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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 June editions cover the first quarter of the current year.

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 commodity 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 and an electronic version will be
available on the Internet at: www.berr.gov.uk/energy/statistics/publications/index.html

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 at www.berr.gov.uk/energy/statistics/source/index.html. Information on Prices can be
found in the Quarterly Energy Prices publication and on the Internet at:
www.berr.gov.uk/energy/statistics/source/prices/page47818.html

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

Kevin Harris

DECC

Energy Statistics Team

3" Floor - Area E

3 Whitehall Place

London SW1A 2HD

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

Tel: 0300 068 5041
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The main points for the first quarter of 2009:

Total energy production was 4 per cent lower than in the first quarter of 2008.

Oil production fell by 2% per cent compared to the first quarter of 2008. Production from older
established fields continued to decline but this decline was patrtially offset by eight new fields.

Natural gas production was 12 per cent lower compared with the first quarter of 2008. Gas
imports and exports increased by 7% and 62 per cent respectively. The UK was a net importer
of gas in the first quarter of 2009 by 105.5 TWh compared with 109.2 TWh in the first quarter of
2008.

Coal production was 10 per cent higher than a year earlier. Coal imports were 13 per cent
higher than a year earlier. Generators’ demand for coal was up 10 per cent.

Total primary energy consumption for energy uses fell by 4 per cent in the first quarter of 2009
compared with the same period of 2008. When adjusted to take account of weather differences
between 2008 and 2009, primary energy consumption fell by 7 per cent. The average
temperature in the first quarter of 2009 was 4.9 degrees, 0.2 degrees below the long term
average of 5.0 degrees between 1971 and 2000, and 1.1 degrees below that recorded in the
first quarter of 2008.

Final energy consumption fell by 4% per cent between the first quarter of 2008 and the first
quarter of 2009, with falls in all sectors.

Industry demand has fallen sharply compared to a year earlier, with falls in the use of both gas
and electricity of over 5 per cent. In particular energy demand from the iron and steel industry
has contracted sharply.

Coal supplied 12 per cent more electricity than in the same period a year earlier, while gas
supplied 22 per cent less. Nuclear supplied 17% per cent more. Net imports of electricity were
a quarter of the level of a year earlier.

Gas demand was 9 per cent lower than a year earlier, with a sharp fall in gas used for
electricity generation. There was a fall in domestic consumption, despite the colder weather
particularly in January and February. A contributory factor to this fall in demand is likely to
have been domestic gas prices which were up by around a third in the first quarter of 2009
compared to a year earlier.

Electricity consumption was 5 per cent lower than in the first quarter of 2008.
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Total Energy

Section 1 - Total Energy

Chart 1.1 Production of indigenous
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Total production in the first quarter of 2009 at 45.3
million tonnes of oil equivalent was 3.9 per cent
lower than in the first quarter of 2008.

Production of natural gas fell by 11.8 per cent
while production of petroleum was 1.4 per cent
lower than in the first quarter of 2008.

Primary electricity output in the first quarter of
2009 was 16.3 per cent higher than in the first
quarter of 2008 within which nuclear electricity
output was 17.6 per cent higher and output from
wind and natural flow hydro was 3.8 per cent
higher than the same period of 2008.

In the first quarter of 2009 production of coal and
other solid fuels was 7.9 per cent higher than the
corresponding period of 2008.

Total inland consumption on a primary fuel input
basis was 215.2 million tonnes of oil equivalent in
the first quarter of 2009 (temperature corrected,
seasonally adjusted annualised rate), 6.8 per cent
lower than in the first quarter of 2008. The average
temperature in this period of 2009 was 1.1
degrees Celsius cooler than the same time period
a year earlier.

Between the first quarter of 2008 and the first
quarter of 2009 (on a seasonally adjusted and
temperature corrected basis) coal and other solid
fuel consumption increased by 3.7 per cent.

Also on a seasonally adjusted and temperature
corrected basis, oil consumption fell by 7.0 per
cent between quarter one of 2008 and quarter one
of 2009.

On the same basis, natural gas consumption fell
by 13.6 per cent between quarter one of 2008 and
quarter one of 2009.



Total Energy

Chart 1.3 Final energy consumption
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Indigenous production of energy was 5.1 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 was higher by 5.2 per
cent, nuclear output fell by 16.7 per cent, gas production fell by 3.2 per cent and petroleum
production fell by 6.6 per cent.

