO2/kWh which is

approximately 20% less CO2 than a conventional coal

plant10. The goal of EPS should be to reduce the carbon

intensity of power generation, not limit abatement options.

If they are introduced, plant-level caps should be more

constructive if they were technology specific – i.e. separate

standards for gas and coal power stations. This would allow

the abatement potential of each type of advanced fossil fuel

technology to be exploited to the maximum. 

There is a better case for applying EPS to portfolios of power

stations rather than individual plant. This would allow utilities

to maintain a diverse and flexible range of plant without

breaching overall emissions. Advanced coal plant can make a

significant contribution to the flexibility and diversity of UK

electricity supply. Keeping coal in the generation portfolio will

help ensure that the UK is not over reliant on any one supplier

or technology. In addition, along with gas, coal is one of the

few widely deployable technologies currently available which

can operate flexibly in response to the inevitable, but

unpredictable, fluctuations in supply from intermittent

renewable sources and demand from consumers.

Carbon Capture Ready (CCR)
The regulatory framework being proposed for CCS under the

same Directive includes a provision that all new large fossil

fuel plant must be “capture ready”. There is a strong case for

making sure that developers of new plant are required to

ensure that sufficient space exists to retrofit capture

technology at a future date. However, CCR requirements

must be proportionate and reflect the current state of

technology and the CCS industry. The detailed design,

engineering and operational requirements for carbon capture

from large-scale combustion plant are not fully understood at

present. Therefore, developers should only be required to

make provision for retrofitting capture technology based on

the best understanding of that technology at the time the

project is initiated. With many technical and commercial

parameters still subject to considerable uncertainty, an

accurate and comprehensive assessment of the feasibility of

retrofit may not be possible for a number of years. Any

requirements to identify storage sites and transport

strategies for emissions which might be captured at a future

date should be kept to an absolute minimum until the CCS

industry is more mature. Significant infrastructure and

detailed commercial arrangements governing its use will

need to be developed before meaningful requirements in this

area can be imposed on new fossil fuel plant.

Similarly the proposals being made by a number of

organisations for a moratorium on any new coal plant

10 (2006), Carbon Footprint of Electricity Generation, Parliamentary Office of Science and

Technology
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Source: BERR

The findings showed that a heat-only support programme

would deliver 15.4 TWh of low-carbon energy per year by

2020 at a cost of £155m-£175m, whilst an electricity-only

programme would only deliver 1.8 TWh at a cost of £135m-

£155m per year. A combined support programme would be

85% more expensive than a heat-only programme but only

increase the quantity of low-carbon energy delivered by

12%11. The results of the modelling are illustrated in Chart 4

above, where the annual cost of supporting microgeneration

under each programme is plotted against the amount of

energy delivered.

Existing support for microgeneration is indiscriminate
Existing support for microgeneration is indiscriminate and at

odds with the gulf in cost-effectiveness between heat and

electricity technologies. The Low Carbon Buildings

Programme (LCBP) provides grant funding irrespective of

cost-effectiveness. To date, more than two-thirds of the

funding under the domestic tranche of the LCBP has been

allocated to electricity technologies, mainly solar PV which

typically has a long payback period and is one of the least

cost-effective microgeneration options for the UK. 

9Low Carbon Energy: A balanced approach Cost-effectiveness

Source: BERR

Any future rounds of the LCBP, or successor microgeneration

grant schemes, should only fund the installation of

renewable heat technologies. Similarly, any domestic feed-in

tariffs developed should be exclusively for renewable heat.

Whilst no additional financial support should be provided to

small-scale renewable electricity generation, the

Government should continue and reinforce the policies it has

already put in place to address non-financial barriers to

these technologies - e.g. relaxing planning requirements,

establishing technology certification schemes and

introducing building regulations.

Efficient support

The mechanisms used to support low-carbon technologies

can have a major influence on the cost-effectiveness of

policy. However, selecting the right policy or mix of policies is

not always straightforward. The best form of support

depends on the context, in particular the nature of the

technology and the sector of the economy to be influenced.

The fundamental differences between the electricity and

heat markets mean that the most appropriate support

mechanisms will differ in each case.

Renewable electricity
The UK already has a range of policies to encourage

renewable electricity. The centrepiece is the RO, which has

proved extremely inefficient. However, it will need to be

retained as the primary support mechanism to avoid the

inevitable delays transition to an alternative would entail.

Time is too short. Wholesale change would risk seriously

compromising any chance of meeting the 15% 2020 target

(provided it is retained). Instead, the RO will need to be

reformed so that it incorporates features of the most

successful type of support mechanism – the feed-in tariff.

Chart 5 Electricity technologies have 
received majority  of support
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Chart 4 Renewable heat the most 
cost-effective microgeneration option
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11 (2008), UK Renewable Energy Strategy, BERR
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Risk overcompensation
The RO has an inbuilt tendency to overcompensate

generation due to its inflexibility to changing circumstances.

This inflexibility creates a risk that policymakers will lose

control of the costs of meeting the 2020 renewables target if

the RO is retained in its current form.

Any constraints to the deployment of renewable energy, such

as bottlenecks in the supply chain or delays in the planning

process, result in excess rents under the RO - i.e. subsidising

generators more than is necessary. The value of a ROC is

determined by supply and demand, the amount of electricity

generated from eligible sources and the total level of the

obligation. The level of the obligation needs to be kept

constantly ahead of the level of renewable generation, or a

ROC would become worthless. However, the converse is also

true. If deployment of renewable energy does not keep pace

with the increasing obligation level, the scarcity value of ROCs

will rise and generators will earn extra money as a result. 

High electricity prices, whether driven by supply and demand

for fuels or the price of carbon, will also result in excess rent

under the RO. Where fuel or carbon prices increase the cost of

generating electricity, renewable generators reap the reward

of both high electricity prices and the value of ROCs. There is

no mechanism to reduce the value of the subsidy in times of

high electricity prices and avoid excess rents being accrued.

Superiority of feed-in tariffs
Feed-in tariffs provide renewable generators with a fixed

payment per unit of electricity generated for a fixed period

of time, typically 10-15 years. Tariffs are can be tailored to

the needs of different technologies. These characteristics

have several advantages. 

The cost of financing projects, all other things being equal, is

cheaper under a feed-in tariff because the value of support is

certain. The RO compounds the uncertainty created by

volatile electricity prices, by introducing additional variables

in the form of ROC prices and the recycling of revenue. In

contrast, a feed-in tariff removes the volatility associated

with wholesale prices and does introduce any additional

sources of uncertainty. 

The cost of support programmes designed around feed-in

tariffs are better protected from changing circumstances

and can be more easily kept under control by policymakers.

