Energy Policy and
Consumer Hardship

EE

RENEWABLE ENERGY FOUNDATION




Energy Policy and Consumer Hardship

Renewable Energy Foundation

2011



© Renewable Energy Foundation 2011

Cover background image by Aurelio Scetta (stock.xchng)

Published by the Renewable Energy Foundation
21 John Adam Street
London
WC2N 6]G
www.ref.org.uk

The Renewable Energy Foundation is a registered charity in England and Wales (1107360)



Contents

List of Figures
List of Tables

About the Renewable Energy Foundation
About the Study

Preface: Energy and the United Kingdom Housing Stock

Report Recommendations

Summary

1.
2.
3.

Introduction
Hardship and Risk of Hardship

The Impact Character of Energy Policy

3.1. Direct, Indirect, and Macroeconomic Impacts
3.2. Direct Impacts

3.3. Indirect Impacts: System Costs

3.4. Indirect Impacts: VAT

3.5. Macroeconomic Impacts

Energy Policies and Government Estimates of Their Impacts
4.1. Energy Policies

4.2. Energy Policy Impacts

4.3. Electricity and Gas

4.4. Energy Expenditure and GDP

4.5. Policies as Buffers against Fossil Fuel Price Volatility

Key Consumer Vulnerabilities: Electric Heating

Fuel Poverty and Energy Targets from a Scandinavian Perspective

6.1. Space Heating Demands Compared
6.2. Impacts of Fossil Fuel Price Volatility
6.3. Energy Taxes

6.4. Conclusions

Energy Efficiency and UK Dwellings

7.1. European Targets for Energy Efficiency

7.2. Domestic Dwellings

7.3. Targets Translated to Household Level

7.4. Losses and Gains in Providing Energy to a Dwelling
7.5. Cost of Heating

7.6. Energy Efficiency of Housing Case Studies

7.7. SAP: Standard Assessment Procedure

7.8. Case Study 1: Warm Front - Hong & Oreszczyn
7.9. Case Study 2: E.On Challenge 100

7.10. Case Study 3: Gentoo Retrofit Reality

7.11. Case Study 4: Retrofit for the Future

7.12. Case Study 5: Edinburgh Energy Heritage Project

O 0 oo N U

11
13
21
22

25
25
25
28
31
34

44
44
45
48
50
52

53

57
57
58
61
64

65
65
65
66
67
68
69
70
71
73
75
77
78



7.13. Summary of Conclusions of the Case Studies 79

8. Low Temperature and Ill-Health 80
8.1. Health Impacts 80
8.2. Causes of mortality 85
8.3. Mental Health and Wellbeing 89
8.4. Mental Health Effects on Adults 91
8.5. Mental Health in Childhood and Adolescence 92
8.6. The Costs of Mental Health Care 93
8.7. Conclusion 94

9. Bibliography 95

Appendices 101

Appendix 1: List of UK Energy Policies and Measures from the EC MURE Database 101
Appendix 2: Heating in Great Britain 103



List of Figures

Figure 1: Households Using Electric Heating in Great Britain 1970 to 2006.

Figure 2: United States and United Kingdom Expenditure on Energy as a percentage of GDP, and
millions of households in fuel poverty in the UK according to the standard definition.

Figure 3: Fuels used for space and water heating in Denmark and the UK in 2010.
Figure 4: Projected Growth in Renewable Electricity Subsidy Costs to 2030.
Figure 5: Summary of Levelised Costs.

Figure 6: Projected Growth in Total Cost of Renewable Electricity Programme.

Figure 7: World market shares of the EU and the rest of the world in the global cost components of RES
technologies.

Figure 8: Employment effects by 2020 in the EU-27.

Figure 9: Relative and absolute differences in employment between Accelerated Deployment Policies
and Moderate Exports scenario and the No Policy scenario for 2020.

Figure 10: NEMESIS: Change in employment: Business as Usual and Optimistic Exports compared to
No Policy.

Figure 11: NEMESIS: Changes in employment: Accelerated Deployment Policies and Moderate Exports
compared to No Policy.

Figure 12: ASTRA: Change in employment: Business as Usual and Optimistic Exports compared to No
Policy, 2020.

Figure 13: ASTRA: Change in Employment: Accelerated Deployment Policies and Optimistic Exports
compared to No Policy, 2020.

Figure 14: Economic growth effects by 2020 in the EU-27.

Figure 15: NEMESIS. Change in GDP: Accelerated Deployment Policies and Optimistic Exports
compared to No Policy, 2020.

Figure 16: ASTRA: Change in GDP: Accelerated Deployment Policies and Optimistic Exports
compared to No Policy, 2020.

Figure 17: Energy Bill as a Percentage of Income in 2020, with and without energy and climate change
policies.

Figure 18: United States and United Kingdom Expenditure on Energy as a percentage of GDP and
millions of households in fuel poverty in the UK according to the standard definition.

Figure 19: UK Gross Domestic Product per household and the Retail Price Index for Fuel used for
heating and lighting.

Figure 20: Heating in Great Britain by Fuel Type.

Figure 21: Dwellings Using Electricity for Heating 1990 to 2005.

Figure 22: Comparison of the standard unit rate of electricity in p/kWh for domestic users across the
regions.

Figure 23: Households Using Electric Heating in Great Britain 1970 to 2006.

Figure 24: Energy Consumption per Dwelling per year in 2008 in the United Kingdom and the
Scandinavian Countries.

Figure 25: Comparison of UK and Scandinavian Energy Consumption for space heating per square
meter per year in 2008.

Figure 26: Comparison of CO, emissions (kg/m?) from energy used in space heating during 1990
and 2008, scaled to the EU average climate.

14

17
18
27
29
30

36
36

38

39

39

40

40
41

41

42

47

50

51
53
53

54
55

57

58

58



Figure 27: Fuels used for space and water heating in Danish households.
Figure 28: Fuels used for space and water heating in Denmark and the UK in 2010.

Figure 29: Prices of domestic electricity for first half 2011 and consumption levels of less than
3,500 kWh per annum.

Figure 30: Relative proportions of the Danish domestic retail electricity price 2009.
Figure 31: Gini Coefficient for European countries showing relative wealth distribution.
Figure 32: Proportion of 2010 Final Energy Consumption by end user in 2010

Figure 33: Share of domestic energy by end use.

Figure 34: Comparison of UK average energy usage per dwelling with the high building energy
efficiencies met by the PassivHaus standard.

Figure 35: Average Household Energy Balance, 2006 in the United Kingdom.
Figure 36: Number of dwellings in Great Britain, classified by year built.

Figure 37: Comparison of predicted SAP and measured heat loss coefficients for 12 nearly identical
new-build properties and the annual gas use.

Figure 38: Image and infra-red image showing missing area of insulation at the top of the wall.
Figure 39: The missing loft insulation near the eaves.

Figure 40: Risk of death relative to yearly minimum 10-week moving average in efficient and inefficient
homes.

Figure 41: The Benefits of Energy Efficiency Measures.
Figure 42: Mortalities and their causes subsequent to a very cold day.

Figure 43: Number of excess winter deaths by cause and age group 2008/09, England and Wales.

Figure 44: Excess winter deaths and average winter temperatures, 1970/71-2009/10, England and Wales.

Figure 45: Excess winter deaths and average winter temperatures, 1974/75-2009/10, Northern Ireland.
Figure 46: Excess winter deaths and average winter temperatures, 1970/71-2009/10, Scotland.

Figure 47: Average proportion of winter deaths that are excess, 1988-1997, selected European countries.
Figure 48: Coefficient of Seasonal Variation in Mortality and Domestic Thermal Efficiency.

Figure 49: Coeflicient of seasonal variation on mortality and mean winter temperatures for select
European countries.

Figure 50: Costs of Mental Illness in England, 2009-2010.
Figure 51: Costs of Mental Illness in England.

Figure 52: Heating in England by fuel type, 2005.

Figure 53: Heating in Scotland by fuel type, 2005.

Figure 54: Heating in Wales by fuel type, 2005.

60
61

62
63
64
66
66

67
68
69

70
73
73

80
81
85
86
86
87
87
88
88

89
93
94
103
103
103



List of Tables

Table 1: Additional System Costs for Onshore and Offshore Wind (£/MWh of wind power generated).
Table 2: Renewables Obligation Costs and VAT in 2010.

Table 3: Levy-funded Energy Policy Costs.

Table 4: The costs of the Renewables Obligation in 2020

Table 5: Summary of results for EmployRES’s estimated net employment and GDP effects of renewable
energy policies in the United Kingdom to 2020, compared to No Policies.

Table 6: Major UK renewable energy and energy conservation policy measures funded by levies on
energy suppliers or general taxation.

Table 7: DECC Statement of Energy Levy Spending Limits.
Table 8: Domestic Space Heating Fuel Use, Efficiency and Cost
Table 9: Modelled and Actual Consumption

Table 10: Modelled and Actual Costs

Table 11: Health risks arising from inadequately heated homes.
Table 12: Age Group and the Effects of Fuel Poverty

29
31
32
32

42

44
48
69
76
76
84
92



About the Renewable Energy Foundation

The Renewable Energy Foundation is a registered charity promoting sustainable development for the benefit of
the public by means of energy conservation and the use of renewable energy.

REF is supported by private donation and has no political affiliation or corporate membership. In pursuit of its
principal goals REF highlights the need for an overall energy policy that is balanced, ecologically sensitive, and
effective.

We aim to raise public awareness of the issues and encourage informed debate regarding a structured energy
policy that is both ecologically sensitive and practical. The issues of climate change and security of energy supply
are complex and closely intertwined. REF contributes to the debate surrounding these issues by commissioning
reports to provide an independent and authoritative source of information.

For further information see: www.ref.org.uk.

About the Study

The study was funded by the ScottishPower Energy People Trust (SCO 036980).

It has been conducted by Renewable Energy Foundation researchers: Dr John Constable, Dr Lee Moroney, and
Diana Beatty, with assistance from various volunteers and interns, including David Ross, Simranjit Jain, and
Ava Ichaporia. We would also like to thank Hugh Sharman for conducting much of the analysis underlying our
discussion of the Danish situation.



PREFACE: ENERGY AND THE UK HOUSING STOCK 9

Preface: Energy and the United Kingdom Housing Stock

Energy is on the national agenda in a way that it has not been for decades. There are concerns about the secu-
rity of energy supply, as we now import more energy than we export after a thirty year bonanza from the North
Sea. Energy prices are rising on global markets because of the sharp increase in energy demand from advanc-
ing economies, especially China. The long-term depletion of non-renewable sources of energy is always in the
background, and concerns about resilience to future climates also feature in the public debate.

In the UK we consume 45% of our energy in heating air and water in buildings, and 27% of all our energy
is deployed in our 26 million homes. Over 90% of this energy comes in the form of coal, gas or oil, all fossil
fuels that emit carbon dioxide when burned. If we are to get anywhere near the Government’s target of an 80%
reduction in carbon dioxide emissions by 2050, a major retrofit of the existing housing stock is essential. One
quarter of our houses were built in Victorian times and another quarter after World War Two. Because we live
in a Goldilocks climate (not too hot and not too cold), and because first coal and then oil was cheap during the
two major construction eras, the quality of the thermal envelope of British houses was never a major issue in
the design. Our housing stock is not very effective in keeping heat in, or out. Houses built in Scandinavia and
Iberia had good thermal insulation in their design, and we are going to have to retrofit UK homes to match
their performance.

The retrofit agenda is primarily one of scale. The total cost over the next 40 years is of order £1 trillion for the
UK housing stock, or £50,000 per home. You get modest improvements today for £5,000 spent on the thermal
fabric of a house, but as we approach 2050, it is harder and more expensive to get the big improvements that are
ultimately necessary. I have made a study of Cambridge to show that £600 million spent over the next decade
with off-the-shelf technologies could effect a 25-30% reduction in energy consumption, with a 6-8% annual
payback.

The whole project makes financial sense as an energy saving measure, but there is strong reluctance and
mistrust on the part of individual home owners, partly because of the hassle, and partly because of the concern
at the lack of long-term guarantees against the under-performance or any unintended side-eftects. Providing
reassurance on these points requires that we must improve the monitoring and reporting of energy saving
measures and their actual effects. It is only by gathering rigorous measured data, as distinct from over-reliance
on modelled data as at present, that we will have confidence that the efficiency technologies and practices will
deliver the benefits we need.

Beyond that, an outer cladding layer of 20cm of insulating material would change the face of many narrow
Victorian streets of terrace houses. We need new materials technologies, new methods of installation, and
much smarter controls for serious reductions in energy demand in our houses. The sector that renovates build-
ings today needs to be increased by a factor of about four, along with the supply chain of building materials if
we are to deliver this project. The individual efforts of eco-enthusiasts will simply not get us there.

With central heating today, we can heat the whole of our house. This is a luxury which needs to be reined in,
being a profligate use of energy. But we are definitely not going back to the Victorian pattern of heating only
one room for the daytime use of the entire family. Our educational system assumes that children have a dedi-
cated quiet space for homework, and increased home working is normally undertaken from a dedicated study.

We use the term “fuel poverty” to describe the condition of those who would need to spend more than 10%
of their disposable income on keeping their homes warm, these people usually being the elderly, or students,
or others on fixed and limited incomes, who are least able to absorb rising energy costs. The Government has
targets for reducing fuel poverty but at the same time is financing the transition to a low carbon economy
through higher energy bills. Thus, two desirable outcomes are in direct conflict. However this report gives a
clear way of progressing by distinguishing between “risks of hardship’ and “real cases of actual hardship” and
acting accordingly.
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Anything short of a national plan will not get us to the nirvana of an energy efficient housing stock and the
elimination of fuel poverty by 2050. Such a plan is not on the horizon. In addition to the engineering elements
of scale described above, we will need a form of social engineering. Over the last 40 years we have changed
individual attitudes and public behaviour concerning the wearing of seat belts in cars and the elimination of
smoking in public confined spaces. An energy efficient country will not come about until there is a widespread
and strong conviction that any profligate use of energy is deeply antisocial.

M J Kelly FRS, FREng
Prince Philip Professor of Technology at the University of Cambridge
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Report Recommendations

. At present, government energy policies are likely to become a significant contributory factor to
increasing the risk of hardship across the entire population, both through direct and indirect effects
on bills, and through macroeconomic effects reducing incomes and employment. The following
actions would serve to reduce the severity of this effect:

. Government should avoid the funding of environmental programmes through levies increasing
energy prices to consumers.

. Where such levies are retained they should not be applied to the competitive part of the energy
markets, since this causes inefliciencies that may increase costs over and above the levies themselves.
A preferable alternative is to apply levies to the distribution side of the energy market, which, as a
natural monopoly, would lead to more transparency and potentially less distortion.

. Energy suppliers are not natural agents for delivering the fuel poverty agenda, which should be
assigned to more appropriate, perhaps non-commercial, bodies, with the energy suppliers left to
concentrate on their core business, the competitive supply of energy.

. Government should extend energy efficiency programmes for low income housing to buffer house-
holds against fluctuations in both energy price and income, with such measures being funded from
general taxation to avoid regressive effects.

. VAT should not be charged on the levy cost component in energy bills for either domestic or indus-
trial and commercial customers.

. Energy efficiency products and building work to install them should be exempted from VAT or 0%
rated.

. Over two million households use electricity as their main source of heating, and will experience
significant increases in risk of hardship due to policy-induced effects on bills. Government should
encourage fuel switching to gas where possible, and to (subsidized) renewables for heat in other
cases. Further measures, including direct assistance, may be required.

. The potential for district heating should be explored, particularly schemes which use waste heat
from power stations, schemes which replace expensive electric heating systems, and schemes which
supply commercial premises and high rise flats in areas with significant heat loads.

. Government should improve information available to householders on their energy bills related to
energy policies, energy costs and potential energy efficiency savings. For example, bills should list
the costs imposed on the household by environmental policies, including the contributions for grid
integration and ancillary services necessary to support the climate change policies.

. Energy tariffs are opaque: at the very least bills should display the range of tariffs available. With
respect to energy efficiency, bills could usefully display annual energy consumption in kWh per
square metre for both the average UK dwelling and the best of UK dwellings, so that householders
could estimate potential savings for improving the energy efficiency of their own dwelling.

. The Office for National Statistics should produce experimental data series based on national energy
spend as a fraction of GDP, indicating clearly and analytically the fraction that results from poli-
cies, namely levies and taxes. Other similar ratios, such as household energy spending as a fraction
of income, could also be reported for the various income bands with all policy impacts presented
analytically.

. Any subsidised energy efficiency programme should entail mandatory reporting of outcomes, with
the data made publically available to accelerate market learning and increase the up-take of the most
successful measures.
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All data should be reported in a straightforward and readily accessible manner. We note that whilst
there is an abundance of Government sponsored data available on energy and fuel poverty, much
of it is esoteric and unelaborated, difficult to access and dispersed over several sometimes shifting
locations.

Similarly, there is an abundance of European Commission-funded statistical data on energy issues,
but problems undermine its usefulness. For example, Danish figures for domestic space heating
include hot water whereas the UK figures do not. Domestic electricity prices are quoted for European
countries net of taxes, but national levies are not treated in the same way, so are not comparable.
If such data is to be used to monitor the effectiveness of EU policies it needs to be isometric and
rigorous.

Government should employ empirical investigation to facilitate the prompt and targeted application
of remedial medical and financial measures to address cases of actual hardship arising from unaf-
fordability of energy.
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Summary

The cost burden of energy and environment policies

1.

10.

11.

The UK has a broad range of energy and environmental policies designed to meet EU climate change
targets, a significant number of which are funded through levies on consumers’ bills.

Levies affect the affordability of energy services because they have:
a. Direct impacts increasing prices and bills,

b. Indirect impacts increasing prices and bills (including increased energy system costs, and VAT
uplift), and

c. General macroeconomic impacts reducing employment and incomes.

Contemporary discussions of fuel poverty have tended to focus on the first of these, which are known
to be regressive, but this study shows that there is good evidence to suggest that indirect impacts,
which are also regressive, are highly significant.

Furthermore, we note that the macroeconomic impacts of current energy policies on employment
rates and income levels have been largely neglected, with many assuming that environmental poli-
cies would create growth and jobs. However, modelling conducted for the EU Commission suggests
that the net impact of current policies on the UK will be negative in terms of employment, and will
imply relative economic contraction.

The scale of this threat is significant, since policies with direct impacts are numerous and costly. The
Energy Efficiency Commitment (EEC), the Renewables Obligation (RO), the Feed-in Tariff (FiT),
the Carbon Emissions Reduction Target (CERT), and the Community Energy Savings Programme
(CESP) subsidies all impose costs which are passed through to consumers via electricity and gas
bills.

Unfortunately, information on how these costs are distributed over domestic, industrial and commer-
cial consumers is not available, and even in the case of domestic consumers it is not clear how much
each of these levies adds to household energy bills.

Instead, we must rely on Government estimates of aggregate total cost to the consumer, both domes-
tic and industrial. Taken together, all levy-funded measures cost £12.9 billion between 2002 and
2011.

The most significant policies are the Renewables Obligation, which cost the consumer £7.31 billion
in the period April 2002 to March 2011, and the Carbon Emissions Reduction Target (CERT) and its
related predecessor policy (EEC), which between April 2002 and October 2011 cost £5.4 billion.!

The annual costs of these or successor mechanisms are likely to rise if current policy goals are main-
tained. The Renewables Obligation currently costs around £1.2 billion a year but will increase stead-
ily, and by 2020 we estimate that the RO, or its successor mechanisms under the Electricity Market
Reform (EMR) package, will be costing the consumer approximately £8 billion a year.

The current cost of CERT is estimated by DECC to be £1.3 billion per annum and CESP approxi-
mately £70 million per annum. While CERT and CESP are due to expire in December 2012, to be
replaced by the Energy Company Obligation (ECO), we anticipate that the ECO’s costs will, at a
conservative estimate, be similar to its predecessors.

DECC has predicted that the Feed-in Tariff will cost electricity consumers £570 million a year in
2020, but very rapid uptake in the first year of the scheme has given cause for concern, and recent
downward revisions to the small scale solar photovoltaic FiT suggest increasing awareness that the

Lord Marland, for DECC, in answer to a parliamentary question from Lord Vinson: 25.10.11, Hansard, Column WA128.
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policy was poorly devised and costed in the first place. Whether these revisions will contain cost to
consumers is at present unclear.

While these levies are in themselves a significant and growing proportion of domestic energy bills,
some of the source policies, particularly those affecting electricity, entail additional energy system
costs that will also be passed on to consumers. Amongst these indirect impacts are the costs of ancil-
lary electricity grid services needed to integrate the renewable technologies, including network
expansion, system balancing, and the cost of maintaining a conventional fleet in the support role and
at a low load factor. These costs are extremely difficult to estimate, but one authoritative analysis has
suggested that the additional annual cost could be around £5bn in 2020, giving a programme cost
(subsidy plus integration costs) of some £13 billion.?

Not only are these extremely high additional costs regressive in their effects, constraining household
budgets and adding to general financial strain, but they are of particular concern in relation to the
approximately two million households that use electricity for heating.

5,000
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4,000 /\ === Households with

’ - \’\ electric central
3,500 heating (Great

' \ A A Britain; 000s)
3,000

\"4 Households with
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Figure 1: Households Using Electric Heating in Great Britain 1970 to 2006.
Source BRE Fact File 2008.> Chart: REF.

While the overall trend in Figure 1 (blue line) shows a reduction in the use of electric heating from
the 1970s to mid-1980s, numbers have not dropped much below 2.5 million since that time, suggest-
ing that there is a core number of houses where alternatives to electricity are hard to find.

We also note that there is evidence of an increase in non-central electric heating, perhaps due to the
difficulties in replacing redundant non-condensing boilers in certain urban situations such as apart-
ment blocks.

The renewables levies on electricity will expose households using electric heating to very significant
increases in costs, and this section of the housing stock must be regarded as at high risk of hardship.

It should be further noted that VAT is charged on the energy levies and on the indirect costs as they
are passed through to bills. This impact should be considered in any analysis of the policy impacts,
since it has both straightforward effects on bills, but also broader economic impacts on the cost of
living that are relevant to risk of hardship.

VAT registered businesses will be able to offset much if not all of the tax uplift against VAT paid on
energy purchases, but VAT on the levies will make itself felt when the products or services are sold
on to a final consumer that is not VAT registered, with an indirect effect on the cost of living. The

Colin Gibson, A Probabilistic Approach to Levelised Cost Calculations for Various Types of Electricity Generation (IESIS:
Edinburgh, 2011). Available from: http://www.iesisenergy.org/lcost/.

http://www.bre.co.uk/filelibrary/pdf/rpts/Fact_File_2008.pdf
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scale of this uplift is hard to gauge with complete confidence, since not all these sales will be to VAT
liable consumers. Nevertheless, we can estimate the potential VAT uplift on levies imposed between
2002 and 2011 at approximately £1.9bn, with about £230m being charged on domestic gas and elec-
tricity bills.

VAT on the Renewables Obligation alone in the period April 2002 to March 2011 could have

amounted to as much as £950m, with about £130m of that figure being added to domestic electricity
bills.

By 2020 the VAT uplift resulting from the Renewables Obligation or its successor subsidy mecha-
nisms could amount to as much as £1.2 billion annually, with about £150m of that sum being added
to domestic electricity bills, and the remainder charged to industrial and commercial consumers.

When additional system costs are taken into account, the total VAT uplift will amount to approxi-
mately £2 billion a year in 2020, with about £240 million of that sum being charged directly on
domestic bills, with the remainder having an unclear though almost certainly significant effect on
the cost of living through VAT on the sale of goods and services to end consumers.

Itis unsatisfactory that these implicit increases in tax revenue arising from the Renewables Obligation,
and other similar levies, have not been debated by Parliament.

It should also be noted that the direct and indirect cost burden of the energy levies falls dispropor-
tionately on poorer households, and there is every reason to suppose that the increasing number and
costs of such policies has already contributed to the increase in the number of households in hard-
ship or at significant risk. Surprisingly, answers to Parliamentary Questions reveals that Government
has made no estimate of those numbers.*

In addition to these direct and indirect impacts, policies have general economic effects since levy-
funded subsidies increase the cost of primary inputs to the economy, reducing economic activity
and impairing competitiveness. While such subsidy policies may create jobs and incomes in the
supported sector, the costs will cause job losses and reduce incomes elsewhere in the economy.
Overall, though the gross effect will be positive there is good reason for supposing that the net effect
may be negative.

Specifically, EU Commission modelling of the macroeconomic effects of the renewables policies
suggests that in spite of very large gross impacts the net effects in 2020 will only be slightly posi-
tive for both GDP and employment over the EU-27. The scale of these positive effects appears to be
within the measuring error, and inadequate to justify policy-induced transformation on such a scale
and with such significant transition risks.

It should also be noted that these weakly positive effects are dependent on the EU retaining a domi-
nant global market share in renewable energy technologies, an aspiration that appears to be optimis-
tic given the comparative advantages of China, India, and the United States.

Critically, the EU modelling suggests that for certain member states, and the UK is one of them, the
net employment effects in most scenarios are negative, with the costs of policies destroying more
jobs than are created.

The relevance of general economic impacts that depress incomes is generally overlooked by fuel
poverty campaigners considering policy effects and deserves much greater prominence.

For example, while some policies, such as the Renewable Heat Incentive (RHI) are funded through
taxation, and are thus progressive rather than regressive, such measures still contribute to the macro-
economic burden, reducing employment and incomes. The potential scale of such unwanted effects

Lord Marland, for DECC, in answer to parliamentary questions 12384 and 12385 from Lord Vinson, 21.10.11, Hansard,
WA104.
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should not be underestimated. While the Government’s Spending Review has capped the cost of the
RHI in 2014/15 at £860 million, the scheme is expected to imply an annual tax burden of £2 billion
in 2020, according to the Committee on Climate Change estimates.’

Overall, it is likely that UK energy policies will not only increase bills but will also tend to reduce
average household incomes because of the knock-on macroeconomic effects of the various levies
and taxes.

Given the scale of the burdens, there is reason to be concerned that the direct, indirect and general
economic effects of current energy policies will significantly increase the risk of energy related hard-
ship over the entire population, leading to a significant but intrinsically unpredictable rise in the
numbers of households experiencing actual hardship.

Since a very large part of the burden of current policies falls on electricity consumers there is good
reason for believing that the majority of the approximately two million households that use electric-
ity for heating will be at severe risk of hardship.

Actual Hardship and Risk of Hardship

33.

34.

35.

36.

37.

38.

39.

Current legislation, policy and much campaigning aims to eliminate “fuel poverty”, as described by
the current definition.® While expressing justifiable concern, this conceptualization of the matter has
certain drawbacks, amongst the most far-reaching of which is the failure to distinguish adequately
between real cases of actual hardship (those who are not able to purchase adequate warmth and may
be living in unhealthy conditions), and the more abstract but equally important risk of hardship,
which can be understood as the probability that a household will experience actual hardship as the
result of a change of circumstances (a decline in income or a rise in energy prices, for example).

Indeed, the current definition of fuel poverty conflates these problems, which is unhelpful since they
require responses of different characters, and success will mean different things in each case.

Actual hardship, where a household cannot afford sufficient heat to maintain health, or can only do
so by forgoing other necessary goods or services, is an acute problem, requiring immediate action in
the short term. Such problems need to be addressed and satisfactorily resolved through direct inter-
vention by health and social services, or other means. However, reducing the likelihood of recur-
rence may require that a coincident high risk of hardship is also addressed.

Risk of hardship is an abstract property of a household that varies across the population and over
time according to income, housing characteristics, and energy price. While this risk can be readily
understood in a general sense, and its trends described, no quantitative estimates can be offered at
either populational or individual level since there is no data available documenting frequency and
distribution of cases of actual hardship.

While risk of hardship, like all risks, is ineradicable, Government can mitigate its severity via the
benefit system, lower income tax, lower taxes and reduced levies on energy costs, reduced taxes on
energy efficiency materials and installation costs, and better information to householders.

Government can also intervene directly by subsidizing energy efficiency improvements to houses,
prioritizing those at greatest risk of hardship.

This conceptualization of the problem is of relevance throughout the broader discussion of “fuel
poverty”, and is particularly important when assessing the impact of energy policies that increase
costs to consumers. Rather than attempting to model the number of households that would be clas-
sified as “fuel poor” under a particular, and in large part arbitrary, definition with and without poli-

Committee on Climate Change, The Renewable Energy Review (2011), 136.

The current definition of a household in fuel poverty is one that would need to spend more than 10% of its income to main-
tain a satisfactory heating regime.
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cies, we conclude that it is more informative to use simple descriptions of total costs and where they
will fall to provide straightforward insights with regard to general trends, and particular areas which
might be exposed to very significant increases in risk.

Such discussions of policy impacts on risk of hardship will necessarily be simple in form, and will
not generate eye-catching but arguably misleading estimates of the numbers of households driven
into fuel poverty. By contrast, they will give approximate indications of the magnitude of the effects
through such indicators as estimated bill increases, the identification of types of households that may
bear a disproportionate share of these increases, and the likely effect on the proportion of GDP spent
on energy.

Flowing out of such discussions we can offer further remarks on how government might use what
control it has over prices, incomes, and building standards, to reduce risk of hardship, and thus the
frequency of cases of actual hardship (which must be detected by investigation and tackled directly).

We suggest that a useful but overlooked metric for assessing risk of energy related hardship, and
the probable impact of policies, can be found in the proportion of Gross Domestic Product spent

on energy. Higher proportions and a rising trend would indicate a probable increase in risk of
hardship.

There should be no doubt that policy costs are relevant in such a macroscopic context. Taking the
Renewable Obligation electricity policy costs described above, we arrive at a total of around £15
billion a year, composed of subsidy, integration, and VAT, which is equivalent to about 1% of current
GDP.

Since the United Kingdom currently spends around 8.5% of GDP on energy, a further percentage
point is a major increase, with far-reaching implications.

This can be appreciated from the following chart, which plots expenditure on energy as a percentage
of GDP for the United Kingdom and the United States from 1970 to 2007 (US) and 2010 (UK), and
also includes the frequency of those judged to be in fuel poverty according to the current definition.

Expenditure on Energy as a Percentage of GDP (United States) Fuel Poverty in the UK (million households)
= Expenditure on Energy as a Percentage of GDP (United Kingdom)
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Figure 2: United States and United Kingdom Expenditure on Energy as a percentage of GDP, and
millions of households in fuel poverty in the UK according to the standard definition.
Source: DECC, US Department of Commerce (Bureau of Economic Analysis), US Census Bureau,
Measuringworth.” Chart: REE.

UK energy expenditure figures are drawn from DECC (Digest of United Kingdom Energy Statistics). US GDP obtained
from the US Department of Commerce (Bureau of Economic Analysis). US Energy Expenditure is from the US Census
Bureau (http://www.census.gov/compendia/statab/cats/energy_utilities.html). UK Nominal GD: MeasuringWorth (http://
www.measuringworth.com/aboutus.php).
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The period during which the energy expenditure to GDP ratio fell coincided with a prolonged period
of prosperity in both countries, only to start rising again between 2002 and 2003. We would inter-
pret this as giving a good measure of decreasing and then increasing risk of hardship over the entire
population.

It is interesting to note that the traditional estimation of numbers of households in fuel poverty
numbers produces a curve that is also correlated with energy expenditure to GDP ratio in both coun-
tries, an effect that results from the traditional calculation’s sensitivity to price. Indeed, the exagger-
ated nature of that curve arguably confirms suggestions made on other grounds that the traditional
calculation is oversensitive to price.®

Importantly, the trends in the United States and the United Kingdom are very similar, indicating that
external market prices of energy are a major driver of variation in this measure, a point that under-
lines the fact that government influence over energy prices to consumers is limited.

Examination of the ratio of energy spending to GDP leads us to conclude, as mainstream econom-
ics would argue from first principles, that “fuel poverty”, or actual hardship and increasing risk of
hardship is fundamentally caused by the relation between income and energy price, the latter, as it
happens, being largely controlled by factors external to the society concerned.

Risk of energy hardship and cases of actual energy hardship result from the relationship between
incomes and energy prices, and fluctuations in risk of hardship in the short term are attributable
to fluctuations in these variables. That is to say, over shorter timescales they are the causes of those
matters of concern generally discussed under the title “fuel poverty”.

Scandinavian Perspectives

51.

Our analysis shows that the Scandinavian countries are well ahead of the UK in improving the
thermal efficiency of their housing stock, with significant efforts having been made following the oil
shock of 1973. We also show that domestic heating is supported by a diverse and largely indigenous
fuel supply, buffering householders against some of the impacts of world fossil fuel price volatility.

Denmark United Kingdom
M Solid fuel
- Solid fuel
Electglaty Heat pump Electricity 2% Electricity
3% 4% 6%
Heat pump
District H oil
heating " .
42% Oil 12% Natural gas 0il 9%
Biomass

M District heating

Natural gas
16%
Natural gas
83%

Biomass
23%

Figure 3: Fuels used for space and water heating in Denmark (left) and the UK (right) in 2010.
Source: Danish Energy Agency and DECC.° Chart: REE.

For further comments on this oversensitivity from a different perspective, see John Hills, Fuel Poverty: The problem and its
measurement (CASE Report: October, 2011), 14, 104-105.

UK data is available from the DECC website — see Overall Data tables at the following URL: http://www.decc.gov.uk/en/
content/cms/statistics/publications/ecuk/ecuk.aspx.
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The diversity of fuel supply for domestic heating in Denmark compared with the UK is illustrated
above and reveals the particular importance of district heating in Denmark. Some district heating
is provided by biomass and combustible waste but, unlike the UK, all the base load thermal power
plants provide district heating and so significantly less of the primary energy consumed in thermal
power stations is wasted.

District heating is underdeveloped in the UK in spite of evidence that it could feasibly provide up
to 14% of the heat demand of UK buildings.!® There is particular potential where conditions make
district heating costs more attractive, including district heating schemes which use waste heat from
conveniently sited power stations,' schemes which replace expensive electric heating systems, and
schemes which supply commercial premises and high rise flats in high heat load areas.

Improving energy efficiency as a moderator of fuel poverty
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Housing efficiency, often cited as a cause of “fuel poverty’, is, we suggest, more usefully seen as a
moderating factor. That is to say, if fuel prices rise sharply, or incomes fall, then risk of hardship,
and the numbers in actual hardship, will rise. The cause of that change is the rise in prices relative to
incomes, not a change in the average quality of the housing stock, which is relatively stable over short
timescales.

However, a household in an energy efficient building will be to a degree buffered against increases in
risk of hardship. By contrast, those living in an energy inefficient house might be exposed to a sharp
increase in risk of hardship. Difference in housing quality between two such cases is the cause of the
difference in relative change in risk of hardship.

Bearing this in mind, we can see that energy efficiency measures are exceptionally important to any
government attempting to manage the risk of energy hardship, for the following reasons:

As noted, government has only limited control over energy costs, which are largely the result of
international markets and underlying physical realities. (However, government can avoid adding to
the consumer burden through levies and taxes affecting those costs.)

Similarly, government has limited control over incomes, which are largely the result of personal
circumstances and other incidental matters. However, government can avoid reducing disposable
income through tax, and can augment the income of the poorest households through the benefits
system (though only by reducing the incomes of selected others who must pay higher taxes).

By contrast, government can have profound influence over domestic energy efficiency, which can
be controlled through the building regulations, regulations on tenanted properties, information,
reduced VAT on energy efficiency materials and installations, and by direct intervention to subsi-
dize the application of energy efficiency measures (though to avoid regressive penalties on poorer
consumers such measures would have to be at the taxpayer’s expense).

The potential for significant savings by improving the energy efficiency of dwellings is well recog-
nized, and a succession of government initiatives has, with some success, attempted to improve the
national housing stock.

However, the existing policies suffer from conflicting drivers. The EU targets for reducing CO, emis-
sions and increasing renewable energy generation are both supported by extremely costly policies
that are not compatible with reductions in risk of energy hardship or reductions in the frequency of
cases of actual hardship. Alternative policies should be sought as a matter of urgency.

Poyry, Faber Maunsell, Aecom.The Potential and Costs of District Heating Networks (DECC: April, 2009).

The Poyry et. al. district heating report estimates costs assuming distances of 15km from the heat source, but notes that
Copenhagen has district heating extending 40km across the city.
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In other areas, where convergence seems plausible, actual delivery proves to be problematic. For
example, improving house insulation is clearly worthwhile, but empirical studies reveal that the
predicted reductions in energy costs have often not materialized post installation, partly due to prob-
lems with the adequacy of the remedial work, but also with flaws in the initial modelling of predicted
energy savings. Obtaining data about the value for money, the fitness for purpose of the proposed
efficiency measures, and guidance about best practices is improving, but still has some way to go.

For theoretical and practical reasons we have reservations about the wisdom of tasking energy supply
companies with improving housing efficiencies or reducing fuel poverty. While such companies have
data on energy expenditure that is undoubtedly useful for identifying potential hardship, an energy
supplier is unlikely to engender the appropriate level of trust, on the one hand, or be in the appropri-
ate business of building refurbishment, on the other. We suggest that energy companies should be
left to pursue their core business as efficiently as possible, with more appropriate parties undertaking
building refurbishment.
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This study examines the consumer costs of current energy policies designed to combat climate
change. In particular, we examine the impacts on poorer consumers and the increasing risk that they
will fall into hardship as a result of paying for these policies through their household bills.

In Chapter 2 we discuss the acute condition of actual hardship, which is caused by an inability to
afford sufficient energy to achieve an acceptable standard of living, or the need to forgo other neces-
sities after fuel purchases. We distinguish this from the population-wide risk of hardship arising
from meeting necessary energy costs. Mitigating this risk, particularly for those with a high proba-
bility of suffering hardship, requires long term measures such as consideration of the impact of green
taxes and levies, market efficiency, appropriate diversification of energy sources, and improvement
of thermal standards for buildings.

In Chapter 3 we describe the direct, indirect and macro-economic impact of energy levies with
particular emphasis on the most costly of these, the Renewables Obligation (RO). The additional
direct cost imposed on household electricity bills by the EU 2020 renewable energy target is esti-
mated, as are the indirect costs incurred in integrating the proposed mix of renewable technologies.
VAT charged on the climate change levies is also discussed. Finally, the macroeconomic impacts of
the climate change policies on income and employment are covered.

Chapter 4 examines the impacts of the most costly energy policies designed to mitigate climate
change, and the relationship between energy costs and GDP is used to look at these trends in relation
to risk of hardship.

Chapter 5 suggests that households using electricity for heating are at particular risk given the dispro-
portionate burden of climate change levies applied to electricity supply.

Chapter 6 reviews the experience of Scandinavian countries, and Denmark in particular, in address-
ing similar energy issues. Danish buildings are shown to have a higher relative thermal efficiency
than those in the United Kingdom. Furthermore, Denmark has cultivated, at some cost, a diver-
sity of technologies and fuels for space heating, and adopted extensive Combined Heat and Power
(CHP), with the result that Danish consumers are less exposed to fossil fuel volatility.

The potential for improving thermal insulation and energy efficiency of the UK housing stock is
discussed in Chapter 7. The results of a series of empirical case studies provide important insights
regarding the problems and potential for major refurbishment of UK