Petroleum accounted for 44.6 per cent of total indigenous production in the first quarter of 2009
while coal and other solid fuels accounted for 7.0 per cent, and natural gas 39.4 per cent. A year
earlier the proportions were petroleum 43.4 per cent, coal and other solid fuels 6.2 per cent and
natural gas 42.9 per cent.

Total inland consumption

In 2008 consumption of primary fuels was lower than the preceding year, 1.2 per cent down on
2007. The largest contribution to this fall in absolute terms was from coal (which decreased by 7.3
per cent). On a temperature corrected basis, consumption in 2008 was 2.8 per cent lower than in
2007.

Total inland energy consumption, on a primary fuel input basis (not temperature corrected or
seasonally adjusted), in the first quarter of 2009 was 62.6 million tonnes of oil equivalent. This was
4.2 per cent lower than in the corresponding period a year ago and 2.9 per cent lower than in the
corresponding period two years 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 the first quarter of 2009 the domestic sector was responsible for the largest share of final

consumption at 35 per cent of all energy consumed by final users. The transport sector was
responsible for a further 30 per cent, the industrial sector for another 17 per cent and the service
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Total Energy

industries, including agriculture, consumed 13 per cent. The remaining 6 per cent was made up by
fuel use for non-energy purposes.

Final energy consumption fell by 4.5 per cent between the first quarter of 2008 and the first quarter
of 2009, mainly due to the decreases in consumption by the transport sector of 5.3 per cent and
the industrial sector of 7.1 per cent. There were though falls in consumption from all the other
sectors.

June 2009 6



Solid Fuels and Derived Gases

Section 2 - Solid Fuels and Derived Gases

Chart 2.1 Coal production and imports
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Provisional figures for the first quarter of 2009
show that coal production (including an estimate
for slurry) was up 9.8 per cent on the first quarter
of 2008 at 4.1 million tonnes. The increase was the
product of a rise of 2.9 per cent in deep mined
production and a increase of 15.0 per cent in
opencast production.

Imports of coal in the first quarter of 2009 were
12.8 per cent higher than in the first quarter of
2008 at 12.5 million tonnes.

Eighty-seven per cent of the coal imported in the
first quarter of 2009 (10.9 million tonnes) was
steam coal, largely for the power stations market.

Total demand for coal in the first quarter of 2009, at
17.4 million tonnes, was 6.1 per cent higher than in
the first quarter of 2008. Consumption by electricity
generators was up by 10.1 per cent to 15.2 million
tonnes.

Electricity generators accounted for 87 per cent of
total coal use in the first quarter of 2009; compared
with 84 per cent a year earlier.

Provisionally, final consumption (as measured by

disposals to final consumers) was up by 1.7 per
cent in the first quarter of 2009.
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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 0.4 million
tonnes during the first quarter of 2009, and at the
end of March 2009 stood at 16.5 million tonnes, 4.2
million tonnes higher than at the end of March
2008.

The level of coal stocks at power stations at the
end of the first quarter of 2009 was 13.6 million
tonnes, 3.5 million tonnes higher than at the end of
March 2008.

Stocks held by producers (undistributed stocks)
rose but by less than 0.1 million tonnes during the
first quarter of 2009 to stand at 0.9 million tonnes,
less than 0.2 million tonnes higher than at the end
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Background

Relevant tables

2.1: Supply and consumption of COal ..........ccooiiiiiii Page 38
2.2: Supply and consumption of coke oven coke, coke breeze

and other manufactured solid fuels ..., Page 39
2.3: Supply and consumption of coke oven gas, blast furnace gas, benzole and tars ...... Page 40

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 but fell in the first quarter of 2009 to 2.4 million tonnes. 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 but then increased by 5.7 million tonnes in the fourth
guarter of 2008. Coal use by generators increased by another 0.6 million tonnes in the first quarter
of 2009. 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 and continued to decline in the first quarter of 2009.

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 the first quarter of 2009 was 2.3 per cent
lower than a year earlier.

Eight new fields started production in the year
ending March 2009. Without these new fields,
production in the first quarter of 2009 would have
been 6.0 per lower than a year earlier.

During the first quarter of 2009 the UK was a net
importer of oil and oil products by 1.2 million
tonnes, whereas in the first quarter of 2008 the
UK was a net importer by 1.9 million tonnes.