The fixed nature of tariff-based support means that

subsidies do not increase if the expansion of renewable

energy is constrained and protects consumers from the cost

of unnecessary subsidies when fuel or carbon prices are high.

Feed-in tariffs are inherently more flexible to the needs of

different technologies. The level of reward can be matched

10 Low Carbon Energy: A balanced approach Cost-effectiveness

RO is very inefficient 
The RO places an obligation on licensed suppliers to source

an annually increasing percentage of their electricity from

renewable sources. Each unit of energy generated from an

eligible renewable source is credited with a tradable

‘Renewable Energy Certificate’ (ROC). To comply with their

obligation, suppliers must either present a sufficient quantity

of ROCs or pay a penalty – the ‘buy-out price’ - for any

shortfall. The proceeds from penalty payments are ‘recycled’

to suppliers in proportion to the amount of ROCs they

redeem.

The RO has proved to be a costly and inefficient support

mechanism. A wealth of empirical evidence demonstrates

that it has been less cost-effective, in terms of the level of

subsidy required to deliver a unit of renewable electricity,

than the principal alternative – the feed-in tariff12. It can be

difficult to isolate the reason why one policy measure has

been more successful than another. A range of other factors

such as a country’s planning process, resource endowment

or connection regime can have a major influence. However, a

recent EU-wide comparison of renewable electricity support

mechanisms for the European Commission concluded that

“obligation systems”, such as the RO, have consistently

proved less cost-effective than feed-in tariffs13. This suggests

that the there is something wrong with the RO-type

approach. There are two major weaknesses which

undermine its cost-effectiveness: uncertainty over the level

of support it provides and a tendency to overcompensate

generators. 

Uncertainty over value of support
The level of support the RO provides is hard to predict.

Generation is rewarded through a combination of the

market price of electricity, which is volatile, the price of a

ROC, which is determined by the level of the obligation and

the supply of energy from eligible generators, and the

amount of money recycled, which depends on how suppliers

use the “buy-out” and to what extent. 

Under these circumstances, predicting the value of

renewable energy is difficult. The number of consultancies

offering commercial services forecasting the value of

support under the RO is a testament to the complexity. As a

result, the cost of capital for financing projects under the RO

is higher than under more predictable support mechanisms.

Investors assess projects on the basis of expected returns

and the level or risk associated with them. 

12 For example, see (2004), Comparison of Feed in Tariff, Quota and Auction Mechanisms to

Support Wind Power Development, Cambridge University, (2004), Effectiveness through risk

reduction: a comparison of the renewable obligation in England and Wales and the feed-in

system in Germany, C. Mitchell, D. Bauknecht and P.M. Connor, and (2005), Are green electricity

certificates the way forward for renewable energy? An evaluation of the UK’s Renewables

Obligation in the context of international comparisons, David Toke

13 (2008), The Support of Electricity from Renewable Energy Sources, European Commission
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to the needs of a technology. Tariffs can be varied according

to the cost of different technologies or the resource of a site

(e.g. wind speed), reduced as the costs of a technology

become clearer or are brought down through innovation,

and tapered down over the lifetime of a feed-in contract to

provide an incentive to operate a site more efficiently. 

These advantages of feed-in tariffs make them especially

suitable to emerging technologies (e.g. marine renewables).

The predictability of support is attractive to developers and

investors who might be more averse to price risk because

they are already taking on significant technology risk. The

flexibility to change tariffs allows policymakers to better

reflect the learning curves and rapidly changing costs of

technologies which have yet to reach maturity. This means

tariffs can be used to provide the extra inducement which

might be needed to overcome the opportunity cost of

moving first rather than waiting for someone else to take the

risk of deploying an immature technology. For example,

tariffs could be set relatively high for an initial period but

programmed to decline gradually over time as the

technology matures.

The imminent ‘banding’ of support under the RO will skew

incentives towards relatively costly renewable technologies

and away from relatively cheap ones. This will reduce

overcompensation of relatively mature technologies and

boost support for emerging technologies. However, the

uncertainty over the value of support and the risk of

overcompensation due to changing circumstances will not

be addressed. In addition, banding will never be as flexible as

technology-specific tariffs. 

Arguably banding will introduce a new element of regulatory

risk. Bands will need to be reviewed and revised on a periodic

basis, but policymakers might also find themselves under

pressure to change tariffs outside whatever review timetable

is established. And unlike with tariffs, the uncertainty created

by the risk of a review will affect the whole renewables

market and rather than just the technology in question.

Banding changes will affect the remuneration of all

generators by changing the dynamics of the recycling

mechanism where revenue is allocated based on the number

of ROCs redeemed. In order to avoid this disruption to the

market, it would be better to recycle revenue on the basis of

the volume of energy represented by redeemed ROCs (i.e. on

a per MWh basis) rather than on the number of ROCs

redeemed. This would mean that changing the number of

ROCs a technology receives would not alter the dynamics of

recycling mechanism.
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Wholesale replacement not practical, but reform
essential
If the arbitrary constraint of the 2020 renewable energy

target were not adopted, then there would be a strong case

for gradually phasing out the RO by grandfathering

compensation for existing generators and offering new

generators feed-in tariffs. However, time is too short to

consult on, design, legislate for and implement a new

mechanism and manage the legalities of the transition

without seriously compromising any chance of meeting the

2020 target. 

The experience of the transition from the previous support

regime, the Non Fossil Fuel Obligation (NFFO), to the RO

suggests there is a significant risk that a major policy change

would disrupt expansion of renewable electricity. As can be

seen from Chart 6 below, the pace of wind capacity

deployment slowed noticeably between 1999 and 2001, the

transition period between the conception and

implementation of the RO. 

Source: Eurostat

However, whilst replacing the RO would not be practical,

reform is essential. Analysis commissioned by the

Government to assess the cost of meeting the 2020

renewable energy target using different support

mechanisms shows that feed-in tariffs would be a much

more cost-effective option14. 

The analysis concluded that in all but one scenario, a

situation with low fuel prices where costs would be slightly

lower under the RO, feed-in tariffs would be a much more

cost-effective way of meeting the 2020 target. In particular,

the cost the RO would be 50% greater than using feed-in
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14 (2008), Implementation of EU 2020 Renewable Energy Target in the UK Electricity Sector:

Renewable Support Schemes, Redpoint et al.
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tariffs if fuel prices are high, and more than 60% greater if

all build constraints (e.g. planning and connection issues) are

not eliminated. Premiums of this order of magnitude would

make the RO billions of pounds more expensive. On balance,

it would seem much more likely that fuel prices will be high

rather than low in the future and very unlikely that all

planning, connection and supply chain constraints will be

completely removed.

