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Energy and carbon conversions

Source: Annex A of the Digest of UK Energy Statistics 2002

BY WEIGHT BY VOLUME

Solid fuels kWh/tonne litres/tonne kWh/litre

Coal (weighted average) 7,500 - -
Coke 8,278 - -

Liquid fuels kWh/tonne litres/tonne kWh/litre

Crude oil (weighted average) 12,694 1,192 10.6

Petroleum products (weighted average) 12,722 - -
Ethane 14,083 2,730 5.2

Liquefied petroleum gas 13,722 1,850 7.4

Aviation turbine fuel 12,833 1,248 10.3

Motor spirit 13,083 1,359 9.6

Gas/diesel oil 12,667 1,167 10.9

Fuel oil 12,083 1,021 11.8

Lubricating oils 12,555 1,133 11.1

Orimulsion 8,250 - -
Naphtha 13,249 - -

Gaseous fuels kWh/tonne litres/tonne kWh/m3

Natural gas - - 11.0

Coke oven gas - - 5.0

Blast furnace gas - - 0.8

Landfill gas - - 10.7

Sewage gas - - 10.7

Solid renewables kWh/tonne litres/tonne kWh/m3

Domestic wood 2,778 - -
Industrial wood 3,306 - -
Straw 4,167 - -
Poultry litter 2,444 - -
General industrial waste 4,444 - -
Hospital waste 3,889 - -
Municipal solid waste 2,639 - -
Refuse-derived waste 5,139 - -
Tyres 8,889 - -

Heat content of fuels
The default gross calorific values given below can be used when fuel-specific values are
not available from your energy supplier.
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Energy and carbon conversions

To therms kWh Btu MJ toe kcal

From

therms 1 29.31 100,000 105.5 2.52 x 10-3 25 x 103

kWh 0.03412 1 3412 3.6 85.98 x 10-6 859.7

Btu 1 x 10-5 0.2931 x 10-3 1 1.055 x 10-3 25.2 x 10-9 0.252

MJ 9.478 x 10-3 0.2778 947.8 1 2.388 x 10-5 238.8

toe 396.8 11,630 39.68 x 106 41,870 1 1 x 107

kcal 4 x 10-5 1.163 x 10-3 3.968 4.187 x 10-3 1 x 10-7 1

CARBON EMISSION FACTORS

Fuel kg C/kWh kg CO2/kWh

Grid electricity Delivered1

Primary2

0.117
0.0453

0.43
0.1661

Natural gas 0.0518 0.19

Coal 0.0817 0.3

Coke 0.1013 0.373

Petroleum coke 0.0927 0.34

Gas/diesel oil 0.068 0.25

Heavy fuel oil 0.0709 0.26

Petrol 0.0655 0.24

LPG 0.05734 0.214

Jet kerosene 0.0655 0.24

Ethane 0.0545 0.2

Naphtha 0.0709 0.26

Refinery gas 0.0545 0.2

Carbon emission factors
The factors given below are taken from Annex A of UKETS(01)05 (Guidelines for the
measurement and reporting of emissions in the UK Emissions Trading Scheme). These figures are
consistent with the National Air Emission Inventory and with the carbon factors given in the
generic PP3.02 (Underlying Climate Change Agreement for the [ ] sector).

Conversion factors for energy units

1 hp = 746 watts toe = tonne of oil equivalent

Common prefixes
The following prefixes are used for multiples of joules, watts and watthours:

kilo (k) = 103;   mega (M) = 106;   giga (G) = 109;   tera (T) = 1012;   peta (P) = 1015 

1 The carbon emission factor for delivered electricity

should be used when taking consumption as read from

the meter.

2 The carbon emission factor for primary electricity

should be used in calculations for Climate Change

Agreements, where all energy use is reported in

terms of primary energy.

3 Climate Change Agreement participants should use

0.117 kg C/kWh (0.43 kg CO2/kWh) for Coke.

4 Climate Change Agreement participants should use

0.0627 kg C/kWh (0.23 kg CO2/kWh) for LPG.
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Tel 0800 58 57 94 www.actionenergy.org.uk

Action Energy is a programme run by the Carbon Trust and funded by the 
Department for Environment, Food and Rural Affairs, the Scottish Executive, 
Invest Northern Ireland and the National Assembly for Wales.

Whilst we have taken reasonable steps to ensure that the information contained
within this leaflet is correct, we give no warranty and make no representation as 
to its accuracy and we accept no liability for any errors or omissions and nor does
the Carbon Trust nor the Government.

Action Energy is a programme run by the Carbon Trust. The Carbon Trust is a
company limited by guarantee. Registered in England and Wales Number 4190230.
Registered at: 9th Floor, 3 Clement's Inn, London WC2A 2AZ

© Queen’s Printer and Controller of HMSO, March 2004

Ref: FL132

Useful websites

Action Energy
www.actionenergy.org.uk

The Carbon Trust
www.thecarbontrust.co.uk

Department for Environment, Food and Rural Affairs
For information and guidelines on environmental reporting and climate change
www.defra.gov.uk/environment/envrp/index.htm
http://www.defra.gov.uk/environment/climatechange/index.htm

Department of Trade and Industry
For information on energy prices, energy trends and the Digest of UK Energy Statistics
www.dti.gov.uk/energy

UK Emissions Trading Group
www.uketg.com

Scottish Energy Efficiency Office
www.energy-efficiency.org

Invest Northern Ireland
www.investni.com

Environment Agency
www.environment-agency.gov.uk

Scottish Environment Protection Agency
www.sepa.org.uk

CEE120_FL132  26/2/04  5:45 pm  Page 1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