The UK was a net importer of crude oil, NGLs and
feedstocks in the first quarter of 2009 (by 2.0
million tonnes) with imports decreasing by 6.4 per
cent compared with Q1 2008. Exports decreased
by 9.2 per cent over the same period.

In the first quarter of 2009 the UK was a net
exporter of petroleum products (by 0.8 million
tonnes).

Imports of petroleum products fell during the first
quarter of 2009, by 13.5 per cent compared with a
year earlier. Exports remained virtually
unchanged.
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Oil and Oil Products

Chart 3.3 Demand for key transport
fuels
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Chart 3.4 Super/hypermarket shares of
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Total deliveries of transport fuels were 1.0 million
tonnes lower in the first quarter of 2009 than the
first quarter of 2008.

Motor spirit deliveries fell by 5.8 per cent.

Deliveries of Diesel engined road vehicle fuel
(DERV) decreased by 4.9 per cent.

DERYV fuel's share of road transport fuels in the first
quarter of 2009 was 56.3 per cent compared to
56.1 per cent in the first quarter of 2008.

Deliveries of aviation turbine fuel were 7.1 per cent
lower.

Sales of motor spirit by super/hypermarket
companies accounted for 39.9 per cent of overall
retail sales in the first quarter of 2009, down from
44.3 per cent in the first quarter of 2008.

Sales of DERYV fuel by super/hypermarket
companies accounted for 33.2 per cent of overall
retail sales in the first quarter of 2009, up from 31.3
per cent in the first quarter of 2008.



Chart 3.5 Stocks of key oil products®
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Chart 3.6 Drilling activity on the UKCS
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Oil and Oil Products

Overall, stocks of crude oil, process oils, and
petroleum products were 6.5 per cent higher at the
end of the first quarter of 2009 than a year earlier.

Crude oil and refinery process oil stocks were 4.6
per cent lower and stocks of products were 16.1
per cent higher, than a year earlier.

Stocks at UKCS pipeline terminals fell by 34.7 per
cent (0.4 million tonnes) in the first quarter of 2009,
compared with the previous quarter.

Chart 3.5 combines stocks of products with the
product equivalent of stocks of crude oil to give an
overall level of UK stocks of key products.

At the end of the first quarter of 2009, the UK held
stocks equal to 86 days of consumption of these
key products, compared with an obligation of 67%
days (see Background for more details).

Drilling figures for the first quarter of 2009 showed
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Crude oil production and trade

Total UK production of crude oil and NGLs decreased in the first quarter of 2009 by 2.3 per cent
(0.4 million tonnes) when compared to the same period last year. In the year ending March 2009,
eight new fields started production. Overall, the UK was a net importer of oil and oil products in the
first quarter of 2009. Imports and exports of crude oil and NGLs both fell compared to the same
period a year earlier. The UK was a net exporter of petroleum products in the first quarter of 2009,
due to imports falling by 13.5 per cent and exports remaining virtually unchanged. The majority of
UK production of crude oil and NGLs is exported, as indigenous UK crude oil tends to be the more
valuable light/sweet type with lower sulphur levels and the relative modernity of UK refineries
allows their use of less valuable or lower grade crude oil. 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 the first quarter of 2009 was 18.3 million tonnes, 0.2 million tonnes (1.0
per cent) higher than the first quarter of 2008.

Demand for petroleum products

Overall demand for petroleum products in the first quarter of 2009 was 5.3 per cent lower than in
the first quarter of 2008. Deliveries of motor spirit were lower by 4.9 per cent and DERV deliveries
decreased by 5.5 per cent to 5.1 million tonnes. Deliveries of aviation turbine fuel were 7.1 per
cent lower.

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 2007
consumption data, is to hold a total of 11 million tonnes of these products, equal to 67% days of
consumption.
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Section 4 — Gas

Chart 4.1 Production of natural gas
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Chart 4.2 UK trade in natural gas
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Gas

Total indigenous production of natural gas in
the first quarter of 2009 was 12.0 per cent
lower than in the corresponding quarter a
year earlier.

In the first quarter of 2009, compared with
the same period of 2008, imports and
exports of natural gas were 7.3 and 61.6 per
cent higher respectively.

