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Introduction

Energy Trends and Quarterly Energy Prices are produced by the Department of Energy and
Climate Change (DECC) on a quarterly basis. Both periodicals are published concurrently in June,
September, December and March. The March editions cover the fourth quarter of the previous
year and also the previous year as a whole.

Energy Trends includes information on energy as a whole and by individual fuels. The text and
charts provide an analysis of the data in the tables. The tables are mainly in commodity balance
format, as used in the annual Digest of UK Energy Statistics. The 2008 edition of the Digest was
published on 31 July 2008. Printed and bound copies of the 2008 Digest can be obtained from
The Stationery Office and an electronic version is available on the Internet at:
www.berr.gov.uk/energy/statistics/publications/dukes/page45537.html. The balance format shows
the flow of a commadity from its sources of supply, through to its final use. The articles provide in-
depth information on current issues within the energy sector.

The text and tables included in this publication represent a snapshot of the information available at
the time of publication. However, the data collection systems operated by DECC, which produce
this information, are in constant operation. New data are continually received and revisions to
historic data made. To ensure that those who use the statistics have access to the most up-to-
date information, revised data will be made available as soon as possible, via the electronic
versions of these tables. The electronic versions are available free of charge on the Internet. In
addition to quarterly tables, the main monthly tables that were published in the period up to May
2001 when Energy Trends was produced monthly, continue to be updated and are also available
on the Internet. Both sets of tables are available on the Internet at:
www.berr.gov.uk/energy/statistics/source/index.html

Annual data for 2008 included within this edition is on a provisional basis. New data are continually
received and revisions to previous data made. Finalised figures for 2008 will be published on the
30 July 2009 in the annual Digest of UK Energy Statistics.

Energy Trends does not contain information on Foreign Trade, Temperatures, Wind Speeds and
Prices. Foreign Trade, Temperatures and Wind Speeds tables are, however, available on the
Internet and information on Prices can be found in the Quarterly Energy Prices publication. Prices
information is also available on the Internet at:
www.berr.gov.uk/energy/statistics/publications/prices/tables/page18125.html

If you have any comments on Energy Trends or Quarterly Energy Prices publications please send
them to:

Kevin Harris

DECC

Energy Statistics Team

Bay 299

1 Victoria Street

London SW1H OET

E-mail: Kevin.Harris@decc.gsi.gov.uk

Tel: 020 7215 6049
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The main points for 2008:

Total energy production was 5 per cent lower than in 2007.

Oil production was 6 per cent lower than in 2007. Ten new fields stared production in 2008 but
these were insufficient to offset the general decline from older established fields.

Natural gas production was 3% per cent lower than in 2007. Net imports of gas increased by
322 per cent and represented 272 per cent of total gas input into the transmission system.

Coal production was 5% per cent up on 2007. Coal imports were 1 per cent higher.
Generators’ demand for coal was down 9 per cent.

Total primary energy consumption for energy uses fell by 1% per cent in 2008. This was 3 per
cent lower when adjusted to take account of weather differences between 2007 and 2008.

Final energy consumption was virtually the same as in 2007. There were falls in the industrial
sector of 4 per cent; the transport sector of 2% per cent and a small fall in the services sector.
There was a rise in the domestic sector of 4% per cent.

Gas demand was 3% per cent higher than in 2007.

Coal supplied 8 per cent less electricity than in 2007 while nuclear supplied 16% per cent less,
gas supplied 9 per cent more and wind supplied 35 per cent more. Net imports of electricity
were more than double the levels in 2007.

Electricity consumption was ¥z per cent lower than in 2007.

The main points for the fourth quarter of 2008:

Total energy production was 5Yz per cent lower than in the fourth quarter of 2007.
Oil production was 7Yz per cent lower than in the same period of 2007.

Natural gas production was 72 per cent lower than the same period of 2007. Net imports of
gas increased by 15 per cent and represented 31 per cent of total gas input into the
transmission system.

Coal production was 25 per cent higher than in the same period of 2007. Coal imports were 7
per cent higher, while generators’ demand for coal was 14%: per cent lower.

Total primary energy consumption for energy uses fell by 4 per cent in the fourth quarter of
2008 compared with the same period of 2007. When adjusted to take account of weather
differences between 2007 and 2008, primary energy consumption fell by 6 per cent.

Final energy consumption fell by 1% per cent over quarter four of 2007, with rises in the
domestic sector of 2 per cent and a small increase in the services sector; but with falls in the
industrial sector of 8% per cent and the transport sector of 3 per cent.

Gas demand was ¥ per cent lower than in the fourth quarter of 2007.

Coal supplied 13% per cent less electricity than in quarter four 2007 while nuclear supplied 8%
per cent less, gas supplied 6% per cent more and wind supplied 36 per cent more. Net imports
of electricity were more than double the levels in quarter four 2007.

Electricity consumption was 3% per cent lower than in the fourth quarter of 2007.
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Total Energy

Section 1 - Total Energy

Chart 1.1 Production of indigenous
primary fuels
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Total production in 2008 was 177.0 million tonnes
of oil equivalent, 4.8 per cent lower than in 2007.
In the fourth quarter of 2008 production was 5.4
per cent lower than in the fourth quarter of 2007.

Production of natural gas fell by 3.2 per cent
between 2007 and 2008. Between the fourth
quarter of 2007 and the fourth quarter of 2008 it
fell by 7.1 per cent.

Production of petroleum was 5.9 per cent lower in
2008 than a year earlier. In the fourth quarter of
2008 it was 7.6 per cent lower than in the fourth
quarter of 2007.

Primary electricity output in 2008 was 14.7 per
cent lower than in 2007 within which nuclear
electricity output was 16.7 per cent lower. Output
from other primary electricity sources (natural flow
hydro and wind) increased by 17.1 per cent. In
quarter four of 2008 nuclear electricity output was
8.6 per cent lower than quarter four of 2007 and
other primary electricity sources were 26.9 per
cent higher than in the same period of 2007.

In 2008 production of coal and other solid fuel was
5.2 per cent higher than in 2007. In quarter four
2008 it was 21.3 per cent higher than a year
earlier.

Total inland consumption on a primary fuel input
basis was 223.9 million tonnes of oil equivalent in
2008 (on a temperature corrected basis). This is a
fall of 3.1 per cent from 2007. The average
temperature in 2008 was 0.5 degrees Celsius
cooler than in 2007.

The 2008 quarter four consumption level was 5.8
per cent lower than the same period a year earlier
(on a temperature corrected basis); the fourth
quarter of 2008 was 1.0 degrees Celsius cooler
than the same period a year earlier.

Between 2007 and 2008 (on a seasonally adjusted
and temperature corrected basis) coal and other
solid fuel consumption fell by 8.4 per cent.
Between quarter four 2007 and quarter four 2008 it
fell by 14.7 per cent.

Also on a seasonally adjusted and temperature
corrected basis, oil consumption fell by 2.8 per
cent in 2008 and fell by 3.2 per cent between
quarter four of 2007 and quarter four of 2008.

On the same basis, gas consumption rose by 0.4
per cent in 2008 but fell by 3.6 per cent between
quarter four of 2007 and quarter four of 2008.



