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Energy — its impact on the environment and society

The Challenges

e Climate change is already happening and its impacts could, in the
longer term, be substantial. They could include many millions more
people exposed to hunger, water stress and flooding. There will be
irreversible losses of biodiversity.

e Globally greenhouse gas emissions increased more than four-fold in
the last half of the twentieth century and they are still growing. They
continue to rise with an increase in carbon dioxide emissions of 20
per cent between 1990 and 2003.

e In the UK, carbon dioxide emissions fell 5 per cent between 1990 and
2005 despite a 43 per cent increase in GDP.

e Energy prices are rising globally and in the UK. In the UK, domestic
gas prices have increased by 18 per cent in real terms between 2003
and 2005, with electricity prices having increased by 13 per cent.

e Industrial prices have increased further, with industrial gas prices
including the Climate Change Levy increasing by 57 per cent in real
terms and electricity prices increasing by 36 per cent between 2003
and 2005.

e Most domestic consumers still find energy affordable though there
are an increasing number of households who cannot afford to heat
their homes adequately in winter. There were approximately two
million in fuel poverty in the UK in 2004, showing a fall of over two-
thirds since 1996, but energy price rises will have increased this
number since then.

Climate change

1.1  The impacts of climate change could, in the longer term, be
substantial. Its impacts could include many millions more people exposed
to hunger, water stress and flooding. Additionally, low-lying areas,
wetlands and small islands will be exposed to risks from rising sea levels,
especially in South East Asia. There will be irreversible losses of
biodiversity.
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1.2 Climate change will impact on the UK through changes in the
weather: warmer drier summers and milder wetter winters. The changing
weather will impact on many aspects of our lives at home and work.
Gardeners and others will find our biodiversity changing, with some
species unable to survive in the UK as their habitats change whilst other
more exotic ones not native to the UK may thrive.

1.3 Farmers will find new pests and diseases may affect crops and
livestock. The UK tourism industry might benefit from warmer weather but
the insurance industry could face bigger payouts for damage caused by
storms. There will be many changes, often difficult to see, to which we will
need to adapt.

Greenhouse gases

1.4  Globally, greenhouse gas emissions increased more than four-fold in
the last half of the twentieth century and they are still growing. In response
to this explosive growth and its likely consequences for our lives on this
planet, the UN Framework Convention on Climate Change was agreed at
the Earth Summit in Rio de Janeiro in 1992 and, five years later, the Kyoto
Protocol was agreed. This committed developing countries to targets that
should reduce their emissions of a basket of six greenhouse gases to below
1990 levels over the period 2008-2012. The Kyoto Protocol took legal force
in February 2005.

1.5 The Kyoto Protocol commits the developed countries that signed it to
a small but important first step. Not all developed countries ratified it and,
even amongst those countries that did, greenhouse gas emissions have
continued to grow. Carbon dioxide accounts for more than four-fifths of
greenhouse gas emissions. The latest data from the IEA shows that carbon
dioxide emissions in OECD countries (most of the developed world)
increased 16 per cent between 1990 and 2003. For the world, as a whole,
the increase was 20 per cent.
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Chart 1 Global emissions from fossil fuel combustion from 1900 to 2000
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1.6  Over the same period, the world economy grew by 49 per cent, so
there has been a significant reduction in energy use per unit of output.
However, it is vital for the future of our planet, that there is further de-
coupling of the trend of carbon dioxide emissions from increased income
and wealth. At the same time, people in many parts of the developing
world will be looking to increase their living standards towards the levels
that people enjoy in the developed countries.

1.7 The International Energy Agency has estimated that 85 per cent of
the world’s extra energy needs over the next 25 years will be met by fossil
fuels and that, without action, global energy demand and carbon emissions
will both grow by 60 per cent. But a sustainable lower carbon economy
could be achieved through more efficient use of energy and cleaner power
generation.

1.8 Last year, the UK held the Presidency of the G8. At Gleneagles, G8
leaders committed to a dialogue on Climate Change, Clean Energy and
Sustainable Development. This involves 20 countries with significant
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energy needs and includes the G8 countries and major developing
economies, China, India, Brazil, Mexico and South Africa. G8 leaders also
agreed to a significant Plan of Action, which also involved the IEA and
World Bank. Both processes are due to conclude and report back during
the Japanese G8 Presidency in 2008.

1.9 The first meeting of the Dialogue met at Lancaster House in November
2005. There was agreement to continue the discussion and the next
ministerial meeting is in Mexico in October 2006. In the meantime experts
at working level have met to discuss the key themes: Technology
Development and Transfer; Policies, Frameworks and Market Mechanisms;
and Adaptation. On the Plan of Action, the IEA has delivered “Energy
Technology Perspectives — Scenarios & Strategies to 2050”; this is a major
new publication setting out the potential of energy technologies to tackle
climate change.

UK emissions

1.10 The UK has a domestic target to reduce carbon emissions by 20 per
cent below 1990 levels by 2010. This goes well beyond the UK's
commitment to reduce greenhouse gases by 12%2 per cent in 2008-2012
compared with 1990 as its part of the EU’s Kyoto commitment. For the
longer term, the Government has committed to put the UK on a path to
reducing its carbon dioxide emissions by 60 per cent by 2050.

1.11 The UK is on course to meet its Kyoto commitment. However,
achievement of the domestic 20 per cent carbon goal is more challenging.
In 2005, carbon dioxide emissions were 5 per cent below their 1990 level.
Whilst carbon emissions per unit of UK output fell 35 per cent between 1990
and 2005, this improvement was largely offset by a 43 per cent increase in
the size of the economy. However, without the improvements in energy
efficiency and increased use of renewable sources of energy as part of the
UK’s Climate Change Programme, carbon emissions would have been
significantly higher. With the implementation of measures set out in the
new Climate Change Programme issued in March 2006, carbon dioxide
emissions, including the impact of the announced EU emissions trading
scheme, are projected to be 16.2 per cent below 1990 levels in 2010. The
Government’s Energy Review sets out how the Government, business and
individuals can contribute to the long term challenge to reduce our
emissions much further.
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offshore resource is very large and the UK’s wind resource is estimated to
be around half the European total.