Net imports of gas at 105.5 TWh were 3.4
per cent lower than in the first quarter of
2008.
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Gas production and trade

In the first quarter of 2009, gross gas production was 12.0 per cent lower than a year ago. Imports
of gas to the UK were 7.3 per cent higher than a year ago and exports 61.6 per cent higher. Net
imports of gas were 3.4 per cent lower. During this quarter, net imports of gas accounted for 36.3
per cent of gas available for consumption, compared to 33.9 per cent a year ago.

The UK currently exports gas to the Netherlands via the Chiswick, Grove, Markham, Minke,
Stamford and Windermere fields (using the Dutch offshore gas pipeline infrastructure), and to the
Irish Republic via the UK-Irish Interconnector, and to Belgium through the Bacton-Zeebrugge
interconnector. Imports to the UK are from Belgium via the interconnector, from Norway via the
Statfjord (Tampen Link), Langeled and Vesterled pipelines and the Netherlands via the BBL. The
UK can also import Liquefied Natural Gas (LNG) at the Isle of Grain, South Hook and Teesside
Gasport terminals.

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, and continued into the first quarter of 2009. 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. Aside from the third quarter, 2008
was cooler than 2007, resulting in increased domestic gas consumption for the first, second and
fourth quarters on a year earlier. Whilst temperatures in the first quarter of 2009 were lower than a
year earlier, the effects of higher prices and the poor economic climate were also influential, with
provisional figures showing a fall in domestic gas consumption on a year earlier.
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Section 5 - Electricity

Chart 5.1 Fuel used for electricity

generatlon
12 4
1
A ) -

104 » Coal 1+
= * l'~. ‘ot e
@ Y N A} -
R S A ;
= r
S 8 \ . e . ™~
g e N s r N\
3 e A
5 64”7 Gas <
1%
G.)
f=
f=4
S 44 Nuclear
f=4
o
= Oil, renewable and other fuels .
= 2,\.\ e -~

Net imports
0 ‘

Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1
2006 | 2007 | 2008 | 09

Chart 5.2 Electricity supplied
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Fuel used by generators in the first quarter of 2009
was 1.1 per cent lower than in the first quarter of
2008.

Coal use during the quarter was 10.0 per cent
higher than a year earlier.

Gas use was 20.8 per cent down and nuclear
sources were 17.6 per cent up on the first quarter
of 2008.

Hydro sources fell by 20.3 per cent on the first
quarter of 2008, with wind up 16.3 per cent. Oil
use rose by 67.8 per cent.

Total electricity supplied by all generators in the
first quarter of 2009 was 5.1 per cent lower (-5.4
TWh) than a year earlier.

Indigenous supply was 3.4 per cent lower (-3.5
TWh), while net imports were down 76.6 per cent.
(-1.8 TWh).

The supply from coal rose by 11.9 per cent
(+4.0 TWh), while supply from gas fired stations fell
by 22.2 per cent (-10.6 TWh).

The supply from nuclear stations rose by 17.5 per
cent (+2.3 TWh). Wind, hydro (including net supply
from pumped storage) and other renewables’
supply rose by 1.8 per cent (0.1 TWh), with Wind
alone up 16.6 per cent.

Between the first quarter of 2008 and the first
quarter of 2009, coal's share of electricity supplied
rose by 5 percentage points to 38 per cent, while
nuclear’s share rose by 3 percentage point to 16
per cent. Gas's share fell by 8 percentage points
to 38 per cent. The share of net imports fell by 1.7
percentage points to 0.6 per cent and the share of
other fuels rose by 1.1 percentage points to 8.2 per
cent.
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Chart 5.3 Electricity consumption
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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. As a result of falling gas prices through
the first three quarters of 2007, gas use rose by 15.1 per cent, while coal use fell by 8.5 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, and into the first quarter of 2009.

Supply

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, before falling in the first quarter of 2009. Supply from coal fired
power stations fell by 8.0 per cent in 2008, with supply 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
stations, supply from nuclear fell again by 16.7 per cent in 2008, through a high level of outages for
repairs and maintenance. With nuclear stations coming back online, supply began to pick up again
in late 2008 and early 2009, as supply from gas began to fall. 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. In the first
guarter of 2009, final consumption was down 5.1 per cent on a year earlier. 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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The CO, Savings Attributable to Combined Heat and Power (CHP) in the
United Kingdom (2001-2007)

Introduction

Combined Heat and Power (CHP) offers a carbon efficient way of using primary energy to meet the
demands for heat and power on any site where these demands are appreciable and simultaneous.
On site generation of electricity, and the efficient local use of the heat which is a by product of this
generation, consumes less primary energy than satisfying a site’s electricity and heat demands by
importing from the grid and providing the required heat in local boilers. These carbon savings
derive from two separate sources:

e The inefficiencies associated with central electricity generation, whereby large amounts of heat
are rejected to the environment, are avoided.

e As the electricity is generated close to where it is finally consumed, and usually at or close to
the required voltage, the losses associated with transmission and distribution are either
avoided or significantly reduced.

Measuring the carbon savings associated with the deployment of CHP is an important exercise as
it puts into context the success of environmental policy measures used to promote the wider use of
CHP. Moreover, a value is now attached to carbon through the Climate Change Policy
mechanisms of Climate Change Agreements (CCAs), the European Union Emissions Trading
Scheme (EU ETS) and in time the Carbon Reduction Commitment (CRC). Therefore, being able
to accurately account for carbon avoided, and therefore the financial value associated with this
avoided carbon, allows better investment decisions to be made, where the deployment of CHP is
an investment option.

This paper presents a methodology for determining the carbon savings associated with the
deployment of CHP in the UK. It then presents the carbon savings, derived using this methodology,
for the years 2001-2007.

CO, Savings Presented in this Paper and DUKES 2008

Chapter 6 of the Digest of United Kingdom Energy Statistics (DUKES) for 2008 presents statistics
relating to CHP in the UK for the year of operation 2007. Table 6H of Chapter 6 presents the CO,
emissions attributable to CHP for the years of operation of 2005-2007. These figures are presented
on the basis of the CO, avoided when CHP generated electricity displaces electricity generated at
central power stations, and two scenarios are considered:

(i) For power stations generating electricity only from fossil fuels,
(i) For power stations generating electricity from all input sources, including nuclear and
renewables.

Each year revisions are made to the statistics presented in Chapter 6 for a particular year to reflect
better information. As such, the CO, savings quoted in the 2008 Digest for 2005 and 2006
supersede those quoted for those years in earlier editions of the Digest.

This paper develops the figures quoted in DUKES 2008 further and along two lines:

e It presents CO, savings attributable to CHP for the years of operation 2001-2007 on a common
basis. This means that the savings quoted are based upon the final revised figures for 2001-
2007, corrected for routine amendments and the data cleansing exercise, carried out in 2008
for the year of operation 2007 and earlier?.

! Digest of United Kingdom Energy Statistics (DUKES) 2008, Chapter 6
2 DUKES 2008 Chapter 6, Para 6.31, p. 159
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e [t factors in the transmission and distribution losses avoided when CHP generated electricity is
consumed. From Dukes 2009 onwards CO, savings attributable to CHP will be presented
along these lines. This approach allows the CO, savings associated CHP generated electricity
displacing conventionally generated electricity at the point of consumption to be discerned.

Methodology

1) Savings of CO, are calculated in respect of the CHP Qualifying Power Output (QPO), the
Qualifying Heat Output (QHO) and the Fuel Input for each year 2001-2007, as quoted in the 2008
edition of the Digest.

2) Carbon emission factors for the different fuel inputs to CHP are as set out in DUKES?. Blast
Furnace Gas and Coke Oven Gas are zero rated for carbon, as these gases would otherwise have
been flared or vented. Renewable fuels are also zero rated for carbon.

3) The carbon intensities of grid electricity per unit electricity supplied are as provided in DUKES
Table 5C.

4) In order to factor in the transmission and distribution losses avoided when CHP generated
electricity is consumed, the carbon intensities in 3) are raised by 7.5 per cent. (1.5 per cent. in
respect of transmission losses and 6 per cent. in respect of distribution losses, consistent with
figures in DUKES?). This produces the carbon intensity of grid electricity displaced by CHP
generated electricity at the point of consumption.

5) The carbon intensity of heat raised conventionally in boilers, and displaced by CHP generated
heat, is assumed to be 81 gC/kWh. This value takes into account the average efficiencies of coal,
oil and gas fired boilers and the percentage mix of these different boiler types in the UK boiler
population®.

For each year 2001-2007, the total CO, emissions associated with the conventional generation
and supply of the quantities of energy represented by QPO and QHO are calculated using the
above factors and assumptions. This returns the CO, emissions that would have been incurred if
the CHP generated QPO and QHO had instead been generated and supplied conventionally. From
this the actual CO, emissions associated with the CHP fuel inputs that generated the QPO and
QHO are subtracted. To derive the CO, savings resulting from the QPO and QHO displacing the
conventionally generated equivalents, at the point of consumption.

These savings are also presented below normalised to units of 1,000 MWe of Good Quality CHP
electricity capacity (QPC), in order to present the CO, emissions savings delivered by each
increment of capacity.

Savings of CO; as a Result of the Deployment of CHP in the UK 2001-2007
Table 1 shows the carbon dioxide savings due to CHP, expressed in both absolute terms and in
terms of savings per 1,000 MWe.

In 2007, the saving of 11.38 MtCO2 means that if CHP had not been deployed the total UK CO,
emissions for 2007 could have been around 2.1% higher (as total emissions in the UK for 2007
were 542.6 MtCO,°).

3 Annex A Digest of United Kingdom Energy Statistics 2008

* DUKES 2007, Chapter 5, Para 5.66, p. 125, consistent with the EU Cogeneration Directive analysis.
® Savings in carbon emissions from Combined Heat and Power, Energy Trends, October 2000

® www.defra.gov.uk/environment/statistics/globatmos/index.htm
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Special feature — CO, savings attributable to CHP
Table 1. Carbon dioxide savings due to CHP, 2001-2007

2001 2002 2003
MtCO, MtCO,/ MtCO, MtCO,/ MtCO, MtCO,/
1,000 MWe 1,000 MWe 1,000 MWe
Carbon savings against all fossil 11.98 2.69 11.88 2.60 13.28 2.95
fuels
Carbon savings against all fuels 8.08 1.81 7.78 1.70 9.06 2.02
(including nuclear and renewables)
2004 2005 2006 2007
MtCO, MtCO,/ MtCO, MtCO,/ MtCO, MtCO,/ MtCO, MtCO,/
1,000 MWe 1,000 MWe 1,000 MWe 1,000 MWe
Carbon savings against all fossil 15.19 2.81 16.66 3.01 16.89 3.08 15.78 2.88
fuels
Carbon savings against all fuels 10.71 1.98 11.42 2.06 11.64 2.12 11.38 2.08
(including nuclear and renewables)

Figure 1 shows the movements in CO, savings (both absolute and normalised to capacity)
attributable to CHP over the period 2001-2007. Figure 2 provides the context in which these
savings took place (in terms of good quality CHP capacity, CHP efficiency and CHP load factor).

The main points to note from the evolution of CO, savings over this period are:

1) At times of steady QPC and CHP efficiency, the savings in CO,, both in absolute terms and
when normalised to capacity, increase when the load factor increases. This is illustrated by the
situation between 2002 and 2003 and is a result of the efficiencies inherent to CHP applying for a
greater proportion of the year.

2) An increase in the QPC tends to raise the absolute value of CO, savings. However, this does
not necessarily raise the value of CO, savings normalised to capacity if the overall CHP efficiency
and load factor are falling. This is illustrated by the situation existing between 2003 and 2004,
where a step-up in QPC was accompanied by an increase in the absolute savings value. However,
a decrease in CHP efficiency and load factor suppressed any increase in the CO, savings
normalised to capacity and, indeed, leads to an actual fall between 2003 and 2004. This highlights
the need to maximise the running of the existing capacity base and the efficient use of generated
heat if the full carbon saving potential of the UK’s CHP assets are to be realised.

3) The CO, savings attributable to CHP are sensitive to the carbon intensity of the conventional
generation it displaces. This is illustrated by the situation between 2006 and 2007, where
substantially constant QPC, CHP efficiency and load factor is accompanied by a fall in the absolute
CO, savings and, consequently, the CO, savings normalised to capacity. This is the result of a fall
in the carbon intensity of electricity generated by fossil fuels during this period, which was in turn
the result of a shift from the use of coal to gas, and explains why the downturn in the absolute
savings against the fossil fuel basket is more pronounced than for the total basket.
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Figure 1: CO; savings attributable to CHP in the UK over the period 2000-2007, in absolute
terms and normalised to capacity
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Figure 2: Good quality CHP capacity, efficiency and load factor
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Special feature — Renewable energy in 2008

Renewable energy in 2008

Introduction

This article updates the information on renewable energy published in the June 2008 edition of
Energy Trends. It looks at the latest position on the Renewables Obligation and presents statistics
on renewable energy production and use in the United Kingdom in 2008. The statistics show that in
2008, 5.3 per cent of electricity sales by licensed suppliers in the UK were from electricity
generated from renewables eligible for the Renewables Obligation, up from 4.8 per cent in 2007.