Total Energy

Chart 1.3 Final energy consumption
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1.2: Inland energy consumption: primary fuel input basis...................occ Page 48
1.3: Supply and use oOf fUBIS.......co i Page 49-50

Production

Indigenous production of energy was 4.8 per cent lower in 2008 than in 2007, continuing a year on
year decline for each year since 2000. Coal and other solid fuel production rose by 5.2 per cent,
gas production fell by 3.2 per cent, petroleum production fell by 5.9 per cent, and nuclear output fell
by 16.7 per cent.

Petroleum was 43.5 per cent of total indigenous production in the fourth quarter of 2008 while
natural gas accounted for 40.9 per cent, coal and other solid fuels 8.1 per cent and nuclear 6.7 per
cent. A year earlier the proportions were petroleum 44.6 per cent, natural gas 41.6 per cent, coal
and other solid fuels 6.3 per cent and nuclear 6.9 per cent.

Total inland consumption

In 2008 consumption of primary fuels was lower than the preceding year, 1.5 per cent down on
2007. The largest contributions to this fall in absolute terms were from coal (which decreased by
7.3 per cent) and nuclear (which decreased by 16.7 per cent). On a temperature corrected basis
consumption in 2008 was 3.1 per cent lower than in 2007.

Total inland energy consumption, on a primary fuel input basis (hot temperature corrected or
seasonally adjusted), in the fourth quarter of 2008 was 59.9 million tonnes of oil equivalent, 3.8 per
cent lower than in the corresponding period a year ago.

Consumption by final users

Final energy consumption shows a strong seasonal pattern with more energy being consumed in
the winter months and less in the summer, particularly in the domestic and service sectors.

In 2008 the transport sector had the largest share of total final consumption, 35 per cent. The
domestic sector accounted for 28 per cent of the total, while the industrial sector made up 18 per
cent of the total, and the service industries, including agriculture, accounted for 12 per cent. Non-
energy use contributed the remaining 7 per cent.
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Total Energy

In 2008 final energy consumption was virtually the same as in 2007, following a decrease of 3.2
per cent between 2006 and 2007. Final energy consumption fell between 2007 and 2008 by 4.2
per cent in the industrial sector, 2.7 per cent in the transport sector and 0.2 per cent in the service
sector; however there was a rise of 4.4 per cent in the domestic sector.

Final energy consumption fell by 1.6 per cent between the fourth quarter of 2007 and the fourth
quarter of 2008, mainly due to falls in the industrial sector (a 8.5 per cent decrease), and the
transport sector (a 2.9 per cent decrease); however there were rises in the domestic sector (a 2.0
per cent increase), and the service sector (a 0.2 per cent increase).
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Solid Fuels and Derived Gases

Section 2 - Solid Fuels and Derived Gases

Chart 2.1 Coal production and imports
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Chart 2.2 Coal consumption
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Provisional figures for 2008 as a whole show that
coal production (including an estimate for slurry)
was 5.3 per cent up on 2007 at 17.9 million
tonnes. Deep mined production was up 4.7 per
cent and opencast production was up 6.3 per cent.

Provisional figures for the fourth quarter of 2008
show that coal production (including an estimate
for slurry) was 25.0 per cent higher than the fourth
quarter of 2007 at 5.0 million tonnes, with deep
mined production up 39.5 per cent and opencast
production up 15.8 per cent.

Imports of coal in 2008 as a whole were 1.2 per
cent up on 2007 at 43.9 million tonnes.

Imports of coal in the fourth quarter of 2008 were
7.1 per cent higher than in the fourth quarter of
2007 at 12.2 million tonnes.

In 2008 37.4 million tonnes of the coal imported
(85.2 per cent) was steam coal, largely for the
power stations market.

Total demand for coal in 2008 as a whole, at 58.2
million tonnes, was 7.4 per cent lower than in 2007,
with consumption by electricity generators down by
9.0 per cent.

Total demand for coal in the fourth quarter of 2008,
at 17.1 million tonnes, was 12.9 per cent down on
demand in the fourth quarter of 2007; consumption
by electricity generators was down by 14.6 per cent
over the same period.

Electricity generators accounted for 82.1 per cent
of total coal use in 2008, compared with 83.6 per
cent a year earlier.

Provisionally, final consumption grew by 5.8 per

cent (0.1 million tonnes) in 2008 compared with a
year earlier.
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Solid Fuels and Derived Gases

Chart 2.3 Coal stocks
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Coal stocks showed a seasonal fall of 0.1 million
tonnes during the fourth quarter of 2008 and at the
end of December 2008 stood at 17.0 million
tonnes, 2.7 million tonnes higher than at the end of
December 2007. By the end of January 2009 the
seasonal decline had taken stocks lower to 13.2
million tonnes.

The level of coal stocks at power stations fell by 0.2
million tonnes in the fourth quarter of 2008 to 14.9
million tonnes. This was 3.4 million tonnes higher
than the corresponding level a year earlier
reflecting the lower level of coal use by generators
during the quarter.

There was a rise of 0.2 million tonnes in stocks
held by producers (undistributed stocks) in the
fourth quarter of 2008 to 0.8 million tonnes. At the
end of December 2008 the level was 18.7 per cent
higher than the level at the end of December 2007.

Background

Relevant tables

2.1: Supply and consumption Of COAL..........ou it e e e Page 51
2.2: Supply and consumption of coke oven coke, coke breeze

and other manufactured Solid fUEIS....... ...t e Page 52
2.3: Supply and consumption of coke oven gas, blast furnace gas, benzole and tars.......... Page 53

Coal production and imports

In 2005, for the first time ever opencast production exceeded deep mined production. Deep mined
production recovered towards the end of 2005 and in the first half of 2006. However, it fell back in
the second half of 2006 with the closure of Rossington at the end of March 2006 and the run down
in production and eventual mothballing of Harworth in September 2006. These closures, geological
difficulties and other one-off factors continued to suppress deep mined production in the first
quarter of 2007, but in the second and third quarters production increased once more, before
declining in the fourth quarter. Opencast production has been on an upward trend since the third
quarter of 2006 and has remained higher than deep mined output since then. Imports of coal in
2008 rose to 43.9 millions tonnes, 6.6 million tonnes below the record high level of 2006. Just over
0.7 million tonnes of coal were exported. In 2008, indigenous production of coal rose by 0.9 million
tonnes. Deep mined production rose to 8.0 million tonnes despite the closure of Tower Colliery, in
South Wales at the beginning of January 2008. Opencast coal production also increased by 0.5
million tonnes on its 2007 level to 9.4 million tonnes.

Coal consumption

In 2006, coal use by electricity generators was 5.3 million tonnes higher than in 2005 as higher gas
prices made coal more competitive for generation. With gas prices becoming more competitive in
the first half of 2007 this trend reversed, before increasing again in the final quarter, which showed
a 7.4 per cent increase on a year earlier. In 2008, coal use by generators continued to follow a
downward trend for the first three quarters. Generators’ consumption in 2008 as a whole was
down by 9.0 per cent compared with 2007. The use of coal for coke making and at blast furnaces
decreased by 1.8 per cent (0.1 million tonnes) in 2008.