The difference in cost between using the RO and a feed-in

tariff to deliver a major expansion in renewable electricity is

shown in Chart 7 below. The additional cost of delivering

37% of electricity from renewable sources through the RO

rather a feed-in tariff is illustrated for a number of different

scenarios for fuel prices, capital costs and deployment

constraints.

Source: Redpoint et al & EEF analysis

The conclusion is clear. If the 2020 renewables target is

adopted and the RO retained, then the RO must be reformed

in order to keep the costs of increasing renewable electricity

generation under control. The following reforms are

proposed:

• Reducing uncertainty: ceiling and floor prices should be

for ROCs to reduce the cost of capital for investors. The

buy-out price already effectively provides a cap to ROC

prices, but the level should be reviewed if any major

reforms or extension of the RO are implemented. In

addition, the basis for recycling should be changed from a

per ROC to a per MWh basis to minimise the impact of

future banding changes on the revenue recycling.

• Reducing risk of overcompensation: any increases to

the obligation beyond its current level should be on a

‘headroom basis’ only – i.e. the obligation level should be

designed to stay just ahead of actual generation. This will

substantially reduce the scope for excess rents when the

pace of deployment of new capacity is constrained for

whatever reason, a scenario which seems inevitable.

• Reducing complexity & addressing needs of
individual technologies: emerging technologies and

microgeneration should be removed from the RO and

supported through feed-in tariffs instead. These

technologies are not major recipients of support under

the RO, so any disruption to existing investment would be

limited.

Renewable heat
Renewable heat policy in the UK is relatively limited. A major

reason for this is that the nature of the heat market makes it

harder to influence than the electricity market. First, the heat

market is very fragmented. Unlike electricity, it is not

generated, traded and supplied by a limited number of large

companies. Instead, a wide range of suppliers sell a variety of

different fuels (e.g. mains gas, LPG, heating oil and wood

fuel) to an even greater number of consumers (e.g. hundreds

of thousands of businesses and millions of households).

Second, the heat market is indirect. Heat is not bought and

sold like a commodity as electricity is. Instead fuels are

mainly bought and used to generate heat onsite by the final

consumer. Consumers and producers are usually one and the

same. Support for renewable heat will need to reflect the

dispersed nature of the heat market and the large number of

small stakeholders to be effective.

Low-carbon heat policy must place a greater emphasis on the

domestic sector. Households are responsible for a significant

proportion of heat consumption but have limited incentives

to adopt low-carbon heating technologies. Support for

renewable heat needs to be based around an integrated

package of measures which recognises the different

characteristics of the various sectors of the heat market. 

Limited incentives for households
Despite the domestic sector accounting for more than half

of UK heat consumption, there is a relative paucity of

incentives for households to adopt lower carbon heating

systems. Aside from the LCBP, there is only one other scheme

incentivising uptake of low-carbon heat in households – the

Carbon Emission Reduction Scheme (CERT), an obligation on

suppliers to achieve targets for emission reductions from the

domestic sector. However, the bulk of measures installed

under the CERT have been and are likely to remain energy

efficiency ones, such as insulation, because these tend to be

more cost-effective. Such measures are extremely important

for reducing household energy bills and combating fuel

poverty, but will not deliver the huge reduction in carbon

intensity of domestic heating which will be required to meet

the 2020 renewable energy target.

In contrast, a range of policy instruments provide indirect

12 Low Carbon Energy: A balanced approach Cost-effectiveness
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incentives for the commercial and industrial sectors by

increasing the cost of using carbon intensive fuels. These

include emissions trading schemes (e.g. Carbon Reduction

Commitment and, for energy-intensive industry, the EU ETS

and Climate Change Agreements), fiscal incentives (e.g.

enhanced capital allowances) and an energy tax (i.e. the

Climate Change Levy). In addition, a few modest grant

schemes exist. As well as the LCBP, there is a capital grant

scheme for bio-energy which caters primarily for commercial

and industrial heat consumers. This mismatch between

where the bulk of heat is used in the economy and which

sectors have the majority of the incentives to install

renewable heat is illustrated in Chart 8 below. 

Source: BERR & EEF 

Package of measures needed
Support for renewable heat must be stepped up and

delivered through a package of measures that recognises

the differing needs of heat consumers in different parts of

the economy. 

To be successful, policies for expanding the uptake of

renewable heat technologies amongst household will need

to overcome the strong demand-side barriers in this sector.

These include awareness of and confidence in technologies

and the upfront costs of installing a renewable heating

system. Policies will also have to be proportionate and

appropriate. If they are time consuming, complex and

difficult to understand, they will not overcome the barriers

and displace high-efficiency gas boilers in significant

volumes. A grant scheme, or some other form of subsidy for

upfront costs, seems the most appropriate approach. 

For non-domestic consumers a different approach can be

taken. The decentralised and indirect nature of the heat

market means that a Renewable Heat Obligation (RHO) – i.e.

an RO for heat - would not be practical or desirable option.

For example, it would not be practical to place monitoring,

reporting and verification (MRV) requirements directly on

smaller businesses. Creating agency arrangements to avoid

involving smaller heat consumers directly in the scheme

would be complex and the complexity would probably

outweigh the benefits of participation. A feed-in tariff is a

more promising option. Modelling undertaken by NERA

suggests that a RHO would be 25-30% more expensive than

using a feed-in tariff to stimulate the expansion of

renewable heat15. The feed-in tariff approach could be well

suited for engaging consumers in the commercial and

industrial sectors. 

The California Solar Initiative (CSI) provides a useful

example of an integrated package of measures designed to

expand renewable energy by offering different types of

support to different sectors of the market. Under the CSI,

households are offered upfront subsidies to install renewable

energy systems whereas the uptake of larger systems in the

commercial sector larger is supported through feed-in tariffs.

California Solar Initiative
The 2006 California Solar Initiative (CSI) provides an

interesting model for the funding of decentralised renewable

energy. The CSI is based on a combination of (1) a clear and

measurable objective, (2) secure long-term funding and (3)

support tailored to specific market segments 

The CSI is a ten-year support programme, running from

2007 to 2016 for solar energy. The objective is to install 1.94

GW of solar technologies and a self-sustaining solar industry

by 2016. The programme has a guaranteed budget of

$2.167bn and provides financial support for the installation

of solar technologies in existing housing and new or existing

commercial and public sector buildings. The scheme is

funded by a surcharge on utility bills and the funding is

secured through legislation requiring utilities to set aside

sufficient money to cover the programme. 