Progress has also been made against the UK'’s targets introduced in the 2008 EU Renewables
Directive: the available data currently show that around 2% per cent of energy consumption in
2008, measured using the Directive methodology, came from renewable sources; this is up from
1.8 per cent in 2007.

Data collection and methodology

The collection of renewable energy statistics began in 1989, when all relevant renewable energy
sources were identified and, where possible, information was collected on the amounts of energy
derived from each source. The renewable energy sources currently covered are as follows: active
solar heating; photovoltaics; onshore and offshore wind power; wave power; large and small scale
hydro; biomass; geothermal aquifers and liquid biofuels. Prior to 2004 wastes were added in with
renewables as a convenient place to record this fuel source but with the publication of the 2003, data
the international definition of total renewables was adopted for all reported years and this excludes
non-biodegradable wastes.

The database now contains 20 years of data from 1989 to 2008 and this database will be used to
provide the detailed figures on renewable sources of energy that will be available in the new Digest
of UK Energy Statistics for 2009 to be published on 30 July 2009. The available detailed data from
the Renewables Obligation Certificates (ROCs) system has again made a major contribution to this
year's data analysis.

UK’s renewables policy

Prior to 2002, the main instruments for pursuing the development of renewables capacity were the
Non Fossil Fuel Obligation (NFFO) Orders for England and Wales and for Northern Ireland (NI-
NFFO), and Scottish Renewable Obligation (SRO) Orders; the term “NFFO Orders” is used to refer
to these instruments collectively. These aimed to assist the renewables industry by allowing
premium prices to be paid for electricity for a fixed period. Since February 2000, however, the
United Kingdom’s renewables policy has consisted of four key strands:

e a Renewables Obligation on all electricity suppliers in Great Britain to supply a specific
proportion of electricity from eligible renewables, introduced from April 2002;

e exemption of electricity from renewables® from the Climate Change Levy, introduced from
April 2001,

e an expanded support programme for new and renewable energy including capital grants
and an expanded research and development programme;

¢ development of a regional strategic approach to planning and targets for renewables.

In parallel with this, the European Union’s Renewables Directive (RD) came into force in October
2001. It proposed that Member States adopt national targets for renewables that were consistent
with reaching an overall EU target of 12 per cent of energy (amounting to 22.1 per cent of
electricity) from renewables by 2010. The UK “share” of this target was that renewables sources
eligible under the RD should account for 10 per cent of electricity consumption by 2010.

In March 2007, the European Council agreed to a common strategy for energy security and
tackling climate change. An element of this was establishing a target of 20 per cent of EU's energy
to come from renewable sources. During 2008 a new Renewables Directive was negotiated on

! Electricity generated by hydro stations with a declared net capacity (DNC) of more than 10 MW is not exempt from the Climate
Change Levy
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this basis and resulted in agreement of country “shares” of this target. For the UK, by 2020 15 per
cent of final energy consumption - calculated on a net calorific basis, and with a cap on fuel used
for air transport - should be accounted for by energy from renewable sources. The Government
will shortly publish a UK Renewable Energy Strategy, setting out how we will meet the 15 per cent
target.

Renewables obligation

The obligation is part of the UK’s programme to tackle climate change and to encourage a more
sustainable approach to energy consumption. Previous policy has been successful in introducing
renewables to the UK marketplace and in reducing costs. The focus of current policy is to build on
these achievements through the obligation and a system of capital grants designed to bring
forward offshore wind and energy crops, thereby maximising the chances of meeting the
Government’s targets.