Stocks

The seasonal rise in stocks over the summer periods of 2005 and 2006 was strong, boosted by
record levels of coal imports over the period. In 2007/08, after a summer rise, coal stocks declined
substantially to leave end winter levels at 12.3 million tonnes, comparable to the end winter level in
2006. In 2008, after a summer rise, coal stocks declined marginally in the final quarter, to leave
end of year levels at 17.0 million, compared with 14.3 million at the end of 2007.
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Oil and Oil Products

Section 3 - Oil and Oil Products

Chart 3.1 Production of crude oil and
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Total indigenous UK production of crude oil and
NGLs in 2008 was 6.0 per cent lower than in 2007
at 72.2 million tonnes.

Production in the fourth quarter of 2008 was 7.7
per cent lower than a year earlier.

In 2008 ten new fields started production and
these new fields produced 2.1 million tonnes of
crude oil. Without these new fields production in
2008 would have been 8.7 per cent lower than a
year ago.

The UK was a net importer of oil and oil products
by 6.6 million tonnes in 2008. In 2007 the UK was a
net importer by 0.5 million tonnes.

Imports of crude oil, NGLs and feedstocks
increased by 4.1 per cent in 2008 while exports fell
by 5.4 per cent, resulting in the UK being a net
importer of crude oil, NGLs and feedstocks by 11.2
million tones.

The UK was still a net exporter of petroleum
products in 2008 by 4.6 million tonnes. Imports fell
by 1.3 per cent and exports by 4.7 per cent.

During the fourth quarter of 2008 the UK was a net
exporter of petroleum products by 0.5 million
tonnes. In the same period a year earlier net
exports were 1.1 million tonnes.

The UK was a net importer of crude oil, NGLs and
feedstocks in the fourth quarter of 2008 by 2.0
million tonnes. Exports of crude oil, NGLs and
feedstocks decreased by 8.3 per cent. Imports
were 0.2 per cent lower.
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Oil and Oil Products

Chart 3.3 Demand for key transport
fuels

o
'

DERV fuel

Unleaded motor spirit

ol
!

IN
L

w
!

Aviation turbine fuel

N
!

[u
!

Deliveries into consumption ( million tonnes)

0

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2005 2006 2007 | 2008

Chart 3.4 Super/hypermarket shares of
retail deliveries
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In 2008 deliveries of Diesel engined road vehicle
fuel (Derv) decreased by 1.3 per cent.

In 2008 motor spirit deliveries fell by 6.4 per cent.

In 2008 aviation turbine fuel deliveries fell by 3.0
per cent.

In the fourth quarter of 2008 deliveries of motor
spirit and Derv fuel decreased by 7.6 per cent and
2.4 per cent respectively when compared with the
same period a year earlier.

In 2008 Derv fuel's share of road transport fuels
was 55.8 per cent compared to 54.5 per cent in
2007. These figures reflect the continuing shift from
petrol engine vehicles to diesel engine vehicles.

In the fourth quarter of 2008 deliveries of aviation
turbine fuel decreased by 6.2 per cent on the same
quarter a year earlier.

Sales of motor spirit by super/hypermarket
companies accounted for 43.9 per cent of retail
sales of petrol in 2008, up from 41.0 per cent in
2007.

In the fourth quarter of 2008, sales of motor spirit
by the super/hypermarkets accounted for 46.2 per
cent of total retail sales.

Sales of Derv by super/hypermarket companies
decreased by 0.1 per cent between 2007 and
2008, and accounted for 33.5 per cent of retail
sales of DERV in 2008, down from 36.0 per cent in
2007.

In the fourth quarter of 2008, sales of Derv by the
super/hypermarkets accounted for 36.2 per cent of
total retail sales.

Sales of Derv exceeded motor spirit in volume
terms for the first time in the fourth quarter of 2006
and have continued to do so.
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Chart 3.5 Stocks of key oil products®
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This includes motor spirit, DERV fuel, other gas
diesel oils, aviation turbine fuel, kerosene and fuel
oils.

Chart 3.6 Drilling activity on the UKCS
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Oil and Oil Products

Overall, stocks of crude oil and petroleum products,
at 15,903 thousand tonnes, were 9.2 per cent
higher at the end of 2008 than a year earlier.

Compared with a year earlier crude oil and refinery
process oil stocks, at 6,710 thousand tonnes, were
2.4 per cent lower while stocks of petroleum
products, at 9,193 thousand tonnes, were 19.5 per
cent higher.

Stocks at UKCS pipeline terminals fell by 8.2 per
cent (93 thousand tonnes) in 2008.

At the end of the fourth quarter of 2008, the UK
held stocks equal to 84 days of consumption of
these key products, compared with an obligation of
67%2 days (see Background for more details).

The number of exploration and appraisal wells
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Oil and QOil Products

Crude oil production and trade

In 2008 crude oil and NGL production was 6 per cent lower than in 2007. Production from older
established fields continued to decline but this decline was partially offset by ten new fields that
started production in 2008. The UK was a net importer of oil and oil products in 2008 by 6.6 million
tonnes. In 2007 the UK was a net importer by 0.5 million tonnes. About two thirds of UK
production of crude oil and NGLs is exported as the UK generally produces a lighter, more
valuable crude oil than other areas of the world such as the Middle East or West Africa. UK
refineries are relatively modern and as such can cope with having these lower grade crude oils as
an input. Therefore the economics of crude oil markets results in significant volumes of crude oil
being imported into the UK.

Refinery production of petroleum products and trade

The net refinery output in 2008 was 84.1 million tonnes, 0.3 million tonnes (0.4 per cent) lower than
in 2007. The fourth quarter of 2008 saw a 1.4 per cent fall in refinery output compared with year
earlier.

Demand for petroleum products

Overall demand for petroleum products in 2008 was 1.0 per cent lower than in 2007. Deliveries of
motor spirit were lower by 6.4 per cent and DERYV deliveries were 1.3 per cent lower at 20.8 million
tonnes. Deliveries of aviation turbine fuel also decreased by 3.0 per cent.

Stocks of crude oil and petroleum products

The UK has an obligation under EU law to maintain stocks of key oil products at or above a certain
level to ensure adequate supplies would exist for any international oil supply emergency. These
obligations are based on the UK's annual consumption of the key products motor spirit, DERV fuel
and other gas diesel oils, aviation fuel and other kerosenes and fuel oils. These obligations are
usually updated every 1% July as consumption data for the previous year are finalised. Chart 3.5
above combines data on stocks of key oil products with the product equivalent of stocks of crude
oil to give an overall level of UK stocks of key oil products to show how the UK is complying with
these obligations at an overall level. The UK's current overall obligation, based on 2008
consumption data, is to hold a total of 11 million tonnes of these products, equal to 67%2 days of
consumption.
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Chart 4.2 UK trade in natural gas
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Total indigenous UK production of natural gas in
2008 was 3.4 per cent lower than in 2007.

Total indigenous UK production of natural gas in the
fourth quarter of 2008 was 7.3 per cent lower than in
the corresponding quarter a year earlier.

In 2008, compared with 2007, exports of natural
gas fell by 0.5 per cent and imports rose by 20.4
per cent.