Support is provided in two forms: the Expected Performance-

Based Buy-Down (EPBB) and the Performance Based

Incentive (PBI). The EPBB is a one-off, upfront payment to

cover installation costs. The level of funding varies according

to the estimate of the future performance of the solar

system being installed. Expected performance is based on a

system’s rated capacity modified by a number of installation

factors – e.g. geographical location, angle and shading. The

PBI is a five year feed-in tariff, under which output is

rewarded at a fixed rate on a monthly basis. Incentive levels

under both support mechanisms are reduced over time,

according to a predetermined schedule, to reflect

anticipated efficiency gains in solar systems. Installers of
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Chart 8 Limited incentives for renewable 
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15 (2008), Quantitative Evaluation of Financial Instruments for Renewable Heat, NERA
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small systems can chose between the EPBB and the PBI,

larger systems are only eligible for the PBI. 

Domestic sector: focused grants accompanied by
information campaign
Existing grant funding for the domestic sector needs to be

increased and restructured. Funding for the household

tranche of the LCBP should be expanded and eligibility

restricted to heating technologies. In addition, the

programme should be restructured to skew support towards

the most cost-effective renewable heat technologies and

properties which would deliver the greatest carbon savings

(e.g. off-grid consumers and households where basic energy

efficiency measures have already been undertaken). 

To overcome the lack of awareness and trust in renewable

heat technologies amongst householders, any grant scheme

(or alternative form of upfront funding) will need to be

accompanied by a targeted information campaign and

delivered through an established channel. Integrating and

delivering an expanded future grant through CERT or its

successor, the “Supplier Obligation” currently under

development, is a promising option. This would allow the

delivery of energy efficiency and renewable heat measures

to be coordinated and, perhaps, for suppliers to contribute to

upfront costs of new heating systems (e.g. via low interest

loans or feed-in tariffs paid upfront). 

A potential weakness of grant programmes is uncertainty

over their longevity due to the budgetary cycles and time

horizons of public finance. However, the CSI provides an

example of how this issue can be overcome: “frontloaded”

feed-in tariffs (i.e. providing the lifetime payment of a

notional output tariff upfront in a single payment) funded by

energy suppliers. In any case, the Government is going to

have think creatively, because there is little alternative for the

bulk of the domestic sector. 

Domestic sector: broaden VAT relief for renewable heat
installations
The complete exemption from VAT currently enjoyed by

renewable heating equipment installed in new-build housing

should be extended to existing houses. Current EU tax

agreements do not allow Member States to reduce VAT

below 5% for the installation of “energy saving materials”

(which includes renewable energy systems) or allow a reduced

VAT rate to be applied to the sale of energy saving materials.

Given the preponderance and lower thermal efficiency of

existing housing, it seems perverse that the exemption is

currently only granted to new-build which is already subject

to ever-tightening building regulations designed to reduce

the carbon footprint of new dwellings. EEF supports the UK

governmant’s initiative to relax EU tax arrangements such

that full VAT relief can be provided for intallations of
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renewable energy systems at existing properties and a

reduced rate can be applied to the sale of such systems.

Non-domestic sector: feed-in tariff for industrial,
commercial & communal consumers 
A feed-in tariff is a more attractive and feasible proposition

for consumers larger than individual households. Restricting

a tariff-based incentive to larger consumers would limit its

complexity and avoid extending it to consumers for whom

the administrative burden might be unattractive. Industrial,

commercial and public sector premises are prime candidates

for a feed-in tariff. Communal dwellings, such as managed

apartment blocks, might also respond to a feed-in tariff

because they have an existing administrative resource, a

process for making collective decisions and could benefit

from a wider set of renewable heating technologies (e.g.

ground source heat pumps may be an option for a block of

flats but not individual flats). The additional complexity of

frontloading the support provided by a feed-in tariff to

overcome the barrier created by upfront costs would not be

necessary for these larger consumers.
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4. Business opportunities

Summary

The transition to a low-carbon economy will create business

opportunities across a wide range of established and

emerging energy technologies. UK industry is well placed to

profit from the opportunities in a number of areas. Taking

advantage of these opportunities is vital. It will offset the

cost of expanding low-carbon energy, deliver tangible

economic benefits that help maintain support for climate

change policy, and provide an attractive model of a low-

carbon economy for others to follow.

An attractive market for low-carbon energy is an essential

foundation for capturing the opportunities created by the

transition to a low-carbon economy. Stable demand for low-

carbon energy will help attract investment. However, an

attractive market will not be sufficient to develop a low-

carbon energy technology industry in the UK. The risks and

costs associated with the industrialisation of a technology

mean a more pro-active policy will be required. The key

ingredients will be a clear industrial strategy, focused

technology support and a balanced approach to climate

change policy. 

Industrial strategy
• Government must develop an industrial strategy setting

out a clear agenda for the exploitation of the

manufacturing opportunities generated by an expansion

of low-carbon energy. This must include identification of

priority technologies. Offshore wind, marine renewables,

small-scale renewable heat technologies and CCS are

prime candidates.

• Provide targeted support to enhance the competitiveness,

productivity and skill base of UK low-carbon energy

technology supply chains. The potential size of the

markets and capabilities of UK industry provide a strong

case for supporting offshore wind, marine renewables and

CCS supply chains.

• Leverage the power of public procurement in support of

emerging energy technologies. In particular, public

procurers should think creatively about how the public

sector can be a consumer of low-carbon energy and make

the procurement process easier to engage with for SMEs.

Technology policy
• Government needs to increase funding for energy-related

R&D. Any additional funding should be focused on

technologies identified as priorities in the industrial strategy

• Technology support needs to be simplified and made

more accessible. The newly created DECC should review

the existing system, simplify it where possible, and

develop an overarching energy technology strategy to

ensure that the efforts of the wide range of suppliers are

coordinated and support national objectives.

Balance
• Low-carbon energy policy must be even-handed,

balancing positive and negative incentives for businesses,

and be seen to be so. In particular, the Government must

clearly communicate the support available to those

affected by EU ETS and demonstrate how this offsets the

cost of auctioning permits which will generate substantial

revenues for HM Treasury.

Importance of business opportunities

The expansion of low-carbon energy will undoubtedly create

business opportunities across a wide range of established

and emerging technologies. UK industry is well placed to take

advantage of the opportunities in a number of key energy

technologies such as offshore wind, marine renewables and

clean coal technologies16.

“By 2050 the overall added value of the low carbon energy
sector could be as high as $3 trillion per year worldwide and
it could employ more than 25m people. So my goal is simple:
I want Britain to achieve a disproportionate share of those
new global jobs”

Gordon Brown, UK Low Carbon Economy Summit, 26 June 2008

However, to realise the Prime Minister’s ambition, the

Government will need to act decisively and show leadership.

A number of other governments around the world are

making exploiting opportunities in the low-carbon energy

sector a national priority.

An attractive market for low-carbon energy and a good

business environment (e.g. planning regime) are essential

foundations for capturing the opportunities created by the

transition to a low-carbon economy. Stable demand for low-

carbon energy will help attract investment and support the

development of supply chains. International competition

means that the UK market will have to be attractive to

investors. Capital is mobile and investors will favour locations

with the best expected returns on investment and the lowest

risk. Therefore the reforms proposed earlier to make support

for renewable electricity simpler and more predictable are

vital. However, an attractive market for low-carbon energy is

unlikely to be sufficient if the UK’s ambition extends to

developing a manufacturing base in low-carbon energy

technologies. For this, a clear industrial strategy, focused

technology support and a balanced approach to climate

change policy will be essential. 

Taking advantage of businesses opportunities is integral to a

successful low-carbon energy strategy. Not only will it offset

15Low Carbon Energy: A balanced approach Business opportunities
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Economy – Business Opportunities for UK Manufacturers , EEF
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the large cost of subsidising the expansion of renewable

energy, by delivering tangible economic benefits it will help

maintain support for climate change policy and provide an

attractive model of a low-carbon economy for other

members of the international community to follow.

Industrial strategy

Transforming the energy supply industry will be a capital and

research intensive process. A stable market for low-carbon

energy will provide the long-term demand that attracts

investment. However, the risks and costs associated with the

industrialisation of a technology mean that nurturing a

manufacturing base will require a more pro-active industrial

strategy. Government has recognised this and has

committed to developing an integrated “Low Carbon

Industrial Strategy”17. The strategy, scheduled to be

published in 2009, will set out plans to achieve the vision of

“placing UK manufacturing at the forefront of the new low

carbon revolution”.

There are three key areas in which we believe the

Government must show leadership: setting an agenda,

providing targeted support for key supply chains, and

leveraging the power of public procurement in support of the

agenda.

Setting an agenda
Government has typically had an aversion to “picking winners”

based on the belief that it is more efficient to let the market

decide which energy technologies to back and a fear of

wasting resources by backing technologies which fail to live up

to their promise. In many respects this is a sound approach,

markets are generally more efficient at picking technologies.

However, the risk runs both ways, especially when dealing with

technologies that require government support.

Backing not “picking” winners
Failure to back technologies which are potential winners

means the UK could miss out on being at the forefront of

lucrative new industries. There is a long list of energy

technologies, from nuclear power to wind power, which have

only been developed as a direct result of deliberate

government strategy. In any case, the UK’s energy policy is

already highly interventionist, mandating that individual

suppliers and the economy as a whole must source a specified

proportion of energy from a specific set of technologies – i.e.

renewables. What is important is that any market

intervention is complimented by a strategy to exploit the

industrial opportunities made available by the expansion of

low-carbon energy. Government needs to have an agenda.

Just as the Government has set an agenda for energy supply,

it needs to have a clear agenda for low-carbon

manufacturing. A strategic vision would send a strong signal

to industry about what government priorities are and enable

companies to assess if those priorities match their own. In

the energy sector, this will inevitably require some

prioritisation amongst low-carbon technologies. Therefore,

the forthcoming low-carbon industrial strategy needs to

identify the energy technologies which the Government sees

as priorities for industrial development in the UK.

In its September 2008 publication Manufacturing: New

Challenges, New Opportunities, the Government indicated

that the immediate focus would be on supporting nuclear

power and renewable energy. However, a low-carbon

industrial strategy should also cover CCS and will need to be

more specific about which renewable energy technologies

will be the focus of support. Offshore wind, marine

renewables and small-scale renewable heat technologies

stand out as prime candidates.

Broader CCS strategy required
CCS could prove the single most important technology for

reducing global emissions and provides major industrial

opportunities for the UK. The size of the potential market is

vast: addressing global warming will remain high on the

political agenda and coal a major source of energy

worldwide for decades to come. The combination of

strengths in relevant industries (e.g. process and offshore

engineering), offshore infrastructure stemming from the

petroleum industry and extensive geological storage

capacity makes the UK well positioned to build a competitive

advantage in CCS18. However, a strategic approach and

government support will be crucial to ensuring that this

promising position is capitalised on.

Dedicated support is vital to the development of CCS. The

capture, transport and storage processes add significantly to

the cost of generating electricity from fossil fuels. A stable

carbon price considerably higher than the €17-25 tCO2

currently being generated by the EU ETS would be required

to make CCS commercially viable. Until the scheme delivers

a sufficiently attractive, stable and long-term price signal for

investors, CCS will require additional support - especially

early projects which carry a ‘first of a kind’ risk and a

disproportionately high share of infrastructure costs. 

The UK is one of only a handful of countries to make a major

commitment to CCS. A competition to develop a full-scale

CCS demonstrator has been launched. Entries were restricted

to projects using ‘post-combustion’ capture technology.

Restricting entry to post-combustion projects runs the risk of

missing out on opportunities to develop projects based on

‘pre-combustion’ technologies in the UK. A number of

16 Low Carbon Energy: A balanced approach Business opportunities
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18 For business opportunities in CCS see (2008), Delivering the Low Carbon Economy – Business
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developers had already invested significant sums in pre-

combustion projects on the basis that they would be given

an equal opportunity to compete for government funding.

There is a danger that these projects will be terminated and

investment refocused overseas, as occurred with BP’s

Peterhead project where investment was relocated to Abu

Dhabi.

The range of potential applications of CCS is broader than

just power generation. CCS could be used to reduce the

emissions generated by combustion processes in energy

intensive industries, such steel or cement. Identifying

opportunities for CCS in the industrial sector is very

important because abatement options are much more

limited than they are in the power sector, where a wider

range of low-carbon technologies exists. The European steel

industry, through the Ultra Low CO2 Steelmaking (ULCOS)

programme, is already committing significant resources to

developing breakthrough abatement technologies,

including CCS. However, demonstration will require

significant public support - a recent McKinsey & Company

study has estimated that early demonstration projects will

require support equivalent to require a carbon price of €60-

90/tCO219. 

UK CCS policy needs to build on its ambitious start and

broaden support to include demonstration projects for pre-

combustion capture from power generation and for capture

from industrial processes. Government and industry will need

to collaborate to identify an appropriate funding

mechanism, which might be different in scale and nature

from the one ultimately adopted for the post-combustion

demonstration project. A combination of specially adapted

feed-in tariffs and capital grants for infrastructure is one

option which could be considered. Additional demonstrators

would help identify the best applications and accelerate

commercialisation of the technology. 

Supply chain support 
Government will need to follow through on its low-carbon

industrial agenda with concrete, but well targeted, support. A

key area for action is supporting the supply chains of

emerging technologies in which the UK has competitive

advantages. These include offshore wind, marine

renewables and CCS.

Some recent policy initiatives are promising, but need further

refinement. Government has established an Office for

Nuclear Deployment (OND) and an Office for Renewable

Energy Deployment (ORED), each tasked with strengthening

the supply chain of the technologies in their respective

remits. The OND has been given a clear mandate to increase

the competitiveness of the UK nuclear supply chain and

maximise value added to the economy from the

international nuclear renaissance.

However, the extent of the remit of ORED is less clear.

Specifically, it is not clear whether its role will extend beyond

providing information and address deployment constraints

(e.g. planning and connection issues). The role of ORED

should mirror that of the OND. It should have a proactive role

providing practical support and investing in the supply

chains of priority renewable technologies. The Supply Chain

Groups Programme (SCGP), run by BERR, offers a good

precedent for the type of support ORED could provide to

industry. The SCGP has helped the automotive and

aerospace industries raise the productivity of their supply

chains. Under the programme, Tier 1 suppliers are provided

with financial assistance to help improve the supply chain for

their products. There is a strong case for using the SCGP

model to strengthen low-carbon energy technology supply

chains, for example in the offshore wind industry.

Supporting the UK offshore wind supply chain
The offshore wind market looks set for a sustained period of

significant growth and next-generation turbines are already

under development. Whilst some UK companies are at the

forefront of these developments, they have experienced

difficulty sourcing components locally. Government needs to

provide targeted support to improve the capabilities and

raise the productivity of the UK offshore wind supply chain. 

Strengthening the UK supply chain would also make the UK a

more attractive investment location for the major turbine

manufacturers. Most of these companies are likely to be

considering new production facilities in light of the tight

supply of turbines worldwide and the UK needs to improve its

record in attracting investment from them. Rival locations

are already making large investments to attract offshore

turbine production facilities. For example, Bremerhaven in

Germany has initiated a project to make the city a leading

location for the manufacture of offshore wind turbines and

has allocated significant resources to the project. Clipper

Wind Power’s decision to develop its new generation of

7.5MW offshore wind turbines in North East England shows

that the UK can attract major industry players. This success

must be built on by providing targeted support to the

offshore wind supply chain to ensure that the UK attracts

manufacturing as well as R&D investment in this sector in the

future.

UK manufacturers can only play their part in the move to a

low-carbon economy if they can draw on the right skills. The

UK is currently facing a mismatch between the demand for

and supply of higher-level engineering skills. The demands of

developing and delivering manufacturing solutions for the

17Low Carbon Energy: A balanced approach Business opportunities
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UK’s low carbon agenda will place even greater pressures on

the skills system. Ensuring that more young people progress

towards higher-level learning in key subjects and that

responsive training provision is available to upskill the

existing workforce will require coordination between

policymakers, the Sector Skills Councils and education

providers. An enhanced engineering skills base would

significantly enhance the prospects for competitive low-

carbon energy supply chains in the UK 

Creative public procurement
Government can also follow through on its low-carbon

industrial strategy by leveraging the power of public

procurement to help accelerate the deployment and

development of alternative energy technologies. Amongst

other things, this will require creative thinking from public

procurers and a procurement process which is better tailored

to innovative businesses. 

Creative procurement
The total public sector procurement budget is approximately

£160bn per year. The sheer size of the budget suggests that

there should be ample opportunity to support low-carbon

energy technologies through public procurement. However

the public sector, in its many guises, is perhaps less obviously

a consumer of energy technology than it is of, say, medical

equipment and weaponry through the NHS and the Armed

Forces respectively. However, by thinking creatively, public

procurers should be able to find ways to support the low-

carbon energy agenda. For example, the US Navy has

contracted Ocean Power Technologies to supply and build

1MW wave farm for the Marine Corps base on the island of

Oahu in Hawaii. The demonstration project is seen as a

potential precursor for the deployment of wave power at US

naval bases worldwide. The UK should explore if similar

opportunities exist to demonstrate and deploy low-carbon

energy technologies in the public sector -e.g. wave or tidal

energy devices at coastal installations.

Engaging innovative businesses
Government can act as a lead customer and help prove that

an innovation has a market. Small companies with

innovative goods or services need orders to justify the

viability of and secure financing to commercialise their

innovation.

However, to become a better customer to innovative

businesses, the Government needs to upgrade the skills of

public procurers and give them the incentives to buy

innovative products and services that represent long-term

value for money. It should do this by drawing on private sector

expertise and working with experts in the Technology

Strategy Board (TSB) to improve the quality of public

procurement practices. However, a bureaucratic culture that

often dismisses innovation as too risky needs to be overcome.

The current, narrow focus on short-term efficiency savings

often discounts the benefits of innovation over the long-run

and places innovative businesses at a disadvantage. 

Government also needs to become more strategic about its

role as a customer and the markets in which it operates. For

example, the opportunity to place climate change objectives

at the heart of public procurement must not be lost. By

revamping the Small Business Research Initiative (SBRI) to

help small, highly innovative, technology companies

commercialise their innovations, Government has begun to

take small steps in supporting innovative businesses in a few

areas of public procurement process. Similar progress needs

to be made with the rest of the procurement budget. The

successful Small Business Innovation and Research (SBIR)

programme in the US offers an example of how this might be

achieved.

The “Small Business Innovation and Research”
programme, a US success story 
The SBRI in the UK was modelled on a long-running initiative

in the US called the Small Business Innovation and Research

(SBIR) programme. The US programme was established in

1982 to address the “failure to translate [the USA’s] research

prowess into commercial advantage” that was thought to be

undermining US competitiveness. SBIR was introduced, with

some controversy, as a wholly new initiative that used the US

government’s considerable procurement power to create

innovation and deliver new, commercialised products to

market. The programme phases funding over three stages to

help de-risk the Federal Government’s investment while also

helping to support innovative small businesses. The most

recent assessment of the programme highlighted a number

of successes:

• a third of companies reported university involvement in

their SBIR project;

• over 20% of companies participating in SBIR were

founded entirely or partly because of a prospective award

under the scheme; 

• two-thirds of the SBIR projects would not have taken

place without SBIR funding; and 

• just under half of phase-two projects reach the market

place.