In April 2002 the new Renewables Obligation (RO) covering England and Wales and the
analogous Renewables (Scotland) Obligation came into effect’. Northern Ireland introduced a
similar Renewables Obligation on 1 April 2005. It is an obligation on all electricity suppliers to
supply a specific and growing proportion of electricity from eligible renewable sources in order to
increase the level of renewable generating capacity and so contribute to the Government’s climate
change targets. Examples of eligible sources are listed in Table 1. There are, however, specific
exclusions which are: generating stations using peat; existing hydro plant of over 20 MW built
before 1990 (unless re-furbished); and energy from mixed waste combustion. Mixed waste that is
converted to fuel using advanced conversion technology is eligible, but only the biodegradable
fraction of any waste is eligible (in line with the EU Directive). All stations outside the UK (which
includes its territorial waters and the continental shelf) are also excluded.

Table 1. Examples of eligible Renewables Obligation sources of renewable energy

Wind energy (off-shore and on-shore)

Hydro power, excluding hydro power from plants exceeding 20 MW DNC
Tidal and tidal stream

Wave energy

Photovoltaics

Geothermal (hot dry rock and aquifers)

All biodegradable material

Landfill gas and sewage gas

Co-firing of biomass with fossil fuel

Agriculture and forestry wastes, and energy crops

Monitoring compliance of the Renewables Obligation is the responsibility of the Office for Gas and
Electricity Markets (Ofgem), who administer a system of certification. Renewables Obligation
Certificates (ROCs) are issued to qualifying renewables generators as evidence that the electricity
has been generated and supplied or used in a permitted way in the United Kingdom. These
certificates may be sold by generators directly to licensed electricity suppliers or traders. ROCs
can be traded separately from the electricity to which they relate.

Renewable electricity statistics

Renewables (on the international definition basis) - see Table 2 - provided 5.5 per cent of the
electricity generated in the United Kingdom in 2008, 0.6 percentage points higher than in 2007.
Total electricity generation from renewables in 2008 amounted to 21,597 GWh, an increase of 1,952
GWh (10 per cent) on 2007. The main contributors to this increase were 1301 GWh (+29 per cent)
from onshore wind, 523 GWh (+67 per cent) from offshore wind, 159 GWh (+39 per cent) from
plant biomass, 80 GWh (+2 per cent) from landfill gas and 69 GWh (+14 per cent) from sewage
sludge digestion. There was a 343 GWh decrease in the co-firing of biomass with solid fuels (-18
per cent). Chart 1 shows the growth in the proportion of electricity produced from renewable
sources. It includes the progress towards the renewables targets set under the Renewables
Obligation (RO).

2 parliamentary approval of the Renewables Obligation Orders under The Utilities Act 2000 was given in March 2002.
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Chart 1. Growth in electricity generation from renewable sources since 1990
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In Chart 1, the bars show the growth in the two constituent parts of renewables generation since
1990. The lines show the growth in two of the three measures used for renewables growth; since
the Renewables Directive percentage closely follows the Renewables Obligation’s growth path it is
not shown separately. In 2008, all three of the percentages showed strong growth, stronger than
in the previous year but not as strong as in 2005. The percentage of UK electricity sales that were
of electricity generated from sources eligible for the RO grew by 0.5 percentage points to 5.3 per
cent, and, on the basis favoured by the Renewables Directive, the percentage of UK electricity
consumption accounted for by RD eligible renewable sources increased by 0.5 percentage points
to 5.4 per cent in 2008. Table 2 sets out the percentages for each of the last six years for each of
the three percentage measures.

Table 2: Percentages of electricity derived from renewable sources

2003 2004 2005 2006 2007 2008

Overall renewables percentage — International 2.7 3.6 4.3 4.6 4.9 55
basis

(Electricity generated from all renewables as a percentage

Percentage on a Renewables Obligation basis 2.2 3.1 4.0 4.5 4.8 5.3

(Electricity generated from renewables eligible for the
Renewables Obligation - see Table 1 - as a percentage of
electricity sales by licensed suppliers in the UK)

Percentage on a Renewables Directive basis 2.6 35 4.2 4.5 4.9 54
(Electricity generated from renewable sources eligible under
the EU Directive - i.e. all renewables except non-
biodegradable wastes — as a percentage of UK electricity
consumption)

Wind continues to be the leading technology for the generation of electricity from renewable sources
in 2008, with hydro second, followed closely by landfill gas. Thirty three per cent of renewables
generation in 2008 was from wind, 24 per cent from hydro and 22 per cent from landfill gas.
Generation from wind was 6 percentage points higher than in 2007, whilst hydro’s contribution was 2
percentage points. Chart 2 shows the growth in generation from renewables.
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