2.5 In the transport sector, small amounts of biofuels are blended with
fossil fuels and used in ordinary cars and other vehicles already - petrol
deliveries had an average 0.33 per cent biofuel content in 2005 whilst the
comparable figure was 0.14 per cent for diesel deliveries. These biofuels
come from a variety of feedstocks including used cooking oil and various
crops. The use of biofuels will increase in the coming years as the
Government introduces the Renewables Transport Fuel Obligation (RTFO),
which will require transport fuel suppliers to ensure that a set percentage of
their sales are from a renewable source. The RTFO will be introduced in
2008/9, with the obligation set at 5 per cent in 2010/11, and the Government
intending to raise this to 10 per cent by 2015, once certain important
conditions have been met.

Combined heat and power

2.6 Combined heat and power (CHP) is the simultaneous generation of
usable heat and power in a single process. Not only is CHP more efficient
through utilisation of heat that might otherwise be wasted, it also avoids
significant transmission and distribution losses. CHP accounted for 7' per
cent of electricity generated in 2005 which, given the fuel efficiency of CHP
plants, delivered substantial savings in carbon emissions compared with
what would have been emitted with separate generation of electricity and
heat. Given the environmental benefits that CHP delivers, the Government
has set a UK target of at least 10,000 Megawatts of electricity (MWe) of
installed Good Quality CHP by 2010. Good Quality CHP capacity was
5,792MWe at the end of 2005.

Nuclear

2.7 Nuclear power has also played an important role in helping the UK to
meet its climate change targets. Nuclear power is a source of low carbon
generation, which contributes to the diversity of our energy supplies.
Nuclear power contributed around 20 per cent of the UK'’s electricity supply
in 2005. The UK has in place a mature regulatory framework to ensure the
safety, security and environmental risks of nuclear are managed effectively.
Regulators also monitor all nuclear plants to ensure that operators are
releasing as little radioactive discharge as practicable. Electricity has been
generated safely by nuclear power in the UK for nearly 50 years and the
Government has set up the Nuclear Decommissioning Authority to
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establish a strategy for the safe, secure, cost effective and environmentally
responsible de-commissioning and clean up of public sector nuclear sites.

2.8 New nuclear power stations could continue to play a significant role
in moving towards lower carbon emissions in the UK and the Government
announced its intention in the Energy Review to remove the barriers to new
investment by reducing regulatory risk in the planning and licensing
process, and clarifying the strategy for decommissioning and waste.

Fossil fuels in the power industry

2.9 We remain dependent, however, on traditional fossil fuels for most of
our electricity generation. The resulting emissions are highly dependent on
the choice of fuels that are used in power stations. The substantial declines
in the shares of coal and oil in electricity generation since 1990, with a
broadly corresponding increase in the use of gas, has had a significant and
favourable impact on the trend of carbon emissions from the electricity
industry.

Chart 4 Amount of fuel used in electricity generation, by fuel type since
1990
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2.10 Also, the introduction of technologies such as flue-gas
desulphurisation and more efficient power stations (combined heat and
power and combined cycle gas turbine) has helped to reduce emissions
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further. If both fuel mix and efficiencies had been the same in 2005 as in
1990 then carbon dioxide emissions from power stations would have been
one third higher than actual emissions in 2005. Other emissions such as
sulphur dioxide, nitrous oxides and particulate matter have fallen even
faster.

2.11 The EU Emissions Trading Scheme, which commenced in 2005, has
been designed to influence the choice of fuels by electricity generators and
other large industrial users of energy. Under this scheme, the generators
and others are issued with carbon permits without which they are not
allowed to emit carbon. Those wishing to emit more carbon than their
allocations must buy additional carbon permits from others. This
discourages the use of more carbon intensive fuels such as coal and oil and
encourages the use of low carbon technologies such as renewables and
Combined Heat and Power.

2.12 Coal fired generation accounted for 38 per cent of electricity
generation in 2005. However, coal is the most carbon intensive of the
major forms of electricity generation - an average of 238 tonnes of carbon
per GWh of electricity generated, compared with 99 tonnes for gas.
Improving the efficiency of coal fired power stations and co-firing with
biomass can reduce the carbon impact of these power stations. Carbon
capture and storage, which involves capturing carbon from a process that
produces carbon and transporting it to a site where it is safely stored
underground, could reduce carbon emission by 80 to 90 per cent. The
Government will launch a carbon abatement technology demonstration
programme in September 2006.

Oil and gas industry

2.13 Petroleum products when combusted, mainly for transport, are a
major source of emissions; but there are also environmental impacts
upstream in the oil industry. These may occur at any time during the
lifetime of an oil field, as a result of exploration, production and de-
commissioning activities. It is a legal requirement that the potential effects
on the environment of oil exploration and production activities are carefully
investigated before an oil field is explored, appraised and developed.
Water present in the oil producing strata and, in some circumstances, water
injected for reservoir pressure maintenance is produced in addition to oil,
and this water is referred to as produced water. Modern technology has
now reduced the average content of produced water to 22 parts per million
on the UK Continental Shelf.

13
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2.14  Qil spills can originate from installations or from the transportation
of oil from an oil field to shore. Although most oil spillages are low relative
to total oil production and they are usually rapidly dispersed in the sea and
are biodegradable, naturally large spills may have a significant effect on the
surrounding environment. The total amount of oil spilled reported to DTI
during 2005 was 77 tonnes, far less than the fuel consumed in the fire at the
Buncefield oil depot in 2005, which continues the downward trend of recent
years.

2.15 Gas behaves quite differently to oil, since leakages are released into
the atmosphere rather than having an adverse effect on the sea
environment. Gas flaring is used to safely dispose of oil and gas mixtures
when the mixture is too volatile to be transported to land. Gas may be
flared only with Government consent. During 2005, an average of 4.2
million cubic metres of gas was flared each day at offshore installations.