The US Department for Energy’s (DoE) is one of eleven US

government departments and agencies to participate in the

$2 billion programme. Of the 66 technical topics supported

in the DoE’s 2009 funding round, 29 are related to low-

carbon energy technologies such as carbon capture and

storage, wind and solar technologies, energy storage for

hybrid vehicles, lightweight materials for vehicles, wave and

current energy technologies and nuclear technologies. On

average, 40 per cent of DoE phase one awards get a phase

18 Low Carbon Energy: A balanced approach Business opportunities

45041 EEF Low Carbon Report.qxp  4/12/08  08:57  Page 18



two award and of those that get phase two awards, another

40 per cent are able to commercialise their innovations.

In the UK, the Technology Strategy Board (TSB) has been

tasked to revamp and relaunch the UK version. The TSB

hopes to improve the SBRI’s effectiveness in the UK by

narrowing its focus to only technological innovations and by

copying the phased-funding structure used in the US. The

new programme will be piloted with the Ministry of Defence

and the NHS. But the success of the Department of Energy in

the US underscores the important role government

procurement can play in helping to bring innovative low-

carbon technologies to the market.

Focused technology support

The refinement, development and demonstration of energy

technologies will be an important catalyst for the transition

to a low-carbon economy. Many low-carbon energy

technologies, especially renewable technologies, are either

currently very costly, at an early stage of development or

both. However, developing energy technologies is a lengthy,

risky and expensive process. Market forces alone are unlikely

to deliver the required development, especially within the

timescale required by UK climate change policy objectives.

Therefore, public support for research and development

(R&D) and demonstration of technologies will be a crucial

element of a low-carbon energy strategy. 

Not surprisingly, public support for energy-related R&D has

decreased significantly since privatisation of the energy

industry in the 1990s. However, the emergence of climate

change and re-emergence of energy security as major

political concerns has led to a shift in policy. The recent

establishment of the Energy Technologies Institute (ETI)

and launch of the CCS demonstration project are testament

to this change of direction. However, scope for improvement

remains. In particular, funding for energy RD&D needs to be

given greater priority, technology policy needs to be better

coordinated, and support made more accessible. 

Greater priority for energy R&D 

“My point on R&D support in the UK is not that individual
mechanisms are always good or bad, but the quantum,
relative to other jurisdictions is less and, even though we
have seen a modest increase in the last few years, relative to
the sorts of benefits that are provided to our competitors, it
is very, very modest.” 

Sir John Rose (Chief Executive, Rolls-Royce Group plc), BERR Committee, 21 February 2008

Sir John’s words are especially true for energy technology.

Government support for energy-related R&D in the UK has

been very limited in comparison with that in the other major

industrialised economies. Support in the UK has been

consistently the lowest in G7 over the past decade, and

remains so by a significant margin. In 2006, the UK budget

for energy R&D, as percentage of GDP, was less than a

quarter of the USA’s budget and less than a fiftieth of

Japan’s. 

There are a number complicating factors which make

international comparisons of R&D budgets difficult. For

example, the existence of devolved administrations and

publically owned utilities, and the way their R&D budgets are

reported, can render international comparison problematic.

However, since all available data sets (e.g. Eurostat and IEA)

rank the UK firmly at the bottom of the G7, data quality

would have to be wrong by many orders of magnitude to

change this ranking.

Source: Eurostat

In any case, not only is UK support for energy R&D

significantly lower as a percentage of GDP, it represents a

much smaller share of the total R&D budget. In 2006, energy

accounted for 0.2% of the UK’s R&D budget, compared to

0.9% in the US and 15.2% in Japan. Budgets for energy-

related R&D should be complied and measured in the same

way as other R&D budgets, and therefore provide a sounder

basis for international comparisons.
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Source: Eurostat

Recent developments such as the strengthening of the TSB,

the establishment of the ETI, and the launch of the CCS

demonstration competition suggest that the Government is

beginning to place a greater priority on supporting the

research, development and demonstration of low-carbon

energy technologies. However, the impact on overall support

and the level additional funding available remains unclear.

Some 60% of the public sector contribution to the ETI, a

jointly funded public private partnership, for the period

2008-11 will come from the EPSRC budget and the scale of

public support on offer in CCS demonstration project has yet

to be revealed. 

The level of public support for energy-related R&D in the UK

needs to be increased to match the ambition of climate

change policy. Not only would this increase the support

available to innovative businesses, it would send out a signal

that the Government is prepared to back as well regulate

businesses to deliver a low-carbon economy. Additional

funding should be consistent with industrial strategy and

focus on the technologies which offer the most promising

combination of business and abatement opportunities for

the UK. 

Simplify business support
Support for energy technology needs to be simplified and

made more accessible to businesses. There are a significant

number of organisations, with different agendas, different

constitutions, different jurisdictions, and overlapping remits.

This landscape seems to have evolved as a result of a series

of ad hoc initiatives to address specific market failures rather

than by deliberate design. For many businesses, the current

support system is confusing, difficult to navigate, and

unnecessarily time consuming.

Source: EEF, adapted from BERR

Note: NDPB = Non-Departmental Public Body

There is a good case and strong precedent for setting up

organisations dedicated to delivering support at different

stages of the innovation process. The skill sets and

knowledge required to support technology projects at each

stage of their development are different. There is also a good

rationale for some overlap between the support provided at

each stage of the developmental process. If support were

too compartmentalised, there would be a risk that

administrative barriers and a lack of continuity would

undermine the progress of projects. 

Whilst the range of technologies and diversity of solutions

mean that no single organisation can take responsibility for

delivering support across the entire innovation chain, there is

strong case for better coordination of support. The sheer

number of bodies and level of overlap between them is

confusing for businesses and counterproductive – it makes

accessing support costly and time consuming. A single

organisation must have clear responsibility for and strategic

oversight over the whole system.

The establishment of DECC provides an excellent

opportunity for a clearer and better coordinated support

system. DECC should review the role of each organisation

and identify and eliminate any unnecessary overlaps. An

overarching strategy could then be produced assigning

distinct roles and setting technology priorities for each

organisation. 

The confusing nature and apparent lack of coordination of

the energy technology support system means it can be hard

for businesses to identify the most appropriate source of

support for their project and then manage a project
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straddling the boundaries of the different stages of

innovation. The recent proposals from BERR’s Business

Support Simplification Programme (BSSP) are very positive

and provide an excellent foundation to make energy

technology support more accessible. Priority should be given

to creating a single point of contact for advice on what type

of support is available and which organisation a business

should approach for their specific needs.

Balanced approach

A common theme underlying most of the issues discussed

and recommendations made in this report is a belief that

low-carbon energy policy needs to be balanced. At times,

there may be a role for negative incentives, such as making

energy more expensive. To date, policy has focused on these

types of incentive e.g. carbon pricing and energy taxation.

However, to maintain support for climate change policy,

especially in today’s challenging economic climate, greater

emphasis needs to be placed on positive incentives (.e.g.

technology and supply chain support). The perception of an

even-handed approach will be almost as important as the

material benefits provided by support for businesses. 

An important case in point is the much discussed auction

revenues from Phase III of the EU ETS. Government is

expected to receive a substantial revenue stream from the

auctioning of emission allowances from 2013 onwards, in

the region of £4.5bn a year and £32bn over the lifetime of

Phase III21. Inevitably many interest groups, sectors of the

economy and commentators have called for ring-fencing of

all or part of this projected revenue for various support

programmes (e.g. CCS demonstrators). Intuitively, there

would appear to be a strong case for using the proceeds of

the auctions to support the expansion of low-carbon energy

and the transition to a low-carbon economy. 

However, there are compelling reasons why any crude ring-

fencing or hypothecation of EU ETS auction revenues would

not be a good idea. First, the level of auction revenues will be

uncertain and could even be quite volatile as the price

companies will be willing to pay for emissions allowances is

based on a complex and changing set of factors. Second, as

we have seen, there is a wide range of options for reducing

the carbon intensity of energy supply. The abatement

potential and costs of many of these options are currently

uncertain and could change significantly in the near future.

Therefore, basing major public finance decisions and low-

carbon investments on EU ETS auction revenues would not

be good policy. There would be considerable uncertainty

over whether sufficient funds would be generated to support

all projects earmarked for a share of EU ETS auction

revenues. This would compromise the Government’s ability

to plan ahead and reduce the confidence of any potential

co-investors in these projects. In addition, any projects

automatically supported by auction revenues might

transpire not to be particularly cost-effective abatement

options. Hypothecated funding decisions would not be

subject to the discipline and full scrutiny provided by the

Comprehensive Spending Review. 

However, the Government needs to recognise that

expanding low-carbon energy will be very costly and that the

majority of those costs will fall on energy consumers.

Therefore, the Government needs to clearly communicate to

energy consumers and EU ETS participants how its support

programmes offset the costs imposed the emissions trading

scheme. Transparency is essential. Government will need to

demonstrate consistent and appropriate business support

alongside the revenues it is receiving from the EU ETS

auction. This will be crucial because the combination of

climate change policy costs and EU ETS auction revenues will

provide a high-profile barometer of the even-handedness of

policy. Government needs to demonstrate that long-term

support will be provided to help make the transition to a low-

carbon economy.
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Business opportunities

Stable demand for low-carbon energy is the key to attracting

investment and is an essential foundation for taking

advantage of the business opportunities in the sector.

However, an attractive market will not be sufficient to

develop a low-carbon energy technology industry. The risks

and costs associated with the industrialisation of energy

technology mean that a more pro-active policy will be

required. EEF recommends:

Industrial strategy
• Government must develop an industrial strategy setting

out a clear agenda for the exploitation of the

manufacturing opportunities generated by an expansion

of low-carbon energy. This must include identification of

priority technologies. Offshore wind, marine renewables,

small-scale renewable heat technologies and CCS are

prime candidates.

• Provide targeted support to enhance the competitiveness,

productivity and skill base of UK low-carbon energy

technology supply chains. The potential size of the

markets and capabilities of UK industry provide a strong

case for supporting offshore wind, marine renewables and

CCS supply chains.

• Leverage the power of public procurement in support of

emerging energy technologies. In particular, public

procurers should think creatively about how the public

sector can be a consumer of low-carbon energy and make

the procurement process easier to engage with for SMEs.

Technology policy
• Government needs to increase funding for energy-related

R&D. Any additional funding should be focused on

technologies identified as priorities in the industrial

strategy

• Technology support needs to be simplified and made

more accessible. The newly created DECC should review

the existing system, simplify it where possible, and

develop an overarching energy technology strategy to

ensure that the efforts of the wide range of suppliers are

coordinated and support national objectives.

Balance
• Low-carbon energy policy must be even-handed,

balancing positive and negative incentives for businesses,

and be seen to be so. In particular, the Government must

clearly communicate the support available to those

affected by EU ETS and demonstrate how this offsets the

cost of auctioning permits which will generate substantial

revenues for HM Treasury.
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About us

EEF is a trusted partner to thousands of 

employers around Britain. We work on behalf 

of over 6000 companies, in manufacturing,

engineering, technology and beyond. Together,

they employ close to a million people. On any

given day you’ll find us helping our members

tackle a whole range of employment challenges. 

Our regional network brings us much closer 

to the businesses we support, whilst our offices 

in London and Brussels stay equally close to

government – influencing the way policy is 

made and alerting our members to any changes 

in legislation that might affect them. 

Broadway House

Tothill Street

London SW1H 9NQ

T 020 7222 7777

F 020 7222 2782

E enquiries@eef.org.uk

www.eef.org.uk

32 High Street

Hadleigh

Ipswich IP7 5AP

T 01473 827894

F 01473 824218

Barleythorpe

Oakham

Rutland LE15 7ED

T 01572 723711

F 01572 757657

54 High Street

Sandy

Bedfordshire SG19 1AJ

T 01767 681722

F 01767 691773

Derwent House, Town Centre

District 1, Washington

Tyne & Wear NE38 7SR

T 0191 416 5656

F 0191 417 9392

Mount Pleasant

Glazebrook Lane

Glazebrook

Warrington WA3 5BN

T 0161 777 2500

F 0161 777 2522

Broomgrove

59 Clarkehouse Road

Sheffield S10 2LE

T 0114 268 0671

F 0114 266 4227

Station Road

Hook

Hampshire RG27 9TL

T 01256 763969

F 01256 768530

Engineers’ House

The Promenade

Clifton Down

Bristol BS8 3NB

T 0117 906 4800

F 0117 974 4288

St James’s House

Frederick Road

Edgbaston

Birmingham B15 1JJ

T 0121 456 2222

F 0121 454 6745

Fieldhead

Thorner

Leeds LS14 3DN

T 0113 289 2671

F 0113 289 3170

SEMTA (strategic partner)
14 Upton Road

Watford

Herts WD18 0JT

T 01923 238441

F 01923 256086

ECIA
Broadway House

Tothill Street

London SW1H 9NS

T 020 7799 2000

F 020 7233 1930

Northern Ireland
7 Pilots View

Heron Road

Belfast BT3 9LE

T 02890 595050

F 02890 595059

Scottish Engineering
105 West George Street

Glasgow G2 1QL

T 0141 221 3181

F 0141 204 1202

For further details concerning 
this report please contact:

Roger Salomone Energy Adviser

T 020 7654 1561

E rsalomone@eef-fed.org.uk

Stephen Radley Chief Economist

T 020 7654 1530

E sradley@eef-fed.org.uk
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