Net imports of gas at 284.57 TWh in 2008 were
about a third higher than in 2007.

In the fourth quarter of 2008, compared with the
same period of 2007, exports of natural gas
increased by 21.3 per cent and imports increased
by 16.6 per cent.

Net imports of natural gas in the fourth quarter of
2008, at 88.63 TWh, were 14.8 per cent higher
than in the fourth quarter of 2007.
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Demand for gas in 2008 as a whole was 3.3 per
cent higher than in 2007.

Demand for gas in the fourth quarter of 2008 was
0.5 per cent lower than the level in the fourth
quarter of 2007.

Natural gas use for electricity generation in 2008
was at a new record level, 378 TWh, 7.2 per cent
higher than 2007’s previous highest.

In the fourth quarter of 2008, gas use for electricity
generation was 3.6 per cent higher than a year
earlier.
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Gas production and trade

Indigenous production of natural gas peaked in 2000 at 1,261 TWh. Since then production has
been in decline and in 2008 was 36 per cent below the 2000 peak. Production in 2008 was 3.4 per
cent lower than in 2007. In 2004 the UK became a net importer of gas for the first time since 1996.
Because of declining gas production net imports of gas in 2008, at 285 TWh, were about a third
higher than the 215 TWh seen in 2007.

The UK currently exports gas to the Netherlands from the Chiswick, Grove, Markham, Minke,
Stamford and Windermere fields, to the Irish Republic via the Irish — UK gas interconnector, to
Belgium through the Bacton-Zeebrugge interconnector and to the Norwegian sector of the North
Sea for injection into the Ula reservoir. Imports to the UK are from Belgium, via the interconnector,
Norway, via the Langeled, Tampen Link (Statfjord to FLAGS) and Vesterled pipelines, Netherlands
via the BBL pipeline and liquefied natural gas from various sources.

Gas consumption

Much of the change in the use of gas for electricity generation in recent years is the result of
changes in the relative prices of gas and coal. The downturn in 2005 resulted from generators
preferring coal when prices reached very high levels at the end of the year. By the end of 2006,
however, gas use had risen back to the levels of 2003 and 2004, as prices fell back. This increase
continued through the first half of 2007 before falling back in the second half of the year. With
lower gas prices (relative to coal), and the introduction of the Large Combustion Plant Directive,
gas use for generation increased once more, to a record quarterly high in the first quarter of 2008.
However, aside from a slight increase in the third quarter, gas use for generation declined for the
rest of 2008. Gas use in the domestic sector is particularly dependent on temperatures not only
during the heating season, but also in summer, when very hot weather deters use for cooking and
hot water. Warmer weather in the first half of 2007 reduced domestic gas consumption compared
with a year earlier, while lower temperatures than a year earlier increased gas consumption in the
second half of the year as well as the first half of 2008. Provisional figures for the final quarter of
2008 show a slight increase in domestic gas consumption on a year earlier, as a result of lower
temperatures.
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Chart 5.1 Fuel used for electricity
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Fuel used by generators in 2008 as a whole was,
in total, 2.1 per cent lower than in 2007.

Fuel used by generators in the fourth quarter of
2008 was, in total, 4.9 per cent lower than in the
fourth quarter of 2007.

Overall coal use during 2008 was 8.9 per cent
lower than in 2007. Coal use in the fourth quarter
of 2008, was 14.6 per cent lower than a year
earlier.

Gas use in 2008 was higher than in 2007 by 7.2
per cent. In the fourth quarter of 2008 gas use was
3.6 per cent higher than a year earlier.

Generation from nuclear sources in 2008 as a
whole was down 16.7 per cent on 2007, while in
the fourth quarter of 2008 there was a decrease of
8.6 per cent on the fourth quarter of 2007.

Hydro sources in 2008 were 1.3 per cent lower
than the levels of 2007 despite being 14.5 per cent
higher than a year earlier in the fourth quarter of
2008.

Total electricity supplied by all generators in 2008
was 0.8 per cent higher (+3.0 TWh) than in 2007.

Total electricity supplied by all generators in the
fourth quarter of 2008 was 2.2 per cent lower (-2.3
TWh) than a year earlier.

Indigenous supply in 2008 was 0.8 per cent lower,
(-2.8 TWh) than in 2007. There were net imports of
11.0 TWh in 2008 compared with net imports of 5.2
TWh in 2007.

The supply from coal in 2008 fell by 8.0 per cent
(-10.4 TWh), while from gas fired stations supply
increased by 9.2 per cent (+14.8 TWh). The
supply from nuclear stations fell by 16.7 per cent
(-9.6 TWh). Wind, hydro (including net supply from
pumped storage) and other renewables’ supply
rose by 11.7 per cent (2.2 TWh).

In the fourth quarter of 2008, the supply from coal
fell by 13.5 per cent (-5.7 TWh), while from gas
fired stations supply rose by 6.6 per cent (+2.6
TWh). The supply from nuclear stations fell by 8.6
per cent (-1.2 TWh). Wind, hydro (including net
supply from pumped storage) and other
renewables’ supply rose by 15.9 per cent (0.8
TWwh).

In 2008, coal's share of electricity supplied fell by
3.0 percentage points to 31.2 per cent. Gas'’s
share rose by 3.5 percentage points to a record
46.1 per cent. Nuclear’s share fell 2.6 percentage
points from 2007 to 12.5 per cent.
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Chart 5.3 Electricity consumption
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Final consumption of electricity fell by 0.6 per cent in
2008 as a whole compared with 2007. Domestic use
was up 2.7 per cent, industrial use was down 3.8 per
cent and consumption by other final users was down
by 0.6 per cent.

Final consumption of electricity fell by 3.5 per cent in
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Fuel use

Rising gas prices over the later part of 2005 led to a preference for coal as the main fuel source for
electricity generation. Generators used much more coal during 2006 as a whole, as further rises in
gas prices made coal fired generation more competitive. However, gas prices fell in the first
quarter of 2007, continuing in the second and third quarters, before rising in the final quarter. As a
result, coal use fell by 8.5 per cent in 2007 and gas use rose by 15.1 per cent. Additionally, two of
the oldest nuclear stations closed at the end of December 2006, and increased coal and gas fired
generation replaced these stations’ contribution. With the gap between gas and coal prices
narrowing, and the introduction of the Large Combustion Plant Directive, gas use continued to rise
to a record level in the first quarter of 2008, before gradually falling off through the remainder of the
year.

Supply

After average growth of +0.5 per cent per year between 2001 and 2005, total electricity supplied in
the UK fell by 0.7 and 1.0 per cent in 2006 and 2007, but 2008 saw an increase in supply, of 0.8
per cent. Supply from the coal fired power stations of all generating companies fell by 8.0 per cent
in 2008, with electricity supplied from gas rising 9.2 per cent from 2007’s previous record level.
After falling to its lowest level since 1998 in 2007, due to the closure of two of the oldest stations,
supply from nuclear sources fell again by 16.7 per cent in 2008, through a high level of outages for
repairs and maintenance. Hydro output fell by 7.6 per cent in 2008, following 2007’s record levels.
Imports and exports of electricity from and to continental Europe are volatile, with suppliers taking
advantage of price differentials that have arisen during periods of extreme weather, industrial
disputes, or production difficulties. Net imports for 2008 as a whole were more than double that of
2007, the highest level seen since 2000.