Coal industry

2.16  Environmental impacts for coal range from the impact of mining
activities on the visual environment to the release of methane into the
atmosphere, the release of contaminated water and the generation of waste
products. In 2004, 11 per cent of methane emissions were produced as a
result of coal mining activities, compared with 22 per cent in 1990. There
are social impacts too, including diseases that coal miners can contract and,
when coal mining ceases, the loss of coal mining jobs in communities that
traditionally depended on such employment opportunities.

2.17 When coal mines close, the land can become derelict due to the
presence of chemical wastes or the presence of physical hazards such as
shafts, holes and tunnels. The National Coalfields Programme aims to
deliver environmental improvements and develop infrastructure that can
help realize the potential of coalfield communities in England. This includes
reclaiming land to enable commercial, industrial and residential
developments to proceed.

14
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The price of energy and the energy market

e Overall, industrial customers have seen prices rise for all fuel by 27
per cent in real terms between 1995 and 2005 (including the Climate
Change Levy), and prices in 2005 were at the highest level since 1987.

e By the end of March 2006, over 45 per cent of all domestic gas and
electricity customers in Great Britain were no longer with their home
supplier.

e Overall, domestic customers have seen prices fall for all fuel and light
by 7 per cent in real terms between 1995 and 2005, but prices in 2005
were at the highest level since 1996.

3.1 Once energy has been produced it has to be transported to
consumers and paid for by those consumers, whether they are households
in the domestic sector or large factories in the industrial sector. It is
important that gas and electricity supply is both continuous and of good
quality. Thus security and quality of supply are two distinct and important
issues that can affect customers. Electricity companies are commercially
incentivised to ensure that there is adequate generation capacity to meet
overall level of demand. No system, however, is 100 per cent safe from any
possibility of failure of a technical, or other, nature. Electricity companies
are therefore prepared with contingency plans against any such eventuality.
In addition, companies have a duty to ensure that electricity supplies meet
the technical standards that are in force. There are unforeseen
circumstances, such as the storms in October 2002, which can affect the
supply of electricity in particular.

Energy prices in the industrial sector

3.2 Prices in the industrial sector are much more dependent on the
wholesale price of fuel than in the domestic sector, and as a result they tend
to be more volatile. Industrial consumers are able to negotiate their own
contracts, which are usually linked to several price escalators including the
wholesale price, whereas domestic consumers can only choose between
supplier’s published tariffs.

3.3 There has been a general upward trend in the wholesale price of gas

since the summer of 2002. Increases in oil prices are the main factor behind
rising gas prices as the two are often contractually linked. UK wholesale
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gas prices have been more volatile and higher recently because of the
historically tight supply/demand balance last winter. Gas has had to be
delivered from higher-cost sources, such as Liquefied Natural Gas, and the
tight supply situation has also put a premium on the value of gas in
storage. Increases in the price of gas affect electricity prices as gas is an
important part of the UK generation mix. Electricity prices are also rising as
a result of higher international coal prices, the recovery of wholesale
electricity prices from unsustainably low levels and the introduction of the
EU Emissions Trading Scheme in 2005.

Chart 5 Fuel price indices in the industrial sector in real terms, 1990 to 2005
(including CCL)
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Competition in the gas and electricity market in the domestic
sector

3.4 At the end of March 2006, over 11.7 million (46 per cent) of
domestic electricity customers were no longer with their home supplier and
over 9.4 million (46 per cent) of gas customers had switched away from
their home supplier. The overall rates of transfer for both fuels continues at
a very high rate, averaging nearly 352,000 each month for Q1 2006 for
electricity and nearly 288,000 per month for gas, although not all transfers
result in an increase in the number of customers no longer with their home
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supplier. The proportion of customers no longer with their home supplier
varies by payment method; direct debit customers are more likely to be
with a non-home supplier than credit or prepayment meter customers.

Chart 6 Cumulative number of customer transfers
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Prices to domestic consumers

3.6 The competitive market has encouraged a period of low prices for
domestic consumers, although prices are now increasing. In real terms,
average annual domestic electricity prices in 2005, including VAT, were 18
per cent lower than in 1990, the year of privatisation, but have risen by 1
per cent since the introduction of full competition in 1999. For gas, prices
since privatisation in 1986 are 19 per cent lower in real terms, but have
risen 14 per cent since the introduction of full competition in 1998. Since
1990, in real terms, prices for coal and smokeless have risen by 10 per cent
and those for heating oils have risen by 25 per cent.

3.6 For gas, between 1995 and 2000 there were falls in prices in each
subsequent year. Wholesale gas prices increases began to feed through to
most domestic gas customers from the second quarter of 2001. Between
2003 and 2005, further wholesale price rises resulted in domestic gas prices
increasing by 18 per cent in real terms, and annual real term prices in 2005
for domestic gas customers were around 1995 levels. All major suppliers
announced further gas price rises in the first quarter of 2006.

17




Energy — its impact on the environment and society

Chart 7 Fuel price indices in the domestic sector in real terms 1990 to 2005
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Rising energy service demand

e As the economy has grown, energy demand has continued to rise
despite the increased efficiency with which we are using it. Between
1990 and 2005, energy demand increased by 92 per cent compared
with a GDP increase of 43 per cent.

e Modern lifestyles are driving this increase. We keep our homes
much warmer than we used to. More of us live in smaller
households and we are buying more and often bigger appliances.

e Transport is the biggest sector of energy consumption and continues
to grow. We travel further by car than we used to and there has been
a big increase in aviation, often for leisure purposes. Freight
transport has increased too.

e Energy use in industry has been broadly stable in recent years. The
picture is the same in the services sector despite an increase of more
than half in this sector’s value added since 1990.

e Energy use per unit of UK output has fallen by a quarter since 1990.
But there is still huge potential for further improvements in energy
efficiency, as recognised in the Energy Review.

4.1  Our demand for the services that energy provides - including
warmth, light and motive power - is relentless. We have become
increasingly efficient in the way in which we use energy but these gains
have been insufficient to prevent energy consumption rising. Thus UK total
energy consumption rose 92 per cent between 1990 and 2005.

4.2 This increase is much less than the 43 per cent growth in Gross
Domestic Product (GDP) over the same period. Thus the level of energy
consumption per unit of output — which is often called the energy ratio of
the economy - fell by 25 per cent between 1990 and 2005. The decline
represents a significant de-coupling of energy use from economic growth,
in part due to increased energy efficiency but also to structural changes in
our economy that is increasingly service based.

19




Energy — its impact on the environment and society

Chart 8 Energy consumption, GDP and the energy ratio
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Energy in our homes

4.3  Just under one-third of this energy consumption takes place in our
homes. It increased by 15 per cent between 1990 and 2005, driven by
changes in the way we live. First, there has been an increase in the number
of households, as more people live alone. Secondly, we keep our homes
warmer in winter than we used to. Average temperatures inside domestic
dwellings are estimated to have increased from 16 degrees in 1990 to 18
degrees in 2004, helped by the increased prevalence of central heating.
Thirdly, household incomes have risen steadily and this has resulted in the
purchase of more and bigger appliances in homes.

4.4 The increase in energy consumption from these factors has been
offset significantly by increases in thermal insulation of the housing stock
and improvement in the efficiency of some appliances. In the last five
years, around one million homes had their wall cavities filled with
insulating material, in almost all cases at low cost to consumers through
schemes promoted by suppliers in connection with the Energy Efficiency
Commitment (EEC) and its predecessor. However, more can still be done
since 8 per cent of all homes in Great Britain still had no insulation at all at
the end of 2004 and well over half of all households with cavity walls had
not had them filled.
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4.5 Consumers are driving the increase in the household consumption of
energy, but they often lack an understanding of the way in which they use
energy. Better understanding of the way in which they use energy could
help consumers to play a bigger part in reducing carbon emissions. The
Government’s intention in the Energy Review is to empower everyone with
better information about the energy they are using and encourage the
introduction of real-time energy use displays.

How lifestyles influence energy consumption

Choices that we make about where we live and work, how we keep
ourselves warm, where we holiday, how we choose to interact with
technology impact on the quantity of energy we use and thus the amount of
carbon emissions for which we are responsible.

These choices and their impacts on energy use are explored further at:
www.dti.gov.uk/files/file20327.pdf

It shows that key decisions that we each make can determine our rates of
energy consumption for many years to come. For example, when we move
home, whilst we might take some measures to insulate our new home
better, its size, structure and the materials with which it is built will
determine the cost of heating it to a comfortable temperature throughout
the time we live there. Similarly, when we buy a car, it largely commits us
to a certain rate of fuel consumption whenever we use it until we change it.

Our energy consumption in our homes and moving around, mainly in cars,
accounts for half of total UK final energy consumption.

4.6 EEC is the Government’'s principal policy mechanism for improving
the energy efficiency of existing homes. Under EEC, suppliers are required
to achieve targets for energy savings through the promotion of a range of
approved measures including cavity wall insulation, other insulation
measures, high efficiency boilers and low energy light bulbs. Half of these
savings should be targeted towards a priority group of low income
customers, which helps in meeting the Government’s fuel poverty targets.

4.7 Other government measures improving energy efficiency in the
household sector have included the recent introduction of tighter building
regulations — for both new dwellings and improvements. The new
regulations, taken together with changes in 2002, have improved the new
build standards of energy efficiency by 40 per cent, and cut fuel bills by a
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similar amount for new homes built from 2006, compared to homes built
before April 2002. The Government’'s Energy Review announced the need
to further improve the standard of domestic appliances, including limiting
energy wasted in appliances left on standby and phasing out less efficient
light bulbs.

Road transport

4.8 Where we choose to live and work and how we choose to spend our
leisure time influences our use of fuel for moving around. The average
person travelled 6,762 miles in 2004 in Great Britain, including a distance of
2,709 miles travelled for leisure purposes and 1,950 miles through
commuting to work and business related travel. Four-fifths of the total
distance travelled was by car.

4.9 Energy consumption for passenger road transport, which accounted
for 45 per cent of all energy consumption in the transport sector in 2005,
was 2 per cent lower in 2005 than in 1990. People travelled further but the
average fuel consumption of new cars improved. The fuel consumption of
cars can be affected by a range of factors, including car design, changes in
driving behaviour, including speed, and congestion. However, efficiency
gains that have resulted from the introduction of improved technologies
have, to some extent, been offset by the increased weight of cars resulting
from higher specifications including power steering, air conditioning and
new features to meet crash safety requirements.

4.10 The EU target for an average carbon dioxide level of 120 grams of
carbon dioxide per kilometre for new cars by 2010 at the latest, compares
with an average of 171 grams for new cars sold in the UK in 2004. Vehicle
excise duty is now lower for car buyers who choose vehicles with lower
carbon dioxide emissions. The company car tax regime also now
encourages more fuel efficient cars. The Renewable Transport Fuel
Obligation, to be introduced in 2008/09, will require transport fuel suppliers
to ensure a set percentage of their sales are from a renewable source; the
obligation level has been set at 5 per cent for 2010/11; it is estimated that
this will reduce carbon dioxide emissions by around 1.6 million tonnes of
carbon. The Government also intends to raise the RTFO to 10 per cent by
2015, once important conditions are met and to press the European
Commission to agree successor arrangements to the current voluntary
agreements on new car fuel efficiency.
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Aviation

4.11 The growth of low cost airlines has confirmed our desire to travel
more widely and contributed substantially to the increased numbers of
passengers using UK airports for international flights — which increased by
134 per cent between 1990 and 2005. Energy consumption for air transport
increased 90 per cent over the same period.

Freight transport

4.12 Freight transport has also continued to grow for a very long time. Its
growth has been driven by economic expansion and increases in
production, consumption and trade. As with cars, technological progress
can help reduce the energy consumption of freight vehicles. Hybrid electric
vehicle technology, for example, could eventually be employed in light
vans, small trucks and urban buses.

Chart 9 Change in energy consumption 1990 to 2005
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Industrial sector

4.13 Industrial energy consumption is about one-fifth of UK total energy
consumption. The chemicals sector, accounting for 19 per cent of the
industrial sector’s consumption in 2005 is the biggest consumer. Other
large industrial energy-consuming sectors are food, drink and tobacco (112
per cent), the combined iron, steel and non ferrous metals sector (82 per
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cent), and mineral products (82 per cent). Industrial energy consumption
fell by 14 per cent between 1990 and 2005, compared with an increase of 7
per cent in industrial output over the same period.

4.14 Energy consumption per unit of industrial output fell by 25 per cent
between 1990 and 2005. Reasons for the fall include a change in the
structure of industry, with a relative or absolute decline in the output of the
most energy intensive industries, fuel switching and an increase in the
efficiency with which industry uses energy.

4.15 A range of regulatory and fiscal policies have been advanced to
encourage more sustainable use of energy by industry including the
Climate Change Levy, and the creation of the Carbon Trust, to deliver an
integrated programme of support to accelerate the take up of low carbon
technologies. Since 2005 the major energy intensive sectors have had their
emissions controlled through the EU Emissions Trading Scheme. Also, the
Government will be consulting on a new trading measure for large non-
energy intensive businesses such as supermarkets to help them manage
their energy use more effectively.

EU Emissions Trading Scheme

The scheme covers electricity generation and the main energy intensive
industries - power stations, refineries and offshore, iron and steel,
cement and lime, paper, food and drink, glass, ceramics, and
engineering and vehicles. Overall, these account for around 50 per cent
of UK CO, emissions.

The EU ETS works on a “cap and trade” basis. EU Member State
governments are required to set emissions limits for all installations in
their country covered by the scheme. Each installation is then allocated
allowances equal to that cap for the particular phase in question. The
allocations of allowances is set out in the National Allocation Plan for the
particular period. The first phase of the EU ETS runs from 2005 - 2007,
Phase Il runs from 2008 - 2012.

Installations may meet their cap by either reducing emissions below the
cap and selling the surplus, or letting their emissions remain higher than
the cap and buying allowances from other participants in the EU
emissions market in order to meet the cap.

4.16 The Climate Change Levy was introduced in April 2001 and is a tax
levied on the use of energy in industry, commerce and the public sector,

24



Energy — its impact on the environment and society

which is offset by cuts in employers’ National Insurance Contributions and
additional support for energy efficiency schemes and renewables sources
of energy. Most energy intensive sectors have obtained 80 per cent
discounts in exchange for targets for improving energy efficiency or
reducing carbon emissions as part of Climate Change Agreements made
with the Government.

Service sector

4.17 The service sector was responsible for 122 per cent of final energy
consumption in the UK in 2005. Space heating accounts for half of all
consumption in this sector, with the education, commercial offices, health
and government sub-sectors accounting for the largest part. Lighting
accounts for a further 162 per cent of total service sector energy
consumption and catering makes up another 10"z per cent.

4.18 The service sector also accounted for 29%2 per cent of all electricity
consumption. One third of this consumption is from the retail sector where
lighting is a major use. Since 1990, electricity consumption has increased
by 35 per cent in the service sector with increased demand driven by the
strong expansion of this sector of the economy, which grew 57 per cent
over the same period.
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UK regional and local energy consumption

In response to a recommendation of the 2003 Energy White Paper, DTl has
undertaken a project to collect and disseminate data on the pattern of
energy use in local areas, enabling local authorities and regional bodies to
target activity more effectively. To date information on gas consumption at
regional and local authority is available annually since 2001; similar data for
road transport consumption is available from 2002, and data on electricity
and “other” fuels is available from 2003. Information is also available on
total energy consumption. All the regional data, together with documents
to help the reader interpret it, is available on the DTl website at:
http://www.dti.gov.uk/energy/statistics/regional/index.html

Map 1 shows average gas consumption per household with a gas meter by
local authority area. Information on some of the key regional trends in
domestic energy consumption is available at annex 3b of this publication at:
http://www.dti.gov.uk/energy/environment/energy-impact/page20248.html

Additionally, annex 3f — on the same website — describes trends in industrial
and commercial energy consumption at local authority and regional level.
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Map 1 Average annual domestic gas consumption by NUTS Area

Shetland and
Orkney Islands

Greater London

Annual Average Domestic Gas Consumption
kWh per customer, 2004

W 22,000 and above (71)
M 21,000 to 22,000 (88)
20,000 to 21,000 (104)
19,000 to 20,000 (75)
18,000 to 19,000 (36)
Less than 18,000 (31)

|| No mainline gas consumption (3)

@ Crown Copyright. All rights reserved.
Department of Trade and Industry. 100037028. May 2006.

Source: DTI
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Making energy affordable to all

e The estimated number of households in fuel poverty in the UK fell
from around six and a half million in 1996 to around two million in
2004.

e In England in 2004, there were 1.2 million households in fuel poverty,
with 1.0 million of those being vulnerable households. These figures
are the same as for 2003.

e There are a wide range of Government policies in place to reduce fuel
poverty. However, rising energy prices have increased the number of
fuel poor since 2004.

e The Energy Review commits the Government to looking hard at how
it can maximize the contribution made by existing schemes and to
working together with energy suppliers and others.

5.1 Paying for energy for lighting, heating, cooking or for powering
appliances is an essential outlay for all households. Some households face
a struggle to pay for this energy. There are many reasons why this can be
so: it may be due to living in an energy inefficient property; it may result
from the fuel type that the household is dependent upon; it may be the low
level of income a household has; or it may be the under-occupation of a
large property. Whatever the cause, the effects are that homes are not
heated to an adequate standard or that people forgo other necessities in
order to afford gas, electricity or other energy sources. The Government
addresses these issues through fuel poverty policies.

