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CARBON FOOTPRINT - what it is and how to measure it 

 

Executive Summary 
Climate change is of high concern, driving growing demand for carbon footprint information. This 
leaflet is designed to help your organisation get started with an efficient and effective approach to 
address this topic, building on existing international standards and European reference data; further 
information and data sources including links to service providers are included. 
We recommend to maximise the benefits of work on Carbon footprints to “get the most out of this”. 
This includes providing customers and other stakeholders with broader life cycle information related to 
your products and for internal purposes such as for identifying hot-spots along the supply-chain, 
potential risks, opportunities for related improvements, to avoid shifting burdens to other types of 
environmental impacts as well as to anticipate upcoming demands in the context of “Sustainable 
Consumption and Production”, a core commitment of the European Commission. This can all be 
achieved using existing, well-established approaches. 

What is a carbon footprint? 
 
Carbon footprint (CF) – also named Carbon 
profile - is the overall amount of carbon 
dioxide (CO2) and other greenhouse gas 
(GHG) emissions (e.g. methane, laughing 
gas, etc.) associated with a product1, along 
its supply-chain and sometimes including from 
use and end-of-life recovery and disposal. 
Causes of these emissions are, for example, 
electricity production in power plants, heating 
with fossil fuels, transport operations and other 
industrial and agricultural processes.  
 
The carbon footprint is quantified using 
indicators such as the Global Warming 
Potential (GWP). As defined by the 
Intergovernmental Panel on Climate Change 
(IPCC)2, a GWP is an indicator that reflects the 
relative effect of a greenhouse gas in terms of 
climate change considering a fixed time period, 
such as 100 years (GWP100). The GWPs for 
different emissions (see Table 1) can then be 
added together to give one single indicator that 
expresses the overall contribution to climate 
change of these emissions.  
 
How can I measure the carbon footprint of 
my product? 
 
The carbon footprint is a sub-set of the data 
covered by a more complete Life Cycle 
Assessment (LCA). LCA is an internationally 

                                                 
1 ISO 14040 defines the term “product” as both “goods” 
(e.g. consumer goods, intermediate goods) and “services” 
(even complex services like events, conferences and 
exhibitions).  
2 www.ipcc.ch  

standardized method (ISO 14040, ISO 14044)3 
for the evaluation of the environmental burdens 
and resources consumed along the life cycle of 
products; from the extraction of raw materials, 
the manufacture of goods, their use by final 
consumers or for the provision of a service, 
recycling, energy recovery and ultimate 
disposal.  
 
One of the key impact categories considered in 
an LCA is climate change, typically using the 
IPCC characterization factors for CO2 
equivalents. Hence, a carbon footprint is a 
life cycle assessment with the analysis 
limited to emissions that have an effect on 
climate change. Suitable background data 
sources for the footprint are therefore those 
available in existing LCA databases. These 
databases contain the life cycle profiles of the 
goods and services that you purchase, as well 
as of many of the underlying materials, energy 
sources, transport and other services. 
 
Table 1: Global warming potentials of some 
Greenhouse Gases (source: IPCC, 2007)  

Species Chemical 
formula GWP100

Carbon 
dioxide CO2 1 

Methane CH4 25 
Nitrous oxide N2O 298 

HFCs - 124 - 14800 
Sulphur 

hexafluoride SF6 22800 

PFCs - 7390 - 12200 

                                                 
3 ISO 14040:2006 Environmental Management – Life 
Cycle Assessment –Principles and Framework. 
ISO 14044:2006 Environmental Management – Life Cycle 
Assessment – Requirements and Guidelines. 
 

http://www.ipcc.ch/
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Why the evaluation must be broadened to 
avoid misleading results and wrong 
decisions? 
 
Although building upon a life cycle approach, 
carbon footprints address only impacts on 
climate change. When exclusively carbon 
footprint data are used to support procurement 
decisions or to improve goods and services, 
other important environmental impacts are 
neglected while often running opposite to 
climate change, resulting in a “shifting of 
burdens". Achieving sustainable 
consumption and production requires the 
consideration and evaluation of all relevant 
environmental impacts at the same time, 
such as e.g. acid rain, summer smog, cancer 
effects and land use. This can only be ensured 
by the more complete Life Cycle Assessment.  
 
If organizations are now developing carbon 
footprint data, then it makes sense to evaluate 
also relevant non-greenhouse gas emissions 
(e.g. NOx, particles, SO2) along the product 
supply chain or full life cycle. The in-house 
effort is only slightly higher and same 
background data sources will be used. 
 
Are there standards or guidelines to 
perform carbon footprint calculations?  
 
The international standards ISO 14040-14044 
provide robust and practice-proven 
requirements for performing transparent 
and accepted carbon footprint calculations. 
Over the past ten years, a wide consensus on 
climate change evaluations in this life cycle 
context has been built up in the scientific 
community and has successfully been applied 
by many leading companies in all sectors. In a 
policy context, the carbon footprint can be 
seen as a subset of the growing demand for 
life cycle based information that is being used 
for knowledge-based decision making in the 
context of sustainable consumption and 
production.    
 
ISO standards also support specific 
communication needs on climate change 
topics. The ISO type I Eco-labels and type III 
Environmental Product Declarations are the 
best reference framework for third party 
verified claims on carbon performance of 
products. We note here the importance of 
critical third-party reviews to help ensure 
problems do not arise later. 
 
 
 
 

Where do I get professional help, data and 
further information? 
 
There are many available sources of data, 
software tools, consulting services, handbooks, 
and technical guidance on Life cycle 
assessment and the climate change impacts 
from goods and services, either for a fee or 
free of charge. The LCA Resources Directory 
for identifying such sources (in Europe and 
beyond) is available at 
http://lca.jrc.ec.europa.eu/lcainfohub//directory.
vm
 
Complementing available information and 
services, the European Commission is 
developing free of charge recommended 
methodological guidance documents, 
reference life cycle data for commonly used 
materials, energy sources, and services, and 
recommended factors to calculate impact 
indicators for not only climate change but also 
other impacts along the life cycle. The 
objective is to facilitate the availability of high 
quality and consistent data, studies, and 
claims. 
Visit the European Platform on LCA website or 
contact us. 
 
-------------------------------------------------------------- 
Contact: 
European Platform on Life Cycle Assessment 
European Commission – Joint Research Centre 
Institute for Environment and Sustainability  
TP 460 
Via E. Fermi 2749 
I-21027 Ispra (VA), Italy 
 
Fax: +39 0332 78-5601 
Email lca@jrc.it  
 
http://lca.jrc.ec.europa.eu/
 
You can also pose your questions on the LCT 
forum: 
http://lca.jrc.ec.europa.eu/EPLCA/mailing.htm
 
Disclaimer: 
Views expressed are those of the individual and do not 
necessarily represent official views of the European 
Commission. 
Neither the European Commission nor any person acting 
on behalf of the Commission is responsible for the use 
which might be made of this publication. 
 
© 2007, European Commission 
 
 

http://lca.jrc.ec.europa.eu/lcainfohub//directory.vm
http://lