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ABSTRACT

Energy efficiency is an essential plank of the Government’s energy and climate
change policies. The Government expect improvements in energy efficiency (that
is to say, the more efficient use of delivered energy) not only to be translated into
lower energy consumption, and thereby lower greenhouse gas emissions, but
simultaneously to contribute to their other energy policy objectives—security of
supply, greater competition in energy markets, and the reduction of fuel poverty.
This is a lot to ask, and in placing such weight on energy efficiency the
Government appear to have no clear view on how to measure, and thereby manage
it. We believe that reduction of the United Kingdom’s absolute energy
consumption, leading to reductions in emissions, should be the ultimate objective
of energy efficiency. We propose a methodology to measure progress towards this
objective.

At the same time, while the focus of policy shifts to the use of delivered energy the
Government should not lose sight of the importance of enormous wastefulness of
the electricity generating industry: in 2003 no less than 61.3 percent of the energy
content of the fuel used in power stations was either dispersed into the atmosphere
as waste heat or lost as a result of the inherent inefficiency of the generating
process.

We recommend simplification of the plethora of departments, policy instruments
and agencies involved in promoting energy efficiency. Government have a
responsibility to provide clarity and leadership, something they are currently failing
to do.

We have analysed in detail the wide range of “carrots and sticks”—regulatory
instruments, fiscal incentives, and so on—that the Government are using to
promote energy efficiency. Much is already being done, though we believe the
Government could do more to develop markets for community heating, to raise
product standards, and to sponsor energy research.

The Government should also be encouraging innovation in the construction
industry, particularly given the scale of new housing development planned for the
south-east. Progressive raising of the standards contained in Part L. of Building
Regulations (which still lag behind those in many other European countries),
better enforcement of these standards, investment in training, skills, and applied
construction research—the Government needs to do more in all these areas.
Changing behaviour will be crucial. Gains in energy efficiency are not necessarily
translated into reductions in energy use—for instance better insulation may simply
be used to provide higher internal temperatures. At the macroeconomic level, it
has been argued that improvements in energy efficiency effectively reduce the price
of energy, and as a result stimulate economic growth and increased energy
consumption. The Government have yet to engage adequately with these
behavioural issues.

Energy still figures low on most people’s priorities, and consequently as a nation
we are profligate in our waste of energy. Long-term reductions in energy use will
only be possible if the millions of users—individuals, businesses, schools and other
public-sector bodies—are educated, encouraged, and given access to real-time
information on their use of energy and its costs, economic and environmental.
People can only make good decisions if they have access to good information. We
need to become a nation of mature, well-informed energy users.
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Energy Efficiency

CHAPTER 1: INTRODUCTION

Scope

1.1. In July 2004 we appointed a Sub-Committee to explore the contribution that
energy efficiency could make towards achieving the Government’s objective,
set out in the 2003 Energy White Paper', of reducing carbon dioxide
emissions by 20 percent by 2010. We have examined in detail the practical
measures designed to fulfil this objective which were outlined in the Energy
Efficiency Action Plan’, published in 2004.

1.2. The scope of our report is broadly similar to that of the chapter on energy
efficiency in the White Paper. This means we have not addressed either low-
carbon generation or transport. With regard to the former, we have already
analysed the Government’s policies to promote renewable electricity
generation in our report Renewable Energy: Practicalities,” which our current
Report is intended to complement. While we have included a chapter on
encouraging markets for heat, in the process touching on renewable heat,
particularly biomass-fuelled district heating and combined heat and power,
we have not considered renewable energy in detail in this inquiry.

1.3. Nor have we considered transport. While acknowledging its critical
importance to the Government’s environmental objectives, we were aware
that its inclusion would have hugely extended the scope of our inquiry. In
addition, recent reports by House of Commons Select Committees on
aviation, and on “cars of the future”, have covered many of the issues that we
might otherwise have addressed.*

1.4. This means that while we have addressed the two largest contributors to
United Kingdom greenhouse gas’ emissions—business and industry
(representing almost a third of total emissions) and households (representing
almost a quarter)—we have excluded a sector, transport, representing almost
another quarter.® We note, moreover, that the projected expansion of air
transport, and the continuing increases in road traffic, will mean that

U Qur Energy Future—creating a low carbon future, February 2003 (Cm 5761)—hereafter referred to as the
“White Paper”.

2 Energy Efficiency: The Government’s Plan for Action, April 2004 (Cm 6168)—hereafter referred to as the
“Action Plan”.

3 Science and Technology Committee, Renewable Energy: Practicalities, 4% Report, Session 2003-04 (HL
Paper 126).

4 See Environmental Audit Committee, 9th Report of Session 2002-03, Budget 2003 and Aviation (HC 672),
and follow-up reports; Transport Committee, 17th Report of Session 2003-04, Cars of the Future
(HC 319-1).

5 The “basket” of major greenhouse gases as follows: carbon dioxide (CO2), methane (CHa4), nitrous oxide
(N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFs). As these
gases vary widely in the extent of their impact upon the atmosphere, emissions are normally quantified in
terms of carbon equivalence—most commonly, millions of tonnes of carbon equivalent (MtC). COz is the
least potent by weight, but by far the most significant in volume and overall impact, representing over 80
percent of United Kingdom emissions.

6 Review of the UK Climate Change Programme: Consultation Paper, December 2004, pp 20, 56.
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transport emissions are projected to grow by some nine percent from 2000-
2010, and that they are likely to continue to grow for the foreseeable future.
At present the bulk of such emissions derive from road transport. However,
as the House of Commons Environmental Audit Committee has repeatedly
argued, the projected growth in air travel in coming decades means that
emissions from this source, which as a result both of altitude and of the
contribution of water vapour are 2.5-2.7 times more damaging than
equivalent surface-based emissions, could “entirely negate” savings in other
areas.” International action to address emissions from the transport sector
will be essential if emissions are to be kept under control in the long term.

Acknowledgements

1.5.

1.6.

The membership of the Sub-Committee is set out in Appendix 1, and our
Call for Evidence in Appendix 3. We received valuable written and oral
evidence from the witnesses listed in Appendix 2. In October 2004 we held a
seminar at the Institution of Electrical Engineers, to which a range of experts
in the field contributed. In the course of our inquiry we also travelled to
Germany and Sweden, while within the United Kingdom we visited the
Building Research Establishment at Watford, Leicester, Durham University,
and the Flagship Home in Knightsbridge. We wish to put on record our
warm thanks to all those who have assisted us in our work.

Our Specialist Adviser for this inquiry was Professor Roland Clift, Director
of the University of Surrey Centre for Environmental Strategy. We have been
extremely fortunate to benefit from his expertise and enthusiasm, which have
contributed enormously to our work.

7 Budget 2003 and Aviation, p 9.
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CHAPTER 2: DEFINITIONS AND MEASURES

Introduction

2.1.

2.2.

Energy efficiency is inherently a narrow term: technically, it refers to the
proportion of energy within a fuel which is converted into a given output.
However, when used as a policy term, as in the statement in the White Paper
that it is “the cheapest and safest way of addressing all four [energy policy]
objectives”, it must have a broader meaning.® These objectives—the
reduction of carbon emissions, the enhancement of the security of energy
supplies, the improvement of the competitiveness of British businesses, and
the reduction of fuel poverty—are diverse in nature. Can energy efficiency
possibly deliver all these policy goals? Is too much weight being placed upon
it, and is there a danger that policy-makers will lose sight of its essential
meaning and limitations?

These questions in turn raise concerns over how energy efficiency is to be
measured, and hence how targets can be set. In the course of our inquiry it
has become increasingly clear that both energy efficiency itself, and the
motivation behind the current emphasis upon energy efficiency, are poorly
understood. Our aim therefore in this first chapter is to analyse what energy
efficiency is, how it can be measured, and what it can be expected to achieve.

Background

2.3.

2.4.

2.5.

The Government’s appeal to “energy efficiency” as the means to achieve four
distinct energy policy objectives is simply the latest proof that the term can
mean different things at different times and in different places or
circumstances. In the words of Professor Tadj Oreszczyn and Professor
Robert Lowe, “The last 30 years of energy efficiency in buildings in the UK
have seen a range of different policy instruments ... motivated by a desire to
improve security of supply, improve health and comfort, save money and
energy and most recently, reduce carbon emissions.” (p 70)

The Association for the Conservation of Energy (ACE) echoed this point,
noting that in 1982-83 the House of Lords Select Committee on the
European Communities (now the European Union Committee) justified
what was then called the rational use of energy for “purely competitive,
economic and strategic” reasons.’ This report, prepared with the memory of
the oil price shocks of the 1970s still fresh in people’s minds, makes no
mention of the environment. In marked contrast, by the early 1990s the same
Committee had concluded that “there is now an environmental imperative to
save energy”.'’ (p 57)

In the last decade more evidence has emerged on the rate of climate
change,"! which has become, in the words of the Prime Minister in

8 The words quoted are from paragraph 1.19.

9 House of Lords Select Committee on the European Communities, The Rational Use of Energy in Industry,
8th Report, Session 1982-83 (HL Paper 83), pp viii-ix.

10 House of Lords Select Committee on the European Communities, Energy and the Environment, 13th
Report, Session 1990-91 (HL Paper 62-1), p 23.

11 This evidence is drawn together in the Third Assessment Report by the Intergovernmental Panel on
Climate Change, published in 2001 (http://www.ipcc.ch). For the Prime Minister’s speech see
http://www.number10.gov.uk/output/page6333.asp.
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September 2004, “the world’s greatest environmental challenge”, a
phenomenon “so far-reaching in its impact and irreversible in its destructive
power, that it alters radically human existence”. However, despite this
reinforcement of the environmental rationale for energy efficiency, the
Government continue to insist that energy efficiency must be made to serve
all four energy policy objectives without giving explicit primacy to any one of
them.