Definitions and targets

5.2 A household is deemed to be in fuel poverty if it needs to spend
more than 10 per cent of its income on fuel to maintain a satisfactory
heating regime. That heating regime is usually classed as 21°C for the
living room, and 18°C for other occupied rooms, although a slightly higher
standard applies in Scotland. The goal of the Government, and the
Devolved Administrations, is to seek an end to fuel poverty. In particular,
the target is to end fuel poverty in vulnerable households (i.e. those
containing children or someone who is sick or disabled) in England and
Northern Ireland, as far as reasonably practicable, by 2010. Scotland has an
interim aim of reducing fuel poverty by 30 per cent between 2002 and 2006.
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The ultimate aim is that, as far as reasonably practicable, no household in
the UK should be living in fuel poverty by 2016-18.

Progress in tackling fuel poverty

5.3 Between 1996 and 2003, good progress was made in tackling fuel
poverty, with the number of households in fuel poverty in the UK falling to
around 2 million (12 million vulnerable) households, compared to about 62
million (5 million vulnerable) in 1996. There was no change in these figures
between 2003 and 2004. Rising prices will mean that fuel poverty will have
risen significantly between 2004 and 2006.

5.4 For England, overall fuel poverty fell from 5.1 million households in
1996 to 1.2 million households in 2004. Progress in terms of tackling fuel
poverty amongst vulnerable households in England is shown in Chart 10
below, and again shows significant progress from 1996 to 2004, but also
shows the effect that price increases are likely to have on fuel poverty for
2005 and 2006.

Chart 10 Estimated Number of Households in Fuel Poverty in England

4.5

4.0 4
3.5
3.0
2.5
2.0 —
1.5 -
1.0
11
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005+ 2006 ~

Number of vulnerable households in
fuel poverty (millions)

Year

Source: DTI, Defra, DCLG

A Position in 2005 and 2006 are based on the modelling of the impact of
income and energy prices movements on the number of vulnerable
households in fuel poverty.
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5.5 The falls seen between 1996 and 2003 are due to a combination of
three factors having a positive effect on reducing the number of households
in fuel poverty, with the biggest effect over that time due to rising incomes,
meaning that households had more resources to draw upon in spending on
household expenses. Decreases in energy prices, which fell in real terms
over the period, and improvements in the energy efficiency of the housing
stock also played important roles in these reductions. There are a series of
Government policies that have also helped to drive down the numbers of
households in fuel poverty, and these are detailed below.

Improving incomes

5.6 The Government’'s overall strategy to maximise the incomes of
households is based on creating employment opportunities for all whilst
providing security for those who cannot work. With this in mind, a number
of wider income measures have been introduced to improve the situation
for the most needy families, while other one-off payments, such as the
Winter Fuel Payment or Cold Weather Payment are made to help people
keep warm during the coldest periods of the year.

5.7 Since 1997, pensioner poverty has fallen by over two-thirds in
absolute terms, lifting 2.1 million older people out of absolute low income
and around 1 million pensioners out of relative low income. For families,
the Government’s overall objective is to halve child poverty by 2010 and
eradicate it by 2020. Recent data shows that between 1998/99 and 2004/05,
the number of children in relative low income households fell from 3.1
million to 2.4 million, calculated on a “before housing costs” basis. As a
result of reforms, by April 2006, families are on average £1,500 a year better
off.

Effects of energy prices

5.8  Gas prices fell by 13 per cent between 1996 and 2003, while electricity
prices fell by 26 per cent in real terms. This was a result of the move to a
competitive energy market, new electricity trading arrangements and a
reasonably low wholesale price of gas. However, between 2003 and 2005,
the prices paid by households for electricity and gas actually rose in real
terms (by 18 per cent for gas and 13 per cent for electricity). Further
significant price rises have occurred in 2006. This places increased
importance on policies to improve energy efficiency and incomes, if the
2010 target is to be met.
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5.9 There are still some actions consumers can take to reduce the impact
on them of price rises. For most customers, it is still possible to save
money by switching supplier or payment method (generally, direct debit
remains the cheapest option) or both. Figures for 2005 show that a direct
debit consumer who switches supplier could, on average, have saved some
£27 on their electricity bill and £26 on their gas bill. Consumers can also
reduce their bills through improving the energy efficiency of their homes,
for example through better insulation and energy saving light bulbs.

Improving energy efficiency

5.10 The most sustainable way to eradicate fuel poverty is to ‘fuel poverty
proof’ the housing stock, which means that a dwelling will be sufficiently
energy efficient that regardless of who occupies the property, there is a low
probability that they would be in fuel poverty. It is towards this area of
increasing energy efficiency that many policies focus. There is a strong
correlation between fuel poverty and the energy efficiency of housing,
which can be measured through the SAP (Standard Assessment Procedure
to determine the energy rating of dwellings) to score of a property. The
SAP rating runs from 1 (highly inefficient) to 120 (highly efficient) and is
designed to reflect the energy efficiency of the dwelling by measuring the
cost of heating per unit of floor area, taking into consideration that rate of
heat loss and the cost of supplying the lost heat. Those households in
severe fuel poverty in England (i.e. spending more than 20 per cent of
income on fuel) have an average SAP rating of 21, compared with a much
higher score of 52, for the housing stock as a whole, indicating much higher
levels of energy efficiency.

5.11 Warm Front, a Government funded programme, provides grants for
the installation of a range of energy efficiency measures and the provision
of energy advice to householders in the private sector in receipt of a
qualifying benefit in England. Similar schemes are in operation in each of
the Devolved Administrations. The high proportion of Energy Efficiency
Commitment measures going towards a priority group of low income
customers also helps to improve the energy efficiency of the fuel poor.
Finally, the Decent Homes Standard, through which all social sector homes
must be made decent by 2010, requires these homes to provide a
reasonable degree of thermal comfort - that is, to have both efficient
heating and effective insulation. Table 1 shows the savings that can be
made from the installation of energy efficiency measures.

5.12 It can be seen that a wide range of policies help to reduce fuel
poverty, and that a large number of Government departments have a role in
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tackling this issue. These range from the Department of Trade and
Industry, the Department for the Environment Food and Rural Affairs and
the Devolved Administrations, who own the targets to eradicate fuel
poverty, to the Department for Communities and Local Government in
terms of their lead on housing, the Department of Work and Pensions in
their interest in raising the take-up of benefits to which people are entitled,
and the Department of Health, who have to deal with the impacts of people
living in cold, damp homes. Effective co-ordination between these
departments is ensuring that that good progress is made.

Table 1 Potential financial savings on fuel bills through energy efficiency
measures

Potential Saving (£/year)

Measure Detached Semi- Mid- Flat
House/ Detached/ Terraced
Bungalow End of
Terrace
Cavity Wall Insulation 115 - 145 70 - 100 40-70 30-40
Solid Wall Insulation 220 - 250 140-170 70-100
(external)
Solid Wall Insulation 220 - 250 140-170 70-100 60 - 70
(internal)
Roof Insulation 100 - 120 80-100 80-100 130-150
Floor Insulation 25-35 15-25 15-25 10 - 20
Replace Condensing Boiler 40 - 50 30-40 20-30 About 20
Hot Water Insulation 10 - 20 10 - 20 10-20 10 - 20
Package
Full Heating Controls 70 - 80 50 - 60 40 - 50 30 -40
Package
Draught-stripping 10 - 15 10-15 10-15 5-10

Source: Energy Saving Trust
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Reducing emissions

e High levels of air pollution can have a harmful effect on human
health and damage soil, water, wildlife, ecosystems and buildings.

e UK sulphur dioxide emissions, a major cause of acid rain, fell by 77
per cent between 1990 and 2004.

e (Catalytic converters that became compulsory on new cars since
1993 have made a major contribution to sharp declines in several
pollutants.

e There is mounting evidence that man-made greenhouse gases are
causing unprecedented rates of climate change, both globally and in
the UK.

e The production and use of energy caused 85 per cent of overall UK
greenhouse gas emissions and 95 per cent of carbon dioxide
emissions in 2004.

e UK greenhouse gas emissions were 14 per cent below 1990 levels in
2004. The 2006 Climate Change Programme sets out some of the
UK'’s plans to reduce future emissions.

6.1 Emissions from energy production and use impact on the quality of
the air we breathe. Clean air is important for human health and to protect
our ecosystems and buildings. Industrial activities, transport, particularly
road vehicles, and domestic energy use all contribute to air pollution. The
main pollutants of concern are sulphur dioxide, nitrogen dioxide, fine
particles, benzene, carbon monoxide, lead, 1.3-butadiene and low level
ozone.

6.2 The combustion of energy also accounts for most greenhouse gases
that are released into the atmosphere. The main greenhouse gas is carbon
dioxide, which contributes 86 per cent of the global warming potential of
greenhouse gases. Around 95 per cent of carbon dioxide emissions come
from energy combustion. But we will consider trends in air pollution first.
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Air pollutants

6.3 Air pollution can have a serious effect on people’s health, in
particular those with asthma, lung diseases or heart conditions, and can
also damage soil and crops, freshwaters and streams, ecosystems and
accelerate corrosion of buildings and building materials. The Government
published an Air Quality Strategy for England, Scotland, Wales and
Northern Ireland in 2000. The aim of the strategy is to provide the best
practicable protection to human health by setting health based air quality
standards and objectives for their achievement across the UK for the eight
main pollutants: sulphur dioxide, PMh1o, nitrogen dioxide, carbon monoxide,
lead, benzene, 1,3-butadiene, and ozone. It also sets objectives for sulphur
dioxide and nitrogen oxides for the protection of vegetation and
ecosystems. A consultation on potential additional policy measures to
reduce air pollution has recently taken place (April-July 2006).

Table 2 Principal air pollutants caused by energy consumption in 1990 and
2004

Per Cent
Percentages of Changes in total
emissions caused by emissions between
energy consumption in 1990 and 2004

2004

Nitrogen oxides' 97 -45
Sulphur dioxide 98 -77
1,3-Butadiene 90 -73
Benzene 90 -74
Carbon Monoxide 93 -65
Lead 79 -95
PM,, 71 -48
Ozone? - N/A

' The Air Quality Strategy sets limits for nitrogen dioxide

> There are no direct emissions of ozone. This pollutant is formed by
atmospheric chemical reaction

Source: Defra

6.4  Sulphur dioxide is a gas produced by the combustion of sulphur-
containing fuels such as coal and oil, and contributes to acid rain and local
air pollution. Acidification has led to the loss of species at all levels of the
food chain and has resulted in a reduction in biodiversity of these systems.
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6.5 Most sulphur dioxide in the UK is created through the combustion of
coal, as it has been since the industrial revolution. Between 1990 and 2004,
sulphur dioxide emissions fell by 77 per cent, with the biggest contribution
from the reduction in the use of coal at power stations. The UK is
committed to reducing annual emissions of sulphur dioxide to 585,000
tonnes from 2010 under the EC National Emission Ceilings Directive.
Emissions were 833,000 tonnes in 2004.

6.6 Nitrogen dioxide adds to the natural acidity of rainfall and affects
human health (airways and lung function can be affected, particularly in
asthma sufferers) as well as vegetation. Almost all nitrogen oxides are
emitted from the combustion of fossil fuels. Fuel combustion was the
source of 97 per cent of nitrogen oxide emissions in 2004. Overall, in 2004,
nitrogen oxides were 45 per cent below 1990 levels. This included a 55 per
cent decline in emissions from power stations between 1990 and 2004, with
the switch towards gas from coal and oil generation the main cause, whilst
the introduction of low NO, burners at the remaining coal fired stations also
helped. Emissions from road transport have reduced considerably over the
last ten years, principally as the result of the introduction of catalytic
converters that became compulsory on all new petrol cars from 1993.