Consumption

In 2006, final consumption of electricity fell by 0.5 per cent, the first fall since 1994. This slide has
continued to 2008, where final consumption fell by a further 0.6 per cent on 2007. Consumption in
2008 was divided 29.5 per cent to the domestic, 28.5 per cent to industry and 27 per cent to
commerce, public administration, transport and agriculture. Fuel industries accounted for a further
7.5 per cent with the remaining 7.5 per cent accounted for by transmission and distribution losses.
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Carbon dioxide emissions and energy consumption in the UK

The UK is committed under the United Nations Framework Convention on Climate Change
(UNFCCC) and by agreement with the European Union to provide annual data on greenhouse gas
emissions. This information is compiled by AEA Energy and Environment under contract to DECC
and the Devolved Administrations. Data for the latest year (2007) were published by DECC on 3
February 2009. However DECC are able to produce provisional estimates of carbon dioxide and
total greenhouse gas emissions for 2008 based on provisional energy consumption data that are
published in this edition of Energy Trends. These provisional estimates will be subject to revision
when final estimates are published next year, but they provide an indication of the carbon dioxide
and other greenhouse gas emissions in the most recent calendar year. The majority of provisional
estimates are within 1 per cent of the final figures. Emissions data are expressed in terms of
millions of tonnes of carbon dioxide equivalent emitted per year (MtCO.elyr); this is in line with
international emissions reporting. The figures can be converted to million tonnes of carbon by
multiplying by the relative molecular weights (12/44). Carbon dioxide emissions in this report are
shown as net emissions, which equates to total emissions minus total removals from the
atmosphere by carbon sinks. Carbon sinks are within the Land Use, Land Use Change and
Forestry (LULUCF) sector, which covers afforestation, reforestation, deforestation and forest
management; no emissions in this sector come from energy related activity.

The key points to note are:

e Net CO; emissions in 2008 were provisionally 532 MtCO.elyr, or 10%2 per cent below 1990
levels. This is 11 MtCOyelyr (2 per cent) lower than in 2007. Excluding the net contribution of
LULUCF, emissions were provisionally 534 MtCO,el/yr, or 9% per cent below 1990 levels.

e The fall in emissions since 1990 occurred despite an overall increase of 4 per cent in gross
inland energy consumption over the same period. The decrease in emissions between 2007
and 2008 resulted from fuel switching from coal to natural gas for electricity generation,
combined with lower fossil fuel consumption by industry and in road transport.

e CO; emissions from use of coal and other solid fuels fell by 46 per cent between 1990 and
2008, largely driven by reduced coal fired electricity generation; emissions from oil were 14 per
cent lower, whilst emissions from gas rose by 81 per cent.

e CO, emissions from power stations decreased by 16% per cent between 1990 and 2008.
Between 2007 and 2008 they fell by 3% per cent. Emissions from power stations are driven by
changes in both the fuel mix used for generation and generation efficiency; less coal but more
gas and oil was used to generate electricity in 2008 compared with 2007.

e Over the period 1990 to 2008 there were also falls in emissions from the industrial, and the
commercial and public service sectors; however emissions from households and the transport
sector increased.

e These estimates do not include the effect of emissions trading. Installations covered by the EU
Emissions Trading Scheme must buy allowances to cover emissions in excess of their
allocations. In 2007, the latest year for which figures are available, the UK was a net acquirer
of allowances®. For reporting purposes, the UK emission estimates can be adjusted to take
into account the net number of allowances acquired or sold during the year.

e Emissions implied by the production of goods and services imported by the UK are not
included, since under the UNFCCC agreement, these emissions are counted by the country in
which they occur.

Why are CO; emissions important?

CO; emissions are important because, on a global basis, they contribute about 70 per cent of the
potential global warming effect of anthropogenic emissions of greenhouse gases; in the UK CO,
accounts for about 85 per cent of total greenhouse gas emissions. Carbon dioxide is naturally
emitted by living organisms and absorbed by plants during photosynthesis. However, the burning
of fossil fuels releases CO, fixed by plants many millions of years ago, and increases its

! The 2007 EU-ETS results are reported at www.defra.gov.uk/environment/climatechange/trading/eu/pdf/sectorlevel-ukresults-
2007.pdf
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concentration in the atmosphere. The UK contributes about 2 per cent to global man-made
emissions of CO,; within the UK energy production and consumption accounts for about 95 per
cent of all CO, emissions.

Policy targets

The Kyoto Protocol to the United Nations Framework Convention on Climate Change (UNFCCC)
was agreed in December 1997. The then 15 EU member states (including the UK) committed to a
collective target of reducing EU emissions of the basket of greenhouse gases, including CO,, by 8
per cent relative to the base year level over the period 2008-2012. As part of an agreement
between EU member states, the UK subsequently undertook to reduce its emissions by 12% per
cent as its contribution to the EU’s target. The Kyoto Protocol became legally binding in February
2005 and to date has been ratified by 184 countries. In the UK, the base year relates to 1990 for
emissions of carbon dioxide, methane and nitrous oxide, and 1995 for fluorinated compounds. In
July 2007, on completion of a review of the UK greenhouse gas inventory, the UK’s Kyoto base
year figure was calculated to be 779.9MtCO,e. This means that to meet the UK’'s Kyoto
commitment, greenhouse gas emissions must be below 682.4MtCO,e on average per year over
the first five year commitment period of the Protocol (2008-2012). In accordance with this average
yearly target, the Kyoto Protocol target for the UK was then set at 3,412MtCO,e over the full five
year period. This is known as the UK’s assigned amount.

At the UN Climate Change Conference in Bali in December 20072, the Bali Action Plan was
agreed. The Bali Action Plan establishes formal negotiations for developed and developing
countries on a post-2012 framework, with a view to reaching agreement at Copenhagen in
December 2009. Negotiations will cover a number of key areas including a long-term goal, action
on mitigation by both developed and developing countries, deforestation, adaptation, technology
and financial resources.

In December 2008, the European Parliament and Council reached agreement on the package, put
forward by the European Commission in January 2008, to deliver on the EU’s ambitious
commitments to tackle climate change and promote renewable energy up to 2020 and beyond®.
The EU is committed to reducing its overall greenhouse gas emissions to at least 20 per cent
below 1990 levels by 2020, and to scale this up to as much as 30 per cent under a new global
climate change agreement when other developed countries make comparable efforts. It has also
set itself targets to increase the share of renewables in energy use to 20 per cent by 2020 and to
save 20 per cent of EU energy consumption by 2020 through increased energy efficiency.

Central to this is a strengthened and expanded Emissions Trading System (EU ETS). Emissions
from the installations covered by the system — principally electricity generation, iron and steel
production, mineral processing industries such as cement manufacture, and the pulp and paper
processing industries - will be cut by 21 per cent by 2020 compared with levels in 2005. A single
EU-wide cap on ETS emissions will be set, and free allocation of emission allowances (EUAs) will
progressively be replaced by auctioning of allowances by 2020.