Just as the four objectives of Government energy policy differ in nature, so
the way in which the contribution of energy efficiency to their achievement is
measured necessarily differs in each case. As a general rule, what cannot be
measured cannot be managed, so if something is measured in several
different ways management becomes, to say the least, problematic. There is
no doubt that energy efficiency potentially impacts on a wide range of policy
objectives. However, the Government’s approach, presenting energy
efficiency as all things to all men, risks creating confusion. The written
evidence presented by the Government was opaque and unstructured, with a
series of numbered annexes (some previously published); in oral evidence we
found it equally difficult to get at a clear sense of the fundamental policy,
while our discussions with other witnesses have revealed a multiplicity of
incentives, instruments and agencies active in the field—in short, muddle.

Energy efficiency has been drafted into the service of a wide range of
policy objectives since the 1970s, but the way it has been understood
and measured has been elusive and variable. We have been dismayed
in the course of our inquiry by the inconsistency and muddle of much
current thinking about energy efficiency.

This muddle is not the sole responsibility of Government, but only
Government can resolve it. However, the current attempt to present
energy efficiency as ‘“the most cost-effective way to meet all [four]
energy policy goals” only adds to the confusion. At the very least,
careful oversight will be needed to ensure that the targets set for
energy efficiency are defined, that conflict between them is avoided,
and that progress is measured. We urge the Government to bring
greater clarity and intellectual rigour to its presentation of energy
efficiency.

Measuring energy efficiency

2.9.

As we have already noted, energy efficiency is strictly speaking a narrow
technical term. For this reason various proxy measurements are used in
assessing its contribution to energy policy. Broadly such measures fall into
three categories:

e The amount of energy consumed in relation to particular outputs or
quantities: for instance, terms such as energy intensity and energy ratio
are used, though not always consistently, to describe total energy
consumption per unit of GDP, or energy consumption per head of
population, or per household.

e Impact on absolute energy demand, measured either in terms of
delivered energy (the energy provided to end-users) or primary energy
(the energy resources feeding into the economy and converted into
convenient forms such as electricity).
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e Impact upon carbon equivalent emissions, often used as a proxy for
changes in energy efficiency. This impact may be measured either in
absolute terms, or in terms of carbon intensity—that is, carbon
equivalent emissions per unit of GDP.

None of these measures is ideal, since each incorporates a number of
variables which obscure the impact of energy efficiency per se. Energy
intensity, for instance, which, as the Government note, is “traditionally ...
used as a proxy for energy efficiency” (p 4), may be affected by wider
structural changes—in the case of the United Kingdom in recent decades,
the decline of carbon-intensive industries such as steel and coal, and the
move towards a service economy. On the other hand, although energy
efficiency is conventionally regarded as the rate at which delivered energy is
converted into useful outputs, concentration on delivered energy alone would
risk overlooking the effects of economic or demographic changes, not to
mention the impact of fuel switching (e.g. from coal to gas in electricity
generation), which has a profound impact upon primary energy demand and
greenhouse gas emissions. In the words of the Royal Academy of
Engineering, “of all energy measures, [delivered energy] is the most
misleading” (p 2).

So what is the Government’s preferred measure? We have already noted that
the Government see energy efficiency as a means of delivering all four White
Paper objectives—unfortunately the inconsistencies between these objectives
mean that the Government seem unable to agree upon a single measure. The
Executive Summary to the Action Plan, for example, notes that “energy
efficiency has been improving steadily over recent years”. It then asserts that
“across the economy as a whole ... we could reduce energy use by around 30
percent”. The next sentence continues, “The White Paper identified
potential savings of around 10 million tonnes of carbon by 2010, and a
similar quantity by 2020”. Efficiency, energy demand, carbon—the
relationships between them are wholly unclear.

In contrast, Ofgem brought a welcome note of clarity to the issue of
measurement with regard to specific policy objectives: “It is ... important for
the programmes to be measured in the units of their objective: that is if the
programme is being designed to reduce carbon emissions the activity being
promoted should be measured in units of carbon abated and similarly if the
programme is intended to reduce the numbers of those in fuel poverty then
the success of the programme should be measured by the numbers taken out
of fuel poverty. Neither the Warm Front programme or the EEC' are
measured in such a way”. We agree. (p 307)

The evidence presented by the Government to this inquiry did not get us
much further in identifying a preferred measure of energy efficiency, though
it did establish the Government’s wish to bring out what Mr Jeremy Eppel,
of Defra, called “the totality of systemic energy policy”. Within this totality,
he told us, the Government’s new emphasis on energy efficiency marked a
new focus on “final energy use more than primary energy use”. (QQ 3-4)

12 The Warm Front programme is dedicated to improving housing standards and reducing fuel poverty; the
Energy Efficiency Commitment (EEC) is a commitment taken on by energy suppliers to install energy
efficiency measures in domestic properties with a view to reducing carbon emissions.
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It may be helpful therefore to break down the “totality of systemic energy
policy” into stages. This reveals inefficiencies at every stage of the process of
converting primary fuel sources into useful outputs:

e Acquisition of fuel: the extraction, refining and transportation of bulky
fuels, such as fossil fuels and biomass, itself consumes a substantial
amount of energy.

e Generating inefficiency: there are limits on the levels of efficiency that
can be achieved in converting primary fuels into delivered energy—these
are particularly marked in the case of electricity generation. The most
efficient devices for generating electrical energy from fossil fuel,
Combined Cycle Gas Turbines, currently operate at efficiencies of 45-50
percent; over 50 percent is possible, but that takes one close to the
thermodynamic limit, which represents an absolute constraint.
Efficiencies in exploiting heat, on the other hand, are not subject to the
same thermodynamic limit, and are therefore much higher, reaching 90
percent or more. By using some of the low-grade heat rejected from
electricity generation combined heat and power (CHP) plants can
achieve 80 percent or more total conversion efficiency.

e Distribution: all transmission and distribution systems lose energy.
Within the United Kingdom it is estimated that 1.5 percent of electricity
is lost via the transmission network, and a further 6 percent between grid
supply points and customers’ meters—a total of 7.5 percent, or some 30
TWh/year.

e Technical inefficiency: this covers all sorts of technical energy loss, from
inefficiency in buildings (such as poor insulation), through boiler
inefficiency or the overpowering of motors in domestic and commercial
appliances such as refrigerators, to efficiency of industrial processes.

e Behavioural inefficiency: even with efficient appliances or buildings,
consumers still use them inefficiently. They may waste energy by leaving
lights on, electrical appliances in standby mode, or doors or windows
open. They may also find new and extravagant ways to use energy, such
as patio heaters, in order to enhance their quality of life.

The first three bullet points are concerned with the delivery of energy (in
either its primary form, such as gas, or converted into electricity) to end
users. “Energy efficiency” is conventionally regarded as being concerned with
the last two, and these will be the focus of this report.

However, as Tom Delay, Chief Executive of the Carbon Trust, told us,
greenhouse gas emissions link all the stages—carbon, he argued, was the
“only common currency” allowing one to assess the totality of energy policy,
and the role of energy efficiency within it (QQ 71-72). Energy efficiency is a
means to an end, and any measure must therefore be composite—that is to
say, it must focus on the potential for a reduction in demand for delivered
energy, which will in turn be related to the achievement of a specific policy
goal. Of all the Government’s long-term goals for energy policy, tackling
climate change has been identified as the “greatest challenge”; given that
carbon is also the only common currency linking all stages of energy
production and use, we believe that carbon should be the ultimate measure
of energy efficiency.
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This is the approach we have adopted in this Report. To avoid confusion
between “energy supply” and “energy efficiency”, we have focused on
delivered energy, and have not assumed a major shift in energy supply
towards low-carbon sources such as renewables or nuclear power. However,
we have considered possible changes from one form of delivered energy to
another. As background, we have also investigated how the carbon intensity
of delivered electrical energy has changed since 1990 (see below,
paragraphs 2.41 ff).

In September 2004 the Prime Minister identified climate change as
“the world’s greatest environmental challenge”. We agree, and
believe that the fundamental objective of policies in favour of energy
efficiency at the present time must be the absolute reduction of
carbon emissions. This objective must be reflected in the setting of
targets for and the measurement of energy efficiency. While the
targets in the White Paper have been expressed in terms of reductions
in carbon equivalent emissions, the confusion of measures that is
found elsewhere in Government policy statements undermines their
credibility. We recommend that the Government henceforth adopt a
more rigorous approach to the measurement of energy efficiency in
terms of carbon.

Establishing a baseline

2.18.

2.19

Measuring energy efficiency in terms of carbon will only make sense if there
is a clear methodology for assessing the carbon impacts of changes in energy
demand, and if the baseline for assessing carbon emissions is transparent and
consistent. Unfortunately, the presentation of the Government’s targets for
reducing carbon emissions is profoundly confusing.

.In outline, the Kyoto Protocol, which came into force in February 2005,

commits the United Kingdom to reducing greenhouse gas emissions by 12.5
percent below 1990 levels by 2008-12." This reduction had already been
achieved by the turn of the century, and although emissions of carbon
dioxide have since crept back up the United Kingdom remains on target to
meet its Kyoto obligations through reductions in emissions of other
greenhouse gases. In addition, the Government have adopted a national
target to cut carbon dioxide emissions by 20 percent below 1990 levels by
2010 (that is, from 165.1 MtC to 132.1 MtC). They have also accepted the
recommendation of the Royal Commission on Environmental Pollution
(RCEP) that the United Kingdom seek to cut carbon dioxide emissions by
60 percent by 2050.'* These various figures and targets are summarised in
Table 1.

13 The base year figure (which in fact incorporates 1990 emissions of CO2, CHs4 and N20, and 1995
emissions of HFCs, PFCs and SFe) is currently calculated to be 209.7 MtC. The United Kingdom is
obliged to cut this to 183.5 MtC, averaged over the five years of the commitment period.

14 A cut of 60 percent, if replicated by other developed countries, would allow stabilisation of carbon dioxide
concentrations in the atmosphere at no more than 550 parts per million, the target adopted by the RCEP.
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TABLE 1
United Kingdom greenhouse gas and carbon dioxide emissions and targets

Total GHG emissions CO: emissions

UK Kyoto baseline 209.7 MtC 165.1 MtC

UK 2003 emissions 181.7 MtC 156.1 MtC

Kyoto target (average for 2008- 183.5 MtC -

2012)

Domestic target for 2010 - 132.1 MtC

RCEP target for 2050 - 66.0 MtC

2.20

2.21.

2.22.

2.23.

.However, when it comes to monitoring these commitments and setting

specific interim targets confusion begins to set in. The cuts in emissions
described in the White Paper and the Action Plan, for example, are set not
against actual 1990 levels, or even the composite Kyoto baseline, but against
“baseline projections” for carbon emissions which in turn derive from the
2000 Climate Change Programme. These baseline projections, which took
into account the effect of structural changes in the 1990s, as well as policies
that had been introduced since Kyoto, were for CO, emissions of 153.8 MtC
by 2010, and total greenhouse gas emissions of 180.2 MtC."

The 2000 Climate Change Programme also proposed a range of new
measures, which have been implemented over the past five years. It stated
that these new measures would deliver, compared to the baseline projections,
an additional 17.75 MtC reduction in emissions by 2010, of which 10 MtC
were ascribed to energy efficiency.'® Such reductions were to deliver,
compared with 1990, a 19 percent reduction in carbon dioxide emissions (to
136 MtC), and a 23 percent overall reduction in greenhouse gas emissions
(to 163 MtC).

Adding to the confusion, whereas the Climate Change Programme, under
the heading “Bringing it all together”, gives projections for 2010, the White
Paper, published three years later, sets its own vaguer but more ambitious
goals for 2020. It asserts that with the measures in the Climate Change
Programme the United Kingdom’s CO, emissions might amount to 135
MtC in 2020, and then sets out the aim of reducing emissions by a further
15-25 MtC below that level (in other words, to 110-120 MtC). Of these
further reductions, some 10 MtC are projected to be from energy efficiency
(and are thus in addition to the 10 MtC savings from energy efficiency
already expected to emerge from the Climate Change Programme by
2010)."

However, in the Action Plan, published a year later, the focus returns to
2010. The projections change yet again—rather than the 10 MtC set out in
the Climate Change Programme, the Action Plan projects savings from
energy efficiency of 12.1 MtC by 2010. However, the Action Plan makes no
projections for 2020. The divergence from the White Paper is explained by

15 Climate Change: The UK Programme, November 2000 (Cm 4913), p 53.
16 Ibid., p 125.
17 See White Paper, pp 26, 32-33.
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the fact that its projections “were not intended to be rigid targets but
illustrated the scale of carbon savings which could be achieved”."®

2.24. The White Paper and the Action Plan do not seek to update the 2000
Climate Change Programme projections across the board. However, in
December 2004 the Government published its Review of the UK Chmate
Change Programme consultation paper. This reveals that whereas the 23
percent cut in greenhouse gas emissions by 2010 described in the original
Climate Change Programme would have meant total emissions of around
163 MtC, the latest projection is that they will stand at 165.4 MtC. Instead
of the projected 19 percent cut in CO, emissions by 2010, to 136 MtC, the
latest projection is that they will stand at 142 MtC, a drop of just 13.8
percent from 1990 levels." It is notable that the Review also suggests that by
2020 CO, emissions are likely to stand at just under 144 MtC, compared
with the 110-120 MtC described in the White Paper.

2.25.The picture is thus extremely muddled. Figures 1 and 2 give actual data from
1990-2003 for greenhouse gas and CO, emissions respectively, combined
with the projections for 2000-2020 given in the Climate Change Programme
and the 2004 Review. They also illustrate how these projections compare
with the United Kingdom’s Kyoto obligation to reduce greenhouse gas
emissions, and the two domestic CO, targets—the Government’s national
target for 2010, and the more speculative goal for 2020 contained in the
White Paper.

FIGURE 1

Greenhouse gas emissions since 1990, projected to 2020
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18 Action Plan, p 10.

19 Review of the UK Climate Change Programme, p 23. Another layer of confusion is added by the fact that
the “baseline” figure for 1990, which in 2000 was set at 211.7 MtC, is now set at 209.7 MtC.
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FIGURE 2

Carbon dioxide emissions since 1990, projected to 2020
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2.26. The graphs demonstrate the difficulty in knowing what credence to give to
the targets described in the White Paper and the Action Plan, given that they
are not savings against a real baseline, but against changing projections,
which are in turn based in turn on a variety of assumptions regarding
economic growth, energy prices, the impacts of policies, and so on. This may
appear to be an academic issue. However, two examples will suffice to show
that changes in baseline projections can have a serious impact on present
policies. The first example is the change in the target for energy efficiency
announced in the Action Plan, which, while increasing the 2010 energy
efficiency target from the 10 MtC described in the White Paper to 12.1 MtC,
announced a reduction in the share of this total ascribed to domestic energy
use from 5 to 4.2 MtC. This was described by the Association for the
Conservation of Energy as “an extraordinary reversal of Government policy”,
which had caused a “crisis of confidence” (p 56). Mr Nick Eyre, of the
Energy Saving Trust, which is sponsored by Defra, admitted that “we were
never quite clear” why the target had been changed—but he thought it might
be the result of “technical issues around what the base line is” (Q 287).

2.27. Another potentially more serious example concerns the National Allocation
Plan (NAP) for the EU Emissions Trading Scheme. We discuss this in more
detail in Chapter 10. At this point we note only that the United Kingdom
last year sought an increase in the level of emissions allowed for British
businesses under the Scheme, on the basis that the revised projections for
“business as usual” emissions indicated that the baseline would in fact be
higher than expected. The Commission has refused to allow the increase,
and as a result, while the Government have agreed to make allocations to
individual sectors according to the original NAP, they are apparently
considering legal proceedings against the Commission.

2.28. Against this background, it is not surprising that our witnesses from Defra,
pressed on the nature of the proposed energy efficiency savings, quickly
found themselves in difficulty:
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“They are real relative savings. They are measured against the baseline that
was projected ... in the ... Climate Change Programme for 2010, so relative
to that baseline, which is the standard baseline that we use for various
policies related to carbon emissions, they are genuine reductions on what
would otherwise have happened had these policies not been put in place.”

(Q18)

We cannot follow this argument. If savings are real, they cannot be relative—
it is meaningless to talk of savings against what might have happened had
certain policies not been in place. For example, the Government have now
conceded that their Climate Change Programme targets for 2010 are unlikely
in fact to be met. Against this background, what is now the status of the 10
(or 12.1) MtC savings assigned to energy efficiency? Admittedly the
calculation of greenhouse gas emissions, and the attempt to quantify savings,
in light of variables such as rates of economic or population growth,
structural change, and so on, is far from straightforward. Nevertheless, the
Government’s approach, with its proliferation of projections and targets, has
created confusion and uncertainty, which risks compromising the practical
delivery of carbon savings.

Levels of carbon emissions should be grounded in clear historical
data, not hypothetical projections. Insofar as projections are
necessary, the methodology on which they are based should be
explicit, transparent and consistent. None of these requirements is
being met at present. The “baseline” for the White Paper targets,
which is derived from the projections contained in the 2001 Climate
Change Programme (which itself took into account the impact of
policies introduced by the Government after the signing of the Kyoto
Protocol in 1990) is obscure. We recommend that the Government
ground its targets more firmly in reality, making it clear how they are
derived and expressing them in absolute year-on-year carbon
equivalent emissions.

Energy efficiency and carbon: the scope for savings

2.31.

2.32.

Figure 3 shows changes in United Kingdom energy demand by sector from
1970-2003 (included in the graph as the last year for which final data are
available), derived from the Digest of UK Energy Statistics (DUKES), and
combines these figures with the DTT’s projections for future energy demand.
These projections take account of policy measures already in place,
including, for instance, EU Emissions Trading. However, they become, as
the DTT acknowledge, increasingly uncertain as one moves towards 2020.

The historical data illustrate the fundamental change of the last 35 years: a
huge decline in industrial energy use (from 62.3 Mtoe in 1970 to 35.1 Mtoe
in 2003), counterbalanced by an equally dramatic rise in the use of energy
for transport (from 28.2 Mtoe in 1970 to 56 Mtoe in 2003). In contrast,
energy consumed in services (a catch-all, including commercial and public
sectors and agriculture) has remained flat, while energy consumed in the
residential sector has crept slowly, but consistently upwards (from 36.9 Mtoe
in 1970 to 47.9 Mtoe in 2003).
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FIGURE 3
UK energy demand by sector, 1970 -2020
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Source: Energy Sector Indicators (1970-2003), DTI Emissions Projection (2005-2020). An
estimate of net energy consumption by the iron and steel industries has been added to the DTI’s
projections.

The projections reveal not only where the Government see scope for future
savings by means of energy efficiency, but the extent to which such
expectations mark a departure from or a continuation of existing trends.
They show, for instance, that while domestic energy consumption has,
allowing for variations in individual years, shown a consistent upward trend
for 35 years, the Government, despite their major programme of house-
building, which is expected to result in almost two million new houses being
built by 2015, expect the trend to be partially reversed before energy
consumption stabilises at a slightly lower level than in 2003.

On the other hand, industrial energy consumption experienced a long
decline, before levelling off in the late 1990s. The Government now expect it
to remain at a similar level before increasing somewhat after 2010—again
reversing a 35-year trend. Yet the Action Plan envisages that a further 3.8
MtC “saving” can be delivered by energy intensive industries by 2010—
illustrating just how hypothetical many of the projected “savings” in fact are.

Finally, the graph shows that consumption of energy for transport—which, as
we have already noted, falls outside the scope of this report—is expected to
carry on rising inexorably, to such an extent that total energy consumption in
2020 is projected to be around 13 percent above 2003 levels. In the absence
of serious action to tackle the growth in both road and air travel, there must
be a risk that energy efficiency gains in other sectors will be wasted.

The graph thus provides a snapshot of the scale of the challenge—more
detail on the targets and policies affecting particular sectors is given in the
relevant chapters below. However, it is when one tries to translate the data
on energy use into carbon, which we have already proposed as the principal
objective for energy efficiency, that the problems really start.



ENERGY EFFICIENCY 21

2.37. The fundamental difficulty is that while changes in energy efficiency affect
the consumption of delivered energy, Government data on greenhouse gas
emissions are derived from the UK Greenhouse Gas Inventory, the annual
report prepared under the United Nations Framework Convention on
Climate Change. Within the inventory, which follows IPCC guidelines,
emissions are assigned to designated source categories, with the result that
some 85 percent of emissions (including, for example, those derived from the
combustion of fuel for transport, or domestic heating, as well as those from
electricity generation) are lumped together under the general heading of
“energy”. Other sources of emissions, such as those from landfill sites, are
unrelated to energy consumption at all. As a result there is no direct read-
across from the data on greenhouse gas emissions to energy efficiency and
end use.

2.38. Figure 4, which presents in bar chart form the data contained in Table 3 of
the Climate Change Programme Review, illustrates the problem. In an
attempt to show the sources of emissions more usefully than in the Inventory,
the Government have broken “energy” down into smaller categories, for
instance treating combustion of fuel (petrol, natural gas, and so on) for
transport or residential uses as distinct “sources” of greenhouse gas
emissions, and creating a new category of “energy supply”, which is
presumably largely made up of electricity generation. However, the
methodology underlying the Government’s approach is frustratingly obscure,
and leads to serious anomalies. For instance, while the combustion of gas for
domestic central heating is treated as a distinct “source” of greenhouse gas
emissions, domestic electrical heating appears to fall under the heading
“energy supply”. As a result of these anomalies, Figure 4 has limited value
for our present purposes.

FIGURE 4
Greenhouse gas emissions by source, 1990 - 2020
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2.39. Figure 5 illustrates in similar form the data contained in Table 4 of the
Climate Change Programme Review. In this the Government have assigned
emissions, including those deriving from energy supply, to end users, and the
result should therefore in principle be more informative. Unfortunately, it is
impossible to read across from these data to the raw figures contained in
DUKES. The categories overlap in ways that are not explained—for
instance, whereas DUKES draws together industrial energy use under a
single heading, in Figure 5 industrial emissions appear to be split up, in ways
that are not explained, between “business”, “industrial processes”, and
possibly other categories. Furthermore, the presentation of non-energy
related sources of emissions, such as landfill sites or particular processes such
as the de-carbonation of limestone in cement manufacture, as “end users”, is
intrinsically artificial and confusing. Thus Figure 5 too is of limited value in
assessing the impact of changes in consumption of delivered energy upon
carbon emissions.

FIGURE 5
Greenhouse gas emissions by end-user, 1990 - 2020
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Source: Climate Change Programme Review.

2.40.In an attempt to pin down the relationship between energy efficiency and
carbon rather more closely, we have commissioned research from Dr Phil
Sinclair, of the University of Surrey, into household energy consumption and
related carbon emissions.” Dr Sinclair’s methodology is summarised in
Box 1. He has used figures for energy consumption that are publicly available
in DUKES, and has converted them from thousand tonnes of oil equivalent
(ktoe) into a simple measure of gross energy, expressed in primary energy
unit of joules.? His analysis shows that from 1990 to 2002 total United
Kingdom household consumption of delivered energy rose by some 17
percent. This total includes fuels used for heating as well as electricity.

2.41.The second part of Dr Sinclair’s work is an analysis of the carbon intensity of
the fuel mix, taking a “life cycle” approach—in other words, including such

20 Dr Sinclair’s paper is printed in Appendix 4.
21 1 kWh = 3,600,000 joules, or 3.6 M]J.
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factors as system losses, losses in fuel extraction, conversion efficiencies, and
so on. Multiplied by the figure for total energy consumption, this produces
an overall figure for carbon emissions resulting from household energy use,
which, by Dr Sinclair’s calculation, have fallen over the same period by just
over half of one percent.”” Significantly, while the results of Dr Sinclair’s
analysis correspond to within a few percentage points with the Government
figures, so as to indicate broad consistency between the two independent
calculations, there are enough differences to demonstrate the difficulty of
establishing a clear link between the Government’s existing data on emissions
and those on delivered energy consumption.

BOX 1

Calculating the effect of energy use upon emissions

e Energy efficiency primarily affects the consumption of delivered energy,
for which annual data are found in the Digest of United Kingdom
Energy Statistics (DUKES).

e Data from DUKES for total energy consumption in a given year are
converted into a neutral measure of gross energy (joules).

e DUKES also provides data on the contribution of different primary
fuels (such as coal, gas or oil) and of electricity to the total.

e The carbon intensity of the total fuel mix in that year is then calculated,
on the basis of a “life cycle” approach—taking into account fuel
extraction, conversion efficiencies of electricity generators, and so on.

e Consumption of delivered energy is multiplied by the figure for carbon
intensity to produce a figure for the greenhouse gas emissions deriving
from the consumption of delivered energy in that year.

e Greenhouse gas emissions as a result of non-energy based activities (e.g.
certain industrial process, the decay of waste in landfill sites, or changes
in land use) are excluded. As a result this methodology provides an
accurate picture of the impact of changes in consumption of delivered
energy upon emissions.

2.42.Dr Sinclair’s calculations cover only the domestic sector, and may require
refinement. However, as an attempt to establish a methodology for
converting energy use into the common currency of carbon, we believe that it
introduces greater clarity into the discussion of energy efficiency, by setting
out an explicit methodology for translating data on energy consumption into
carbon emissions. Only if the Government adopt a similar methodology will
it be possible to demonstrate that their policies on energy efficiency are
grounded in reality and are delivering tangible results. We believe this to be
an essential pre-requisite for public information programmes to promote
energy efficiency.

2.43.1In order to be able to measure the contribution of energy efficiency to
emissions targets, the Government should develop and publicise an
explicit and transparent methodology for calculating the relationship
between use of delivered energy and greenhouse gas emissions. We
have commissioned research which provides one such methodology,
which we believe provides the basis for developing a reliable tool for

22 The Government state on p 63 of the Review of the UK Climate Change Programme that household CO:2
emissions have fallen by around 3 percent since 1990; see also the graphs and tables of CO:2 and
greenhouse gas emissions (pp 21-27).
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measuring the contribution of energy efficiency to reductions in
greenhouse gas emissions. We draw it to the attention of Government.

The fuel mix

2.44.

2.45.

2.46.

2.47.

2.48.

We have already noted that energy efficiency is just part of the story so far as
overall energy use and its carbon impacts are concerned. Our approach to
measurement embraces two components: a figure for the gross amount of
energy actually used by consumers, and a “multiplier”, which reflects the
carbon intensity of the total fuel mix at any given time. Improvements in
energy efficiency principally affect the first of these components, delivered
energy, and this is accordingly the main focus of our report. However, the
impact upon carbon equivalent emissions remains the ultimate measure of
energy efficiency.

If follows that any gains in energy efficiency could be either nullified or
enhanced, as the case may be, by changes in the carbon intensity of the fuel
mix. This could be as a result of fuel switching—for instance, from coal to
gas, or from fossil fuels to renewables or nuclear power—or through changes
in the efficiency with which existing fuels are converted into useful power or
heat.

The impact of such changes in the fuel mix was vividly demonstrated by the
announcement on 21 March of the final figures for United Kingdom
emissions in 2003. These revealed an increase in overall greenhouse gas
emissions, particularly CO,, largely as a result of increased use of coal for
electricity generation, which more than offset improvements in energy
efficiency across the economy as a whole.”” In fact United Kingdom CO,
emissions in 2003 were just 5.6 percent below the 1990 level, compared with
a national target for a 20 percent reduction by 2010.

The then Defra Minister, Lord Whitty, described this rise in carbon
emissions as a “blip”, and “not a long-run tendency”, noting that the rise in
emissions was caused by a “change in electricity sourcing” rather than a
long-term rise in energy consumption (Q 716). Insofar as this is true, the
increased use of coal is simply a partial reversal of the “dash for gas” in the
1990s, in itself a one-off event which saw the contribution of coal and oil to
the electricity generation fuel mix fall from around three quarters to around a
third—and which, indeed, played a major part in the United Kingdom’s
success in reducing greenhouse gas emissions to below the levels set by the
Kyoto Protocol.>* The Minister’s argument thus cuts both ways.

We have not addressed issues such as the efficiency of large-scale power
generation, though we have touched on the role that more efficient combined
heat and power plants might play in achieving the Government’s objectives.
Nor have we addressed issues such as the extraction and transportation of
primary fuel, or the losses from transmission and distribution systems.
Looking forward, nuclear power is currently scheduled to be phased out by
around 2025, despite media speculation over its future. There remain doubts
over the likely contribution that renewable energy sources will make to
electricity generation, and over the extent to which carbon sequestration will

23 See the Statistical Release by Defra, 21 March 2005: www.defra.gov.uk/news/2005/050321a.htm.

24 See Dr Sinclair’s paper, Table 4, which reveals a fall in the carbon intensity of the electricity generating mix
of around 25 percent from 1990-1995, corresponding to an absolute drop in emissions of almost 20 MtC,
some two thirds of the absolute total fall in emissions since 1990.



2.49.

2.50.

ENERGY EFFICIENCY 25

be implemented to reduce emissions from fossil-based electricity generation.
Major technological innovations that would offer large-scale, cheap,
environmentally benign electricity (such as nuclear fusion) remain in all
probability some decades ahead, even on the most optimistic predictions.
Therefore efforts to reduce emissions cannot be relaxed, and the risk remains
that changes in the carbon intensity of the fuel mix will undermine any
improvements that can be achieved by means of end use energy efficiency.

We welcome that fact that the United Kingdom remains on track to
meet its Kyoto obligations. However, as the emissions data for 2003
show, there is no cause for complacency or self-congratulation—the
Government have themselves conceded that the domestic targets
contained in the Energy White Paper are unlikely now to be met. In
fact the United Kingdom had already met its Kyoto obligations before
the end of the 1990s, largely for structural reasons and because of
changes in the fuel mix, whereas since 1999 carbon dioxide emissions
have risen.

Energy efficiency could contribute significantly to future reductions
in emissions, and in the remainder of this report we analyse ways in
which this contribution can be maximised. However, we believe that
in the long term there is no prospect of the Government’s climate
change objectives being met unless there are also innovations in
generating technology, fundamentally changing the carbon intensity
of the primary fuel mix. We urge the Government to face up to this
issue.
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CHAPTER 3: THE ECONOMICS OF ENERGY EFFICIENCY

Energy efficiency and energy demand

3.1.

3.2.

3.3.

One of Government’s fundamental goals is to promote economic growth and
prosperity. For this to be combined with the reduction of greenhouse gas
emissions there will have to be a “decoupling” of economic growth from its
environmental impacts. Such decoupling was advanced as an objective by
both British and Swedish Governments, in the joint letter sent by the Prime
Minister and his Swedish counterpart, Mr Persson, to the European
Commission in February 2003.” The object of this chapter is to analyse
some of the arguments underpinning this objective.

Underpinning the discussion of “decoupling” is the progressive fall in the
energy intensity (that is, energy use per unit of GDP) of developed countries.
Data provided by the International Energy Agency (IEA), itself established in
1974 in the wake of the oil crisis, show that the ratio of total primary energy
supply to GDP (or “energy intensity”) in IEA members has fallen by more
than a third since 1973.%° This is presented by some as evidence that “partial
decoupling” of energy use from environmental degradation has already
occurred.”’” As Lord Whitty said, “we have decoupled in the relative sense
quite dramatically on energy and I see no reason why we should not
decouple in an absolute sense on energy as well” (Q 710). Figure 6, which
derives from the DTI, illustrates the extent of such “partial decoupling” in
the United Kingdom since 1970.

However, while Figure 6 illustrates the changing relationship between GDP
and energy use, it does not in itself demonstrate any reduction in
environmental degradation. When emissions are added to the equation, the
picture becomes more complicated. Figure 7 illustrates the relationship
between per capita GDP, energy use and emissions in four countries—the
United Kingdom, United States, Australia and Sweden. It reveals significant
differences in the relationship between GDP and energy use—indeed, the
United Kingdom has the lowest energy intensity of the four. However, there
are much more dramatic differences in emissions. Australia and Sweden, for
instance, have almost identical per capita energy consumption, but
Australia’s per capita emissions are almost three times Sweden’s. Thus while
energy intensity may play a part in “decoupling”, the most dramatic gains are
likely to be made in addressing the carbon intensity of the fuel mix.

25 See http://www.defra.gov.uk/environment/business/envtech/pdf/blair-persson.pdf.
26 30 Years of Energy Use in IEA Countries, OECD/IEA (2004), p 42.

27 A detailed account of “decoupling” can be found in Decoupling: Past trends and prospects for the future,
Swedish Environmental Advisory Council (2002).
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FIGURE 6
UK energy intensity, 1970 - 2003
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Moreover, the nature of the link between energy consumption and GDP is in
fact the subject of considerable debate among economists.?® In particular,
there is a school of thought, deriving from the work of the nineteenth century
economist Stanley Jevons, which argues that while increased energy
efficiency at the microeconomic level may lead to a reduction in energy use,
at the macroeconomic level it in fact leads to an increase in overall energy
use. This proposition is known as the “Khazzoom-Brookes postulate”, after
the economists Daniel Khazzoom and Leonard Brookes, who independently
published papers putting forward this argument in 1979-80. We received
evidence on this debate from a number of sources, including the Institution
of Electrical Engineers and A Power for Good Ltd, as well as from Dr
Brookes himself.

28 For a summary of this debate, see Horace Herring, “Does Energy Efficiency Save Energy: The Economists
Debate”, Open University Energy and Environment Research Unit Report, 74, July 1998.
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FIGURE 7

De-coupling: the relationship between GDP, energy use and emissions
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Dr Brookes’ argument is that for any resource, including energy, “to offer
greater utility per unit is for it to enjoy a reduction in its implicit price”.
Cheaper energy has two effects: the substitution of energy for other factors of
production, which are now relatively more expensive, and the release of
income which can then be reinvested in new production capacity, and so on.
As a result, Dr Brookes argues, developed countries have, since the Industrial
Revolution, seen “rising energy productivity outstripped by rising total factor
productivity, hence rising energy consumption alongside rising energy
productivity”.

A further consequence of this argument is that while rises in the price of
energy may stimulate improvements in energy efficiency, such
improvements, rather than leading to a lasting fall in energy use, may serve to
accommodate the price rise, with the result that energy consumption
stabilises at a higher level than it otherwise would.

The “Khazzoom-Brookes postulate”, though it has not been proven
empirically, is consistent with classical economic theory, and offers a
plausible explanation of patterns of energy use in developed economies. As
Professor Paul Ekins, head of the Environment Group at the Policies Studies
Institute and co-Director of the new United Kingdom Energy Research
Centre (UKERC), told us, “In the economics literature it is ... well known
that increased efficiency in the use of a resource leads over time to greater
use of that resource and not less use of it” (Q 261).”° This might explain, for
instance, why there appears to be no example of a developed society that has
succeeded in combining sustained reductions in energy consumption with
economic growth. Mr Alan Meier, of the IEA, referred to “several countries

29 See also the evidence from Mr Paul Spare, who, while accepting that the deduction might seem “counter-
intuitive”, stated that there was “substantial and varied evidence ... to demonstrate that increased
efficiency increases consumption.” (p 338)
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that, for brief periods, reduced their electricity consumption or their energy
consumption”—often in response to short-term supply crises—but such
reductions in demand have never been sustained. This does not mean that
sustained reductions in energy consumption are impossible—simply that it is
yet to be demonstrated that they are possible. (Q 424)

We pressed a number of witnesses on the macroeconomic effects of energy
efficiency, but did not receive convincing answers. Mr Meier openly
admitted that “I always have to retreat to a micro analysis here” (Q 416).
Lord Whitty also argued at the microeconomic level, as did his officials,
though without Mr Meier’s acknowledgement that there might be difficulties
in so doing (QQ 717, 9-15). At this microeconomic level, for instance in the
case of an individual household, savings that are made through, for instance,
improved insulation, release money that will be spent on other goods. These
will entail some energy consumption, creating a “rebound effect”, but in
practice the money that has been released, which was previously being spent
essentially on either primary fuel (e.g. gas or oil) or on electricity, is unlikely
to be spent on anything equally energy intensive.’® Absolute reductions in
energy consumption are thus possible at the microeconomic level.

However, this does not mean that an analogy can be made with
macroeconomic effects. Apart from anything else, the substitution effects
observable at the macroeconomic level cannot be replicated by households,
where demand for a range of goods is relatively inelastic. If energy becomes,
in effect, cheaper, there is very limited scope for the individual simply to
divert money, say from food to energy. A business, on the other hand, could
respond to cheaper energy by deliberately increasing consumption—using a
more energy intensive process, which would allow savings to be made
elsewhere, for instance in manpower.

We have recently learnt that the UKERC is proposing to commission work
on the both the “rebound effect” and the Khazzoom-Brookes postulate
under its programme of technology and policy assessments. Results should
be available in 2006. While this is welcome, pending the outcome of this
work the possibility remains that many of the arguments about the extent of
“decoupling” may, at least so far as business and industry are concerned, be
fundamentally misplaced. Many improvements in energy efficiency,
particularly within industry, are simply products of technical and economic
development—investment in new machinery, for example, that optimises
productivity across the spectrum, including energy consumption. What the
Minister described as the “relative decoupling” of energy use from economic
growth may thus simply reflect the fact that greater efficiency in the use of
energy is one of the drivers of that growth. We have already noted, with
regard to the evidence from Defra, regarding “real relative savings”, that
savings against a “what might have been” scenario are not real savings at all.

The Government’s proposition that improvements in energy
efficiency can lead to significant reductions in energy demand and
hence in greenhouse gas emissions remains the subject of debate
among economists. The “Khazzoom-Brookes postulate”, while not
proven, offers at least a plausible explanation of why in recent years
improvements in “energy intensity’ at the macroeconomic level have

30 A possible exception would be if the money was spent on short-haul air travel; however, this would have to
be replicated universally for the “rebound effect” to exceed the original saving.
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stubbornly refused to be translated into reductions in overall energy
demand. The Government have so far failed to engage with this
fundamental issue, appearing to rely instead on an analogy between
micro- and macroeconomic effects.

We welcome the UKERC project to investigate the “rebound effect”
and the empirical basis for the “Khazzoom-Brookes postulate”, and
recommend that the Government, in parallel with the establishment
of a more robust measure for energy efficiency, take full account of
the project’s progress and results in developing future policies in this
area.

Cost-effectiveness

3.13.

3.14.

3.15.

A related issue is the Government’s use of the term “cost-effective”. The
meaning of the term is of course dependent on circumstances, time horizons,
and so on, but few of these subtleties are reflected in the Government’s use
of the term. We are all, as individuals and businesses, free to choose where to
invest our resources. In the case of a business, for any action to be “cost-
effective”, it is not enough that it is cheap, or even that it pays for itself over
an arbitrary period—one year, say, or five years. Rather, it must represent the
optimal use of resources at that moment. This point was forcefully made to
us by Dr Brookes:

“Fuel or any other source of energy—and indeed any other economic
resource—cannot be used with greater economic efficiency than in a system
in which all the resources involved are used with maximum economic
efficiency” (p 181).

It follows that if a business can, by investing a sum of money in energy
efficiency, achieve a return on its investment within three years, but by
investing the same sum of money in new plant or processes can achieve that
return within two years, investment in energy efficiency is not in itself “cost-
effective”. As Mr Matthew Farrow, of the Confederation of British Industry,
said, “it is a competitive world out there”, and any proposal for investment
“has to be compared against whatever else it can be used for in the business”
(Q 572). It is notable that the only period in recent time in which significant
reductions in energy use were achieved was the late 1970s, when the
economic imperative was enormously strengthened by the oil crises.
Significant rises in energy prices today might similarly encourage investment
in energy efficiency—but at serious cost to the economy as a whole, and, in
the absence of effective measures to reduce the cost to low-income
households, to the Government’s legally binding commitment to reducing
fuel poverty.

This confusion over cost-effectiveness is typified by the widely reported
statement that there is an overall cost-effective potential to reduce energy use
by 30 percent. This derives from the 2002 Energy Review’' by the
Performance and Innovation Unit (now the Prime Minister’s Strategy Unit),
and is repeated in the Action Plan and in the Government’s written evidence
to this inquiry (p 11). But as Professor Ian Fells pointed out, these savings
are simply not being achieved—because, he argued, “they are the technical

31 See Annex 6, Table 1 of the PIU Energy Review:
http://www.strategy.gov.uk/downloads/su/energy/TheEnergyReview.pdf.



ENERGY EFFICIENCY 31

potential for saving rather than the economic”. Savings that are not
“economic” cannot be regarded as “cost-effective”.

3.16.0n the other hand, there are circumstances in which “cost-effectiveness”
may not by itself be an optimal test of investment decisions. In the building
sector, for instance, the assessment of cost-effectiveness is distorted by the
predominance in this country of “build for sale” development, as distinct
from the “build and manage” approach which dominates elsewhere in
Europe. This leads the developer to minimise capital expenditure, even
where this increases the cost of subsequent occupation of the building. For
example, at the point of installation electrical resistive heating is the cheapest
form of heating. However, it is associated with both the highest carbon
emissions and the highest running-costs, which makes it a significant
contributor both to climate change and fuel poverty.”* The division between
the interests of the builder, and the ongoing interests of the subsequent
occupants and society at large, means that merely commercial decisions on
“cost-effectiveness” are unlikely to be optimal, and Government may have to
intervene by means of regulation. Similar issues arise in the rented housing
sector, where the economic interest of a landlord is to minimise expenditure
on capital and maintenance.

3.17. There are also circumstances in which longer time-horizons are appropriate
in making investment decisions. The public sector is subject to rules set out
in the Treasury’s Green Book, which is based on a 25-year horizon to
compare all discounted costs, incomes and benefits. This is intended to avoid
perverse decisions based solely on first cost without considering lifetime
costs.

3.18. We recommend that the Government exercise caution in using the
potentially misleading term ‘“cost-effective” to describe investment in
energy efficiency. They should seek to demonstrate realism as to what
is economically achievable by means of private sector investment in
energy efficiency.

3.19. We further recommend that the Government promote the application
of the Green Book guidelines, encouraging decision-makers at all
levels, including local authorities, housing associations, PFI projects
and other private sector providers to the public sector, to consider
lifetime costs in committing expenditure to long-term capital
projects.

32 22nd Report, Energy—the Changing Climate, 2000 (Cm 4749).
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CHAPTER 4: POLICY COHERENCE: WHO DOES WHAT

Central Government

4.1. A large number of policy instruments and incentives will be needed to ensure
that energy efficiency is effectively promoted. This presents both an
opportunity and a risk. If all elements of the chain linking primary fuel
extraction to end use of energy can be addressed in a coherent, holistic
manner, the potential reduction in greenhouse gas emissions is huge. For this
to happen, policies must be comprehensive, but clear and consistent, and in
particular avoid duplication, for example in the application of capital grants.
On the other hand, if only some aspects of the energy cycle are targeted, or if
the policies are confused, there is every prospect that the benefits of localised
Government initiatives will be neutralised by losses elsewhere. If policy
focused, for example, solely on technical efficiency—low-energy appliances,
better insulation, and so on—any energy gains could be dissipated elsewhere
in the cycle, for instance, through behavioural changes, such as consumers
taking advantage of lower energy bills to install heated conservatories and so
on.

4.2. A further problem is that energy efficiency is, in the words of the Energy
Saving Trust (EST), “very low down the list of priorities for most people, so
low that it is frequently not a factor in the choice of a purchased item and
rarely motivates discretionary investment”. The EST’s conclusion was that
no one approach will overcome this apathy—rather, a “range of policy
instruments will be needed” (p 119). In other words, a diverse but co-
ordinated mix, described by participants at our seminar in October 2004 as
“carrots, sticks and sermons”.* This must include incentives (for example,
capital grants, differential VAT rates or eco-taxes, which have been used
successfully in Sweden and Germany), regulatory requirements and penalties
(notably building regulations), and better information for energy users. In the
longer term new technologies will play an increasingly important role, and we
consider research in Chapter 11.

4.3. Our inquiry has demonstrated that there is no shortage of activity and of
policy initiatives regarding energy efficiency: the question is, is this activity
effectively led and co-ordinated? Are all the Government’s initiatives pulling
in the same direction?

4.4. At the highest level there is a fundamental problem of leadership. In the
course of our inquiry it appeared clear that Defra led on energy efficiency,
and we heard evidence from the then Minister for Sustainable Energy in
Defra, Lord Whitty. Following the election the Government, along with an
ill-fated attempt to rename the Department of Trade and Industry as the
“Department for Productivity, Energy and Industry”, announced the
appointment of a new Energy Minister within that department, Malcolm
Wicks MP, with responsibility for “secure, sustainable and affordable
energy”.”* Unlike his predecessors, Mr Wicks was not to be responsible for e-
commerce and postal services, and his appointment therefore appeared at
first sight to fulfil our recommendation in Renewable Energy: Practicalities,

33 This phrase is the title of a report commissioned by Defra from Demos and Green Alliance in 2003: see
http://www.green-alliance.org.uk/publications/PubCarrotsSticksSermons/.

34 See http://www.dti.gov.uk/about_dti_ministers.html.
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that there should be a Minister of State with sole responsibility for energy
policy.”

However, by 16 May Defra ministerial responsibilities were announced,
revealing that Mr Elliot Morley, the Minister responsible for Climate Change
and Environment, would be in charge of “energy issues (including energy
efficiency”, while Lord Bach, as part of his overall responsibility for
Sustainable Farming and Food, would be responsible for non-food crops,
including biomass. With this fragmentation of those aspects of energy policy
on which Defra has led hitherto, it is by no means clear who will provide
leadership on energy efficiency in future.

Nor are DTI and Defra the only departments with an interest in energy
policy. The Department for Transport is vital, and its Secretary of State was
a co-signatory to the Climate Change Programme. Building regulations, a
key area in energy efficiency, are the responsibility of the Office of the
Deputy Prime Minister, while the use of the tax system to provide incentives
to investment is a matter for the Treasury.

A further complication is created by the fact that the promotion of energy
efficiency is devolved to the administrations in Scotland, Wales and Northern
Ireland (though the latter is currently suspended). A useful summary of the
responsibilities and actions of the devolved administrations is provided in the
Action Plan, pages 54-58.

How well are these various activities co-ordinated? Responsibility for co-
ordination lies with the Sustainable Energy Policy Network (SEPN), which
brings together policy-makers from across the departments and devolved
bodies with an interest in energy, and is chaired jointly by the Secretaries of
State at Defra and DTI. We have already, in our report Renewable Energy:
Practicalities, expressed our doubts as to the effectiveness of SEPN, and
recommended instead the appointment of a single Energy Minister, bringing
together the responsibilities currently shared between these two major
departments.

That recommendation was rejected by the Government, and was again
resisted by Lord Whitty in his evidence to this inquiry. He not only argued
that SEPN had “done a pretty effective job so far”, but suggested that the
issue of departmental responsibility was one “we can become too obsessed
by”. He noted that even when there was a separate Department of Energy
some aspects of energy policy (“whole swathes of transport and buildings”)
fell outside that Department. He also noted that the recently constituted
Swedish Ministry for Sustainable Development, which brings together
responsibility for both the Defra and DTT aspects of energy policy, still did
not cover transport, which accounts for over a quarter of energy use. In
short, there was always going to be a “boundary line somewhere”—the key
issue was “clarity of direction” (QQ 705-706).

Some other witnesses were less sanguine. The British Cement Association
(BCA) said that “it is imperative that public policy is overseen, co-ordinated
and guided from one point, rather than being scattered through a variety of
government departments, each with differing agendas and priorities”
(p 202). In oral evidence Mr Mike Gilbert, the BCA’s Chief Executive, went
further, accusing ODPM, Defra and DTI of “all pulling in different

35 Renewable Energy: Practicalities, paragraph 2.18.
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directions in terms of energy policy, particularly energy efficiency in
building” (Q 599). Professor Ian Fells of Fells Associates also argued that
“more joined up policy is required, having energy under both the Defra and
DTI banners does not help matters” (p 290). Martin Wyatt, Chief Executive
of the Building Research Establishment (BRE), noted that the construction
industry is “regulated, leant upon, involved with, 13 departments across
government now. There is no focal point at all” (Q 502).

We note, moreover, that Lord Whitty himself, following his retirement from
the Government at the General Election, appeared to accept the need for
greater clarity in energy policy. In the course of a debate on our report
Renewable Energy: Practicalities he said, “we have not yet got complete
cohesion in government on the matter ... I do not normally argue for
changes in government structure to achieve a change in government policy,
but, in this context, I think that, despite the relatively good co-operation
involving Ministers in the energy field, we need a more focused structure”.’

We agree.

Uncertainty over departmental responsibility is reflected in the diversity of
policies, programmes and agencies. National Energy Action described
current institutional arrangements as an “obstacle” to energy efficiency: “The
plethora of different schemes, each with varying qualifying criteria, offering a
different range of measures, and sponsored by different private and public
bodies, is ... a source of confusion”. Professor Oreszczyn confirmed the
point:

“In terms of institutions and instruments, we have the Energy Saving Trust,
The Carbon Trust ... and Part L of the Building Regulations ... We have
had regular rebranding of schemes with similar goals—Home Energy
Efficiency Scheme then Warm Front, Energy Design Advice Scheme and
now Design Advice. In research we currently have the Carbon Visions
programme, Tyndall Centre and the UK Energy Research Centre. This is
confusing to both professionals and the public” (pp 70-71).

When we visited Leicester we were given a striking example of the effect of
such institutional fragmentation. The Council has sought support for the
development of a biomass generator for the city’s district heating network
from both the Energy Saving Trust and East Midlands Development
Agency. The Agency’s initial refusal to support the project, and the time that
would have been taken in resubmitting the proposal, meant that the Council
were unable to meet the deadlines set by the Trust, with the result that the
project stalled. We understand that at the time of writing the Council is
considering the possibility of securing funding from the private sector.

Can the delivery of policy be simplified? The most obvious first step would
be to combine the Carbon Trust, which promotes energy efficiency within
the industrial, commercial and public sectors, and the Energy Saving Trust,
which deals with domestic energy efficiency. The Carbon Trust itself
acknowledged that there were “areas of overlap” between the two bodies,
particularly where small businesses, operating in what were in effect domestic
premises, were concerned. The Trust accepted that the idea of a “one-stop
shop” was “intuitively appealing”, and could produce “some synergies and
cost benefits”, but warned of a possible “loss of focus” if the two existing

36 HL. Deb, 23 June 2005, col. 1798.
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bodies were replaced by one larger organisation. Andrew Warren, Director of
the Association for the Conservation of Energy, on the other hand, said, “We
simply do not see why we need two different agencies ... There is no need to
have two ways of telling the time.” We agree, and believe that the benefits of
having a single organisation would outweigh the risk identified by the Carbon
Trust (p 55, Q 117).

.The Government assert that the Strategic Energy Policy Network

(SEPN) ensures effective co-ordination across Departments and
agencies. The evidence we have heard does not bear this out. While
there will inevitably be boundaries between different departmental
responsibilities, the way these are currently set is a recipe for
confusion. We therefore recommend once again that the Government
bring together responsibility for those aspects of energy policy
currently handled by Defra and the DTI under a single Energy
Minister. We believe this to be a necessary first step if the wide range
of policies and agencies in the energy field are to be rationalised and
effectively co-ordinated.

We believe that the existence of two agencies promoting energy
efficiency risks overlap and confusion. We therefore recommend that
the Carbon Trust and the Energy Saving Trust be merged.

Local Government

4.17.

4.18.

4.19.

Many of the most impressive initiatives that we have witnessed in the course
of our inquiry have been the result of “bottom-up” local action. In Leicester
the City Council in 1990 set a target to reduce the city’s emissions by 50
percent by 2025. Since that time the city has, for instance, upgraded the
city’s 50-year-old district heating scheme; invested in solar power; installed a
data collection and management system to allow real-time monitoring of
energy consumption; and opened an Energy Centre for local businesses and
people. In the course of our inquiry into renewable energy in 2003-04 we
visited Woking, where the local council has a similarly impressive list of
achievements.

However, Leicester and Woking, though not unique within the United
Kingdom, are certainly exceptional—although the investment required for
their initiatives is allowed under “invest to save” rules, and both Councils
have in addition benefited from one-off grants, few other local authorities
have been as enterprising—indeed, Elizabeth Wilson, of the Planning
Officers’ Society and Local Government Association, argued that existing
guidance on “Invest to Save” rules “needs to be disseminated better”
(p 312). In both Leicester and Woking, progress has been achieved thanks to
consistent, local cross-party support, and to the passionate commitment of
Council staff—who in both cases commented on the lack of central
Government support, and the handicaps faced by local authorities, for
instance in not being able to run local utilities. In marked contrast, Durham
University, where the Vice Chancellor and his staff have made every effort to
improve the energy efficiency of the estate, has had little or no support from
the local authority.

We saw a very different culture in Germany and Sweden, one in which local
authorities are much more proactive. The city of Berlin, for instance, has
some 6,000 public buildings, with annual energy costs of €250 million, and
annual emissions estimated at 0.8 MtC. The Berlin government created the



36

4.20.

4.21.

4.22.

4.23

ENERGY EFFICIENCY

Berlin Energy Agency in 1992 as a public-private partnership, involving the
energy supply company Bewag, and the state-owned bank KfW. Through the
Agency, private third parties bid to manage the energy requirements of, on
average, around 20 buildings. They take on all the initial investment costs
involved in modernising systems and services; in exchange they take 70-90
percent of any savings realised over a contract period of 10-15 years. As a
result of the scheme the city has achieved savings of around €9 million, and
CO, emissions have been reduced by 100,000 tonnes annually.

In Sweden the tradition of private enterprise at local level is equally strong.
The city of Gothenburg, for example, owns the local energy company,
Goteborg Energi, which generates and distributes heat via a 700 km district
heating network. Its largest customer, the municipal housing association
Poseidon, owns 23,500 apartments, and has overseen a fall in energy
consumption across its properties of some 15 percent.

Swedish central government has also acted as sponsor of innovative local
projects, through its Local Investment Programme (LIP, now renamed the
Climate Investment Programme, KLLIMP). According to Professor Thomas
Kaberger, who was commissioned to evaluate the programme, the key to its
success was the way it stimulated dialogue between municipalities and local
industry. Under the LIP, applications for grants were invited to support
innovative projects meeting a range of environmental and social objectives.
Government funding represented about 20-30 percent of total cost, and the
programme as a whole cost some £500 million over the duration of the
programme. The resulting projects had delivered emissions reductions at a
cost of approximately £10 per tonne carbon, and jobs at a cost of around
£130,000 per permanent job.

The United Kingdom does not have the same tradition of local
independence and enterprise. Nevertheless, on 17 March the Local
Government Association, together with other similar associations across
Europe, launched “8 messages for the G8 and EU”, arguing that “local
authorities must be given the tools to change energy consumption patterns
and promote awareness of how people can tackle climate change in their
everyday lives.””” This campaign is particularly pertinent given the British
Presidencies of both G8 and EU in 2005.

.Local authorities are in many cases better placed than central

Government to bring together local people and industry in developing
innovative projects to promote sustainability and energy efficiency.
However, there is no consistency of approach across local authorities,
while the successes of authorities such as Leicester and Woking
appear to have been if anything hindered rather than helped by
central Government. We therefore recommend that the Government
both make more effort to disseminate the existing “invest to save”
rules, and explore new ways to promote dynamic local action in
pursuit of its energy policy goals. In particular the Government
should consider the model of the Swedish Local Investment
Programme, as a highly effective means to kick-start local initiatives.

37 See http://www.lga.gov.uk/PressRelease.asp?lSection=0&id=SXC593-A782CE00. The text of the “8
messages” can be found at http://www.ccre.org/img/8_message_final.pdf.
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The European Union

4.24.

4.25.

4.26.

The EU plays a crucial part in the United Kingdom’s energy policy, both
through the growing framework of European legislation and through
providing funding for research, social programmes, and so on. A summary of
EU legislation relevant to energy efficiency can be found in a recent Report
of the House of Lords European Union Committee,’® and we have therefore
not duplicated the work of that Committee by analysing EU legislation as
such. We shall in later chapters address particular issues in detail, such as the
EU product labelling scheme, the Energy Performance of Buildings
Directive, which will come into force next year, and the proposed Energy
Services and EcoDesign for Energy Using Products Directives. We shall also
touch on EU matters in considering the issue of differential VAT rates for
energy efficient appliances and for building refurbishment.

At this stage we merely offer the following general observations, derived
largely from our discussion with Mr Meier, of the IEA. As he pointed out, in
the field of energy efficiency as in other areas, the EU “potentially has a
tremendously powerful role”, but is largely dependent on individual member
states not only to formulate but to implement legislation—the EU
institutions themselves lack the staff, expertise and procedures for effective,
detailed implementation and enforcement. The result is a degree of variation
between member states, some of which “have pursued more aggressively the
implementation of the energy efficiency policies inside Europe and have tried
to complement the implementation of those with other policies that make
them more effective”. The implication is that some other member states have
been less enthusiastic, and that implementation of EU legislation across the
Community has been patchy (QQ 407, 404).

The European Union is already influential in the field of energy
efficiency, and is likely to become still more influential in future. We
look to the Government to ensure that the United Kingdom uses the
opportunity presented by its forthcoming Presidency to promote best
practice, negotiating effective, enforceable legislation where
appropriate, and at the same time ensuring that the principles of
subsidiarity and proportionality are respected.

38 European Union Committee, The EU and Climate Change, 30t Report, Session 2003-04 (HL Paper 179-I),
p 43.
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CHAPTER 5: BEHAVIOUR

Introduction

5.1.

5.2.

5.3.

5.4.

In Chapter 2 we summarised the various kinds of inefficiency or waste
occurring as primary energy sources are converted into useful outputs. At
each stage there are barriers which will have to be overcome if overall energy
use is to fall. However, the final stage, that of the behaviour of the consumers
of energy, is arguably the most important and the most complex. In this
chapter we shall focus for the most part on individual behaviour, particularly
within domestic households—though many of the conclusions we reach can
be applied by analogy to commercial or business environments. Indeed, as
the Government acknowledge with respect to the business sector, “in the
1980s we thought that the barriers for uptake of energy efficiency measures
... were largely technical and economic ... we now know that organisational
and behavioural barriers are equally important.” (p 11)

What is true of business behaviour is still more relevant with regard to
individual behaviour, where the commercial motivation that should, other
things being equal, inspire economically rational behaviour, is much weaker.
As Professor Paul Ekins told us, “Clearly people could change their
behaviour and save energy in all sorts of ways which would not require any
investment at all, but behaviour is a very complicated business and we all
behave in the way that we do for quite good reasons as far as we individually
are concerned.” This leads into what Professor Ekins called a “very rich area
of social science”, concerned with the “interplay between incentives and
regulations, and about actually knowing how people will behave when certain
actions are taken” (Q 261).

Within this field a particularly striking demonstration of the potentially
perverse and unintended behavioural consequences of energy efficiency was
mentioned in Professor Oreszczyn’s written evidence, and described by him
in more detail in his presentation to our seminar in October 2004. It was
originally envisaged that domestic conservatories would reduce the energy
consumption of houses, by providing an unheated buffer space around the
outside wall—in effect, an extra layer of insulation. However, in practice this
simply has not happened. Householders want to use their conservatories all
year round, and so install heating in these highly inefficient spaces, or open
them up to indoor rooms, to the extent that 90 percent of conservatories are
now directly or indirectly heated, adding hugely to domestic heating bills.
Furthermore, the average energy consumption for double glazed
conservatories is in fact higher than that for less energy efficient single glazed
conservatories—the explanation being, that customers who wish to sit in the
conservatory all year round will buy double glazing.

Another example of perverse consequences was given by the Economic and
Social Research Council, who noted that the microwave had “largely become
a device for defrosting and reheating food”. This has “contributed to the
demand for frozen and prepared foods; this in turn is highly energy intensive
in its production, distribution and storage”. The ESRC’s conclusion was that
“by focusing exclusively on energy use policy-makers have failed to pay
anything like enough attention to the services and practices that energy
consumption makes possible”. Professor Oreszczyn’s conclusion was in
essence similar: “We appear to have an almost innate ability to come up with
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new and novel ways to use energy even if we know it is bad for the planet”
(pp 322, 73).

The unpredictability of human behaviour is thus at the root of many
discrepancies between theoretical efficiency, particularly of buildings, and
actual energy performance in use. Faced with this, Government have various
strategies at their disposal, and the Government’s written evidence draws
attention to the following:

e Regulation (this is a matter of compelling rather than influencing
behaviour, and is therefore considered in later chapters);

e Incentives and penalties;
e Education and exhortation;

e Provision of better information on actual energy consumption.

Incentives

5.6.

5.7.

5.8.

5.9.

The most obvious incentives are economic—in the Government’s words,
“the potential to save money on fuel bills”. The drawback is that even when
investments are fully cost-effective, with short payback times, it has proved
extremely difficult to overcome what the Cavity Insulation Guarantee Agency
describe as “customer apathy” (p 273). The difficulty is much more extreme
when the investment is greater, and the payback time longer. In the words of
United Utilities: “Rational behaviour would see individuals looking at whole
life costs of their investments, when replacing a boiler, installing double
glazing or cavity insulation. The reality of course is that few individuals
behave in this way” (p 341).

Reasons for this market failure are not hard to find. Perhaps the most
obvious is energy’s very low profile for most consumers: as the Government
note, “for most consumers energy represents a very small proportion of their
overall expenditure: in households typical bills are around £600 per year, less
than their spending on alcohol”. For most businesses, energy costs are
“typically 0.5-1 percent of turnover” (p 9). Payback times for what can in
some cases be substantial capital investment are correspondingly long.

But while low prices may have contributed to careless use of energy, there is
no guarantee that higher prices would have the reverse effect. As the Energy
Saving Trust note, “the propensity of consumers to invest in ... energy
efficiency is not very price sensitive” (p 119). Energy demand is in itself
relatively inelastic—the bulk of energy is used for core tasks, such as heating
and hot water, and while there are significant savings to be achieved, for
instance by turning down thermostats, the link between such actions and
ultimate economic savings is under current conditions far from clear to most
consumers.

Furthermore, an across-the-board increase in energy prices would, unless
accompanied by a highly effective programme of social welfare, have a
disproportionate impact on the fuel poor (that is, those who spend above ten
percent of household income on fuel).”” It could also have a disastrous
impact upon industry, where energy prices have already risen markedly, and
are already subject to targeted taxation—in the words of Dr David Harris,

39 This is the definition of fuel poverty used in the White Paper (p 107)
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Secretary General of the Aluminium Federation, “you cannot keep taxing
industry and expect it to stay in the UK” (Q 601). We do not therefore
believe that generalised energy price rises would in themselves be a desirable
way to promote energy efficiency.

However, various targeted economic instruments have been proposed. The
EST, who are currently researching fiscal incentives, argued that
“Government must signal further fiscal measures to encourage consumers to
save energy”’. The Royal Society agreed: “placing primary emphasis on well-
designed economic instruments can provide considerable motivation and
incentive across the industrial and domestic sectors” (p 327). Fiscal
incentives for domestic households that were discussed in the course of our
inquiry included “green” or carbon taxes, rebates on property-related taxes
such as Council tax or stamp duty, or an extension of the existing carbon
trading arrangements from industry to households or individuals. Industry
and business (including landlords) can also benefit from the Enhanced
Capital Allowances scheme. Finally, we consider in this section the
development of a market for energy services, along with revised pricing
structures that would promote lower energy use.

Carbon taxes

5.11.

5.12.

5.13.

Carbon taxes have a long track record in Sweden, where a “green tax shift”
was initiated in 1991, with progressive increases in targeted energy taxes
being counter-balanced by reductions elsewhere, such as in payroll and
income taxes, so as to produce overall a revenue-neutral result. In Sweden
green taxes apply across the board, and have succeeded in shifting some SKr
8 billion (around £600 million) to “green taxes” by 2003.*° At the same
time, Sweden’s success in promoting energy efficiency and renewables is well
documented.

The closest analogy to a carbon tax in the United Kingdom is the Climate
Change Levy, a tax on energy paid by industry, which was introduced in
2001, though this excludes both households and transport. It is also payable
not just on fossil-fuelled power, but on some carbon-free sources, notably
nuclear, so that its impact upon carbon emissions is far from clear. We shall
consider the Levy, and related instruments affecting industry such as Climate
Change Agreements, in more detail in Chapter 10

However, a carbon tax, like a general increase in energy taxes, would
inevitably have a regressive effect. Professor Ekins, who co-authored a Policy
Studies Institute report on ways to mitigate this effect, noted that “if you
simply levied the carbon tax in an undifferentiated way across households ...
you would make low income households disproportionately worse off”.
However, his research suggested that if the revenue generated was
redistributed through the benefits system “80 percent of these households
ended up better off’. However, he conceded that this still meant “that 20
percent of [low income] households were made worse off”, thus deepening
fuel poverty. He concluded that until this issue could be addressed a carbon
tax would remain a “relatively unpopular” measure (Q 271).

40 See Energy Policies of IEA Countries: Sweden: 2004 Review, IEA/OECD, pp 30-36.
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Enhanced Capital Allowances

5.14.

5.15.

5.16.

While rising energy prices or carbon taxes would influence ongoing
expenditure on energy or fuel, Enhanced Capital Allowances, which were
introduced by the Government in 2001, are designed specifically to influence
decisions on capital investment in new plant and machinery. The scheme
allows any business that pays Corporation Tax to offset the capital cost of
new, energy efficiency machinery, against its taxable profits. Qualifying plant
or machinery is listed in an Energy Technology List, which is regularly
updated by the Carbon Trust.

The ECA scheme appears in practice to have had a limited impact. The
Environmental Industries Commission noted that the financial advantage
represented for most companies a “relatively modest incentive”, and
recommended that the allowance be increased to 150 percent of the capital
cost. The Carbon Trust also noted that for smaller companies, particularly
those making little or no profit, the value of the ECA was insufficient to tip
the balance in favour of energy efficient equipment. Public sector
organisations, which do not pay Corporation Tax, are ineligible for the
ECA—although the Action Plan noted that good practice was encouraged by
the Office of Government Commerce “OGCbuying.solutions” website,
which provides advice on procuring environmentally friendly equipment.
The EIC, however, drew attention to the lack of control over Private Finance
Initiative contracts, where private sector companies are more likely to go for
the lowest cost option (compare paragraph 3.16).

The Carbon Trust also suggested that the Government might “simplify some
of the procedures by which technologies qualify for an ECA”, citing lighting
as an example. At present companies can claim the ECA in respect of energy
efficient lighting only if the lighting qualifies as “plant”—in other words, to
quote from the Inland Revenue website, “A complete lighting system may be
treated as plant ... if the system is provided mainly to meet the particular
requirements of the trade carried on in the building in which the system is
installed”. However, general lighting that would be necessary within the
building regardless of the kind of business being carried on there would not

qualify.

Council Tax or Stamp Duty rebates

5.17.

5.18.

An alternative approach to household emissions is to offer rebates on
particular property-related taxes such as Council Tax and stamp duty in
exchange for the installation of energy efficiency measures.*' British Gas have
recently initiated a pilot scheme, in partnership with Braintree Council in
Essex, in which £100 reductions in Council Tax are offered in return for the
installation of energy efficiency measures. Although the results are not yet
known, Mr Patrick Law, Director of Corporate Affairs at British Gas, was
optimistic, noting that other Councils had expressed interest, and that
Braintree had not had to market the scheme very heavily to excite interest.
The key was to provide an incentive that was “framed in a compelling way”

(Q 371).

There also appears to be growing momentum behind the campaign for a
stamp duty rebate, which was endorsed by the Energy Saving Trust and the

41 See written evidence from the Association for the Conservation of Energy, and from the Cavity Insulation
Guarantee Agency.
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Association for the Conservation of Energy (pp 121, 59). In a report
published in March the Green Alliance made a similar recommendation,
suggesting that stamp duty rebates should be developed in tandem with the
introduction of Home Information Packs in 2007, which will also include the
energy performance certificates required by the Energy Performance of
Buildings Directive. Green Alliance also pointed out that stamp duty had
“the added attraction of being levied at the point of house sale/purchase, a
time when the seller and/or purchaser often carries out other improvement
work and when the house (and loft) is empty”.** As property in the United
Kingdom changes hands, on average, every seven years, over time such an
approach would cover a large majority of privately owned properties.

However, while this proposal has its attractions, we note various potential
difficulties: for instance, because stamp duty only bites when properties
change hands (unlike Council Tax), a significant proportion of householders
would not be affected by rebates for the foreseeable future. Also, those who
acquired a highly efficient property would have little or no scope to benefit
from rebates, while, given variations in property prices and stamp duty levels
around the country, great care would have to be taken to ensure that the
prospective rebates were equitable and effective.

Domestic Tradable Quotas

5.20.

5.21.

5.22.

A still more radical proposal is to introduce a “domestic tradable quota”
(DTQ) for each individual, analogous to the carbon emissions quotas already
allocated to industry under the EU and UK Emissions Trading Schemes.
The proposal was advanced at our seminar by Dr Brenda Boardman, of the
Environmental Change Institute in Oxford, and in evidence by Richard
Starkey and Kevin Anderson, of the Tyndall Centre in Manchester, who are
conducting a study of the scheme’s practical feasibility, and by Ms Tina
Fawcett and Dr Mayer Hillman.

The argument for DTQs relates to the “contract and converge” model for a
possible successor to the Kyoto Protocol. According to this model agreement
must be reached, with a view to avoiding unacceptable climate change, on
the maximum allowable concentration of greenhouse gases in the
atmosphere, and on the basis of this agreement it would be possible to work
out how much emissions will have to be reduced and over what timescale.
These overall figures would then be converted into equal per capita shares,
which would be assigned to individuals as personal, tradable carbon
allowances. Over a period of, say, 20 years, personal allowances would
decline until such time as the point of convergence had been reached.

The fundamental problems for DTQs are practical: we simply do not believe
that individual carbon trading is feasible within the foreseeable future. Even
Mr Starkey co