6.7 The introduction of catalytic converters also explains much of the
reductions in the emissions of 1,3-butadeine (down 73 per cent between
1990 and 2004), benzene (down 74 per cent over the same period) and
carbon monoxide (down 65 per cent). Exposure to 1,3-butadiene may lead
to leukaemia and cancers of the lymphoid system whilst benzene is a
recognized human carcinogen, which also raises the risk of leukaemia. The
presence of carbon monoxide prevents the normal transport of oxygen by
the blood and particularly affects people suffering from heart disease.

6.8 The main sources of lead in air have been lead in petrol, which was
used to improve the octane rating, coal combustion and metal works where
it is widely used in a number of industrial applications including the
manufacture of batteries. Lead is harmful to people and high levels of
exposure can affect the kidneys and nervous system. Lead emissions from
road vehicles have effectively been eliminated since its banning in petrol
from the end of 1999.

6.9 Airborne particulate matter consists of small particles that may come
from a wide range of man-made and natural sources, including incomplete
fuel combustion. These particles harm our health and can be responsible
for a number of respiratory problems. Overall, emissions of PM,, fell by 48
per cent between 1990 and 2004, and within this total, the largest falls have
been for emissions from power stations, road transport and the domestic
sector.
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Greenhouse gases

6.10 Turning now to greenhouse gases, the most important
anthropogenic greenhouse gas is carbon dioxide. Carbon dioxide
contributed 85 per cent of the potential global warming effect of
anthropogenic emissions of greenhouse gases in 2004 in the UK. Although
this gas is naturally emitted by living organisms, these emissions are
balanced by the uptake of carbon dioxide by plants during photosynthesis;
thus there is no net effect on atmospheric concentrations. The burning of
fossil fuels, however, releases carbon dioxide fixed by plants many millions
of years ago, and thus increases its concentration in the atmosphere.

6.11 In 2004, the UK was responsible for 2 per cent of the world’s carbon
dioxide emissions and 13 per cent of emissions from the 25 EU members
states. The main sources of carbon dioxide emissions in the UK in 2004
were power stations, industry, transport and the domestic sector. Carbon
dioxide emissions fell during the 1990s, mainly due to a large fall in
emissions from power stations, caused by fuel switching from coal to
nuclear and gas.

6.12 While net carbon dioxide emissions fell by 5%2 per cent between 1990
and 2005, the UK’'s Gross Domestic Product increased by 43 per cent
leading to a decline of 35 per cent in carbon intensity (carbon emissions per
unit of output) over this period. This decline in carbon intensity can be
decomposed into two elements: a decline in the overall carbon emissions
factor (carbon emissions per unit of energy consumed) of 14 per cent and a
reduction of 25 per cent in energy intensity (energy consumption per unit of
output).

6.13 Different fuels produce different levels of emissions per unit of
energy burned. Between 1993 and 1999, the proportion of gas, which
produces fewer carbon dioxide emissions than either coal or oil, used to
generate electricity rose rapidly whilst coal and oil use declined. Since then
gas use has stabilised and coal burn has increased slightly though,
compared to 1990, gas use in 2005 was still much higher and coal was
much lower. However, the benefits in terms of reduced emissions have
been offset by the continued increase in electricity consumption over this
time — a trend that is expected to continue.
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Table 3 Sources of carbon dioxide emissions in the UK

Million tones of

carbon
1990 1995 2000 2005 Change
(provisional) between
1990 and
2005 (per
cent)
By Fuel
Coal and Other 68.6 49.0 38.1 41.7 -39
Solid Fuels
Petroleum 57.1 54.2 50.4 52.1 -9
Natural Gas 30.0 40.8 55.9 55.5 85
Other 9.6 10.1 8.8 8.2 -15
Emissions
Power Stations 55.6 44.6 42.4 46.8 -16
By Source
Industrial 39.3 38.1 38.1 37.0 -6
Combustion
Transport 32.0 32.2 33.8 35.1 +10
Domestic 21.4 21.7 23.4 241 +13
Commercial 13.0 13.2 12.5 11.4 -12
and Public
Services
Other Sectors 4.1 4.2 3.0 2.9 -29
Total emissions 165.4 154.1 153.2 157.4 -4.8
from all
sources
Total removals -3.9 -4.2 -4.2 -4.5 +14.2
from all sinks
Net emissions 161.5 149.9 149.0 153.0 -5.3

Source: Defra/DTI March 2006 edition of Energy Trends

Climate change

6.14 Climate change is the greatest environmental challenge facing the
world today. For this reason, in addition to its Kyoto commitment, the
Government also has a domestic policy goal of moving towards a reduction
in emissions of carbon dioxide by 20 per cent below 1990 levels by 2010.
This was confirmed in the 2000 UK Climate Change Programme, which put
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in place a wide-ranging package of policies and measures designed to help
the UK meet its Kyoto Protocol commitment and domestic goal.

6.15 The Government completed a review of the UK Climate Change
Programme in March 2006, when it announced further measures to reduce
carbon emissions as a result of which the Government now expects carbon
emissions in 2010 to be between 15 and 18 per cent below 1990 levels.

6.16 Key policies and measures in the UK's current Climate Change
Programme include: the Climate Change Levy; Climate Change
Agreements; the EU Emissions Trading Scheme; the Renewables
Obligation; the Energy Efficiency Commitment, revised Building
Regulations, a Renewables Transport Fuel Obligation (RTFO) and the
Carbon Trust. These have been described in earlier sections.

6.17 The Energy Review, completed in July 2006, also confirmed ambitious
actions to reduce carbon emissions as a key part of the UK Government'’s
energy policy, alongside the need for secure supplies at affordable prices.
This will be achieved through increasing energy efficiency, expanding
renewables and reducing barriers to new investment in nuclear power.
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