Emissions from sectors not included in the EU ETS — such as transport, housing, agriculture and
waste — will be cut by 10 per cent from 2005 levels by 2020. Responsibility for meeting this target
has been redistributed between member states. The UK'’s target is to reduce emissions to 16 per
cent below 2005 levels by 2020. The UK'’s share of the renewable energy target is to source 15 per
cent of its energy from renewables by 2020.

Domestically, the 2007 Energy White Paper* sets out the Government’s energy strategy based on
a commitment to independently regulated competitive energy markets. The UK Climate Change
Act® became law in November 2008. The Act has now set legally binding targets for the UK to
reduce greenhouse gas emissions by at least 80 per cent by 2050, and carbon dioxide emissions
by at least 26 per cent by 2020, both set against a 1990 baseline. The Act also requires the

2 See www.unfcce.int/meetings/cop_13/items/4049.php

3 See www.ec.europa.eu/environment/climat/climate _action.htm

4 See www.berr.gov.uk/energy/whitepaper/page39534.html

5 See www.defra.gov.uk/environment/climatechange/uk/legislation/index.htm
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Government to set five year carbon budgets, which will cap net greenhouse gas emissions for five
year periods, in order to set out the pathway for emissions reductions to 2050. The first three
budgets, covering the periods 2008-12, 2013-17 and 2018-22, must be set by 1 June 2009.

Estimates of CO;, emissions

The measurement of CO, emissions presented in this article is based on the international
methodology agreed by the Intergovernmental Panel on Climate Change, under which the
UNFCCC, and Kyoto Protocol commitments, and the UK’s domestic targets for greenhouse gases
are measured; this methodology excludes emissions from international aviation and shipping. This
article generally refers to emissions including the net impact of emissions from land use, land use
change and forestry (LULUCF). Selected annual figures since 1990 are shown in Table 1. The
2008 provisional emissions estimates are based on provisional energy consumption data,
contained in this edition of Energy Trends.

Chart 1: CO, emissions Chart 2: Carbon intensity
700
ﬁ 160 -
£ 600 ..
= 140 -
= - -
g 500 _ o PR
m - -
s 400 2020 UK Climate Change Act target i 00+~
% 300 £ 80
£ % 60 |
= 200 ﬁ
E = 40 4
= 10
E 20 |
o+ 0 +— ——r——
1990 1995 2000 2005 2008 1990 1995 2000 2005 2008
- - - .GDP
| Other sectors Net carbon dioxide emissions

O Pow er stations

Carbon intensity

Overall CO; emissions

Net CO, emissions fell provisionally by 10% per cent between 1990 and 2008; over the same
period CO, emissions excluding LULUCF fell by 9% per cent. These falls in emissions occurred
despite an overall increase of 4 per cent in energy consumption. A number of factors explain these
contrary movements, such as changes in efficiency in generation of electricity and switching to less
carbon intensive fuels such as gas. Chart 1 shows UK CO, emissions together with the 2020 UK
Climate Change Act target. The Kyoto commitment target is not shown because it relates to a
basket of greenhouse gases, not just to CO..

CO; intensity

Chart 2 shows the trends in Gross Domestic Product (GDP) and CO, emissions since 1990 to
show the relationship between carbon dioxide emissions and the economy. Overall, GDP has
increased by 54% per cent while CO, emissions have fallen. The ratio of CO, emissions to GDP is
also shown in Chart 2. This ratio is known as the carbon intensity of the economy. The overall
decline in carbon intensity of around 42 per cent has occurred because increased GDP has not
resulted in overall increases in emissions of CO,.

CO, emissions by source

Chart 3 shows the key sources of emissions, and how they have changed since 1990. It can be
seen that emissions from the transport sector have shown a general increase throughout the
period, and that since the late 1990s emissions from industrial use have fallen. The most
substantial fall — in terms of reduced CO, emissions — occurred in the power stations sector, which
fell by 16% per cent (33 MtCO,). The main sources are discussed in the following sections.
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CO, emissions from electricity generation

CO; emissions from power stations currently account for just less than one-third of total CO,
emissions. Consumption of electricity increased between 1990 and 2008 by 24 per cent but
overall emissions from electricity generation have decreased by 16% per cent. Emissions from
electricity generation fell by 3%z per cent between 2007 and 2008 as a result of using less coal but
more gas and oil during generation; the amount of electricity generated from nuclear sources fell.
Chart 4 illustrates the changing fuel mix in electricity generation between 1990 and 2008.
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Chart 5 shows the actual level of CO, emissions from electricity generation at power stations. It
also shows what emissions would have been had improvements in technology and changes in
generating fuel mix not been made. Since 1990 savings due to increased efficiency and fuel
switching have led to a reduction in CO, emissions of 32% per cent by 2008 compared with what
they would have been (taking into account increased electricity demand). Around two-fifths of this
saving was due to fuel switching between 1990 and 2008 (mainly an increased use of gas).
Improved generation efficiency was responsible for the remaining savings.

The emissions from power stations can be reallocated to the sector consuming the electricity.
Around 32%: per cent of electricity was consumed by the domestic sector in 2008, implying that 55
MtCO, from the total of 171 MtCO, was attributable to that sector. Similarly 65 MtCO, can be
allocated to the industrial sector, with 47 MtCO, to the commercial and public service sector, and 4
MtCO, to the transport sector. However the analysis shown in the paragraphs below do not
reallocate the power station emissions.

CO; emissions from the industrial sector

Industrial sector emissions — which account for 22% per cent of the total - fell by 4% per cent in
2008 compared with a year earlier, continuing the trend in reduced emissions from industry shown
over the previous three years. Overall industrial emissions were 18 per cent lower than 1990
levels.

CO;, emissions by transport

The transport sector accounted for one-quarter of CO, emissions in 2008, of which around 90 per
cent was from road transport. Between 2007 and 2008, transport emissions fell by 2% per cent,
largely due to lower petrol consumption; however emissions from this sector are 7% per cent
higher than during 1990. Emissions from international aviation and shipping are excluded from the
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internationally agreed reporting framework; however the full UK inventory contains memo items for
these emissions based on refuelling of other UK and non-UK operators from bunkers at UK
airports and ports.

Chart 5: CO,emissions from Chart 6: CO, emissions by fossil fuels
electricity generated at power stations
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CO; emissions from the domestic (household) sector

CO; emissions from the domestic sector rose by 5 per cent between 2007 and 2008, resulting from
increased use of all fossil fuels in this sector. The rise was due to an increased demand for space
heating during the early and latter parts of 2008, compared with 2007, due to external
temperatures being around 1 degree Celsius colder. Since 1990 emissions have increased by 2
per cent, despite non-electricity energy consumption in the domestic sector increasing by 9% per
cent over the same period. The change in consumption is a combination of an increase in the
number of households — an increase of around 16 per cent - and reduced average energy
consumption per household. The emissions estimates reported here for this sector exclude
emissions from power stations as a result of domestic electricity consumption; domestic electricity
consumption was 26 per cent higher in 2008 than during 1990.

CO, emissions by the commercial and public service sector
CO, emissions in these sectors fell by 17 per cent between 1990 and 2008; however there was a 1
per cent rise between 2007 and 2008 due to increased gas consumption.

CO; emissions from agricultural and forestry fuel use and land use, land use change
and forestry

Emissions from fuel used in the agricultural and forestry sectors are estimated to have been some
19% per cent (1 MtCO,) lower than in 1990. Net land use, land use change and forestry emissions
have changed from emitting 3 MtCO, in 1990 to removing 2 MtCO, in 2007; data are not yet
available for 2008 so the 2007 estimate has been used for this component of these provisional
estimates of total UK CO, emissions.

CO; emissions by fuel

It is estimated that 515 MtCO, were emitted in 2008 from the use of fossil fuels. CO, emissions
from fossil fuels, including fuel used for generating electricity, decreased by 9% per cent over the
period 1990 to 2008. Over the same period, overall inland consumption of fossil fuels increased by
4% per cent. The increased use of gas (from 26 per cent of fossil fuels used in 1990 to 45Y%: per
cent in 2008) rather than coal and other solid fuels (whose share decreased from 34%: per cent to
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18Y per cent) resulted in a decrease in emissions. Oil accounted for 39% per cent of fossil fuels
used in 1990 and 36 per cent in 2008.

The amount of CO, released by the consumption of one unit of energy depends on the type of fuel
consumed. For example, more CO, emissions are emitted from one unit of coal than from one unit
of gas. Emissions per unit of electricity supplied by major power producers from fossil fuels are
estimated to have been 572 tonnes of carbon dioxide per GWh in 2008 overall; within this
emissions from electricity generated from coal (880 tonnes of carbon dioxide per GWh electricity
supplied) were around 2% times higher than for electricity supplied by gas (357 tonnes of carbon
dioxide per GWh). For all sources of electricity, (including nuclear, renewables and
autogeneration) the average amount of carbon dioxide emitted amounted to 487 tonnes per GWh
of electricity supplied.

Temperature correction

Temperature corrected figures show what emissions might have been if the average temperature
during the year had been the same as the UK average for the years 1971 to 2000, which has been
calculated at 9.7 degrees Celsius. Targets set at Kyoto are not temperature corrected. Average
temperatures in 2008 (at 10.0 degrees Celsius) were 0.6 degrees Celsius lower than in 2007, but
0.3 degrees Celsius higher than the long-run average temperature. On a temperature corrected
basis, total emissions of CO, for fuel combustion in 2008 were about 11% per cent lower than in
1990.
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Table 1: CO, emissions by source

Special feature — Carbon dioxide emissions

Million tonnes of carbon dioxide

1990 1995 2000 2005 2006 2007 2008p
Power stations 2045 164.2 158.7 1726  181.2 177.3 171.3
Other energy industry 32.0 38.3 38.0 37.6 32.6 32.3 31.6
Other industrial 1143 106.3 106.1 96.5 94.6 93.4 88.6
Domestic 78.6 79.8 85.6 83.1 79.8 76.1 80.0
Commercial and public services 25.1 26.3 25.4 22.6 21.3 20.7 20.8
Agriculture and forestry fuel use 5.1 5.3 4.7 4.5 4.3 4.1 4.1
Transport 1226 1222 126.7 1319 133.6 1349 131.6
Other sectors® 7.8 9.5 6.2 6.3 55 5.7 5.7
Total (excluding net LULUCF?) 590.0 5519 551.4 5551 552.8 544.3 533.6
Net LULUCF? 2.9 1.3 0.3 -1.9 -1.8 -1.8 -1.8
Total (including net LULUCF?) 5929 5531 551.1 553.2 5511 542.6 531.8
Cumulative change since 1990 6.7% -7.1% -6.7% -7.1% -85% -10.3%
! Includes waste, fugitive emissions from fuels.
2 Land Use, Land Use Change and Forestry
Table 2. CO, emissions by fuel Million tonnes of carbon dioxide

1990 1995 2000 2005 2006 2007  2008p
Gas 1101 1529 207.2 2026 191.0 194.1 199.0
oil 209.5 199.0 1845 1895 1869 184.8 180.1
Coal and other solid fuels 250.6 178.2 140.8 144.3 156.9 147.0 135.9
Non-fuel 22.8 23.1 18.6 16.7 16.2 16.7 16.7
Total 592.9 553.1 551.1 553.2 551.1 5426 531.8
Table 3: Fuel used in electricity generation Million tonnes of oil equivalent

1990 1995 2000 2005 2006 2007  2008p
Coal 49.8 36.3 28.7 32.6 35.9 32.9 30.0
0] 8.4 4.2 1.5 1.4 1.5 1.2 15
Gas 0.6 13.3 27.9 28.2 26.6 30.3 32.5
Nuclear 16.3 21.3 19.6 18.4 171 14.0 11.7
Other fuels® 1.3 2.2 3.4 5.9 5.8 5.8 6.3
Total 76.3 77.2 81.2 86.4 87.0 84.3 82.0

% Includes natural flow hydro, coke oven gas, blast furnace gas, waste products from chemical processes, sludge gas, refuse

derived fuels and other renewable sources including wind

Tables containing data for all years from 1990 to 2008, including emissions in both carbon and carbon
dioxide equivalent, are available to download at: www.berr.gov.uk/files/file50484.xls
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Special feature — Distribution analysis of domestic energy consumption

Distribution analysis of domestic electricity and gas consumption in
Great Britain

Introduction
This article provides further analysis of DECC’s datasets on electricity and gas consumption in
households at regional and local authority levels. These datasets have been produced by DECC
annually as part of the regional energy project since 2004, and have National Statistics status from
2005 onwards.

The electricity and gas consumption datasets are compiled using meter point consumption data
from energy suppliers, giving an assessment of the electricity and gas consumption for domestic
and non-domestic use in Great Britain. At local authority (NUTS4') and Government Office Region
(NUTS1) levels, figures are published identifying total consumption and number of meters in the
areas for both domestic and non-domestic sectors, and thus mean consumption can be deduced.

Analysis objectives
The mean and medians for 2007 domestic gas and electricity data for each Government Office
Region and Great Britain are given in Table 1:

Table 1. Mean and median of gas and electricity consumption for meters
classified as domestic consumers in Government Office Regions in 2007

Total Profile 1 Profile 2
Electricity Electricity Electricity Gas

Mean Median Mean Median Mean Median Mean Median
North East 3,741 3,140 3539 3,070 6,125 5200 18,292 17,220
North West 4,226 3540 3,929 3,400 7,148 6,310 17,932 16,660
Yorkshire and the Humber 4,080 3,350 3,817 3,240 6,589 5,610 18,099 16,860
East Midlands 4352 3520 3,677 3,100 5,168 4,150 17,823 16,670
West Midlands 4433 3,640 3,983 3,420 6,092 4960 17,538 16,330
East of England 4795 3,790 4,067 3,380 5,938 4,680 17,482 16,030
Greater London 4,161 3,280 3,845 3,100 5,813 4,790 16,911 15,160
South East 4741 3,820 4,291 3560 6,217 5,110 17,799 16,110
South West 4,724 3,770 4,073 3,450 7,613 6,780 15,823 14,310
Wales 4,143 3,400 3,755 3,260 7,988 6,850 17,550 16,450
Scotland 4411 3590 3,892 3,330 6,566 6,000 18,795 17,220
Great Britain 4392 3550 3,934 3,320 6,191 5050 17,614 16,210

This shows that using the mean in isolation from other statistics does not necessarily give the full
picture of the distribution; the difference between mean and median implies that the distribution is
not symmetrical. Therefore further analysis on the electricity and gas consumption data has been
performed. This analysis has:

e Examined the distribution of consumption by different meter types

e Drawn conclusions on different patterns of consumption between regions

¢ Reinvestigated the trends in consumption in selected local authorities

e Delivered a base line for a robust statistical analysis in future years

L NUTS (Nomenclature of Units for Territorial Statistics) is a hierarchical classification of spatial units that provides a breakdown
of the European Union'’s territory for producing regional statistics which are comparable across the EU. NUTS1 refers to the 9
Government Office Regions in England, and separately Wales, Scotland, (and Northern Ireland), totalling 12 UK NUTS1
regions. NUTS4 refers to the 354 individual London boroughs/metropolitan districts/unitary authorities/local authority districts in
England, the 22 individual unitary authorities in Wales, the 41 individual or groups of whole/part unitary authorities and/or local
enterprise company areas in Scotland, (and the 26 individual district unitary authorities in Northern Ireland), totalling 443 UK
NUTS4 regions.
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Special feature — Distribution analysis of domestic energy consumption

Investigating the distribution

Firstly a visual picture of the distribution on a national scale was produced; a chart with electricity
and gas consumption (in 10kWh bands) against numbers of meters; electricity meters have been
split into ordinary domestic (profile 1) and Economy 7 domestic? (profile 2). Chart 1® presents the
primary distributions of the main domestic energy sources in Great Britain.

Chart 1*: Domestic energy consumption by meter type in Great Britain 2007
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Chart 1 gives an initial overview of the distributions that the different consumptions follow.
However the chart shows that the raw data contains several local peaks relating to energy industry
default values. Therefore a smoothing procedure was carried out, which reduce the local peaks
making the data more suitable for this analysis.

The smoothing procedure was carried out in three stages; firstly identifying the “spikes” by
comparing the numbers of meters in each consumption band to the number in the previous band;
secondly adjusting these “spike” values; and thirdly taking a five point moving average of the
adjusted values. During the first stage, comparisons were made between the numbers of meters
in each 10 kwWh consumption band; any values which were more than 10 per cent higher or lower
than the value in the previous band were identified. In the second stage these “spikes” were
replaced with the average of the two values which were two bands away in either direction. This
step was carried out throughout the raw data. In the final stage of the smoothing procedure, a five
point moving average was taken for the adjusted numbers of meters in each 10 kWh consumption
band. These processes reduced the number of meters marginally.

Although the smoothing process reduced local peaks, the total number of profile 1 electricity,
profile 2 electricity and gas meters are different, therefore the smoothed distributions were
examined as proportions. These proportions were calculated as the ratio of each band to the total
number of meters in the area.

Charts 2 to 4 show the results of the smoothing and proportioning processes; they provide a better
overview of the distributions of the North East, Yorkshire and the Humber, the West Midlands,
Scotland and Great Britain by profile 1 electricity, profile 2 electricity and gas respectively.

2 Economy 7 is a domestic off peak based tariff.

% The x-axis of the chart shows the consumption in kWh; however the analysis is based on consumption in bands of 10kWh or
50 kWh.

* Colour and larger versions of all the charts in this article may be obtained via the following web link:
www.berr.gov.uk/files/file50483.pdf
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Chart 2: Distributions of profile 1 electricity consumption
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Chart 3: Distributions of profile 2 electricity consumption
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Chart 4: Distributions of gas consumption
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Chart 2 shows that the distribution of profile 1 electricity consumption in Great Britain and the
selected regions follow a similar pattern; the numbers of meters first decrease from about 0.07% to
about 0.05%, then they begin to increase between the trough (at around 300 kWh) until they reach
the mode at around 2,500 kWh; after this point the numbers of meters decrease steadily and
eventually follow a long tail from 12,500 kWh onwards. From the chart it can also be observed that
at around 2,500 kWh, the North East has a high proportion of meters in the modal class for profile
1 electricity. However, in general the three regions appear to follow similar curves to the Great
Britain total.

The distribution of profile 2 electricity consumption is shown in Chart 3. The curves in Chart 3
follow similar trends to Chart 2, whereby the numbers of meters increase at lower consumptions,
reach the mode, and then decay gradually to a long tail. However the modes for the North East
and Yorkshire and the Humber are lower than the mode for Great Britain, as portrayed by the
crests positioned to the left of the Great Britain curve. Although the modes for both the West
Midlands and Scotland are similar to that for Great Britain, Scotland has a significantly lower
proportion of meters in the modal class.

For gas consumption, shown in Chart 4, the curves follow different trends to the electricity charts.
The proportions of meters start off decreasing from 0 kWh to 1,250 kWh, and then gradually
increase, but the rates of increase slow down as they reach the mode at around 15,000 kWh, then
they decrease at the same rate. The curves for the three regions are relatively close to the Great
Britain curve, appearing to show that they follow a similar distribution.

The relatively high proportion of meters in the very low consumption bands on the charts is in part
due to meters that only had consumption associated with them for a short period in the year, or
had low meter readings as a result of high estimated readings from previous years being corrected
by actual readings.

Statistical testing

After studying the distributions graphically, the observations can be verified through statistical
testing, a more sophisticated method to support the findings. For this analysis the Chi-squared
test® was used.

In the Chi-squared test, expected values for the three regions were calculated using the Great
Britain distributions, these expected values were then tested against the observed values in order
to see if they differ significantly®.

The Chi-squared test results for profile 1 electricity, profile 2 electricity and gas consumption in the
North East, Yorkshire and the Humber, the West Midlands and Great Britain showed the following:

e For profile 1 consumption, there is no significant difference between the distributions of
Scotland to that of Great Britain, whereas the distributions of the North East, Yorkshire and
the Humber and the West Midlands are significantly different to the Great Britain
distribution.

e Although assumptions have been made based on studying Chart 3 it is confirmed that
distribution of the West Midlands’ consumption on profile 2 meters is not significantly
different from Great Britain’s distribution. At the same time distributions of the North East,
Yorkshire and the Humber and Scotland are all significantly different to that for Great Britain
as a whole.

e Despite what Chart 4 suggests graphically, for the gas data all regional distributions are
statistically different to the consumption pattern in Great Britain as a whole. This result is a
good example of rejecting assumptions made solely based on intuitions, as the density of
data in the charts hides differences between the distributions.

5 Chi-squared test for goodness-of-fit is a statistical method based on the assumption that the observed values and the
expected values are the same. The test calculates the p-value, which is a measure of the difference between the two sets of
data.

® statistically, it is said that “A is significantly different to B” if the p-value is within the threshold of a probability. This probability
is called the significance probability, and here for this test the 5% significance probability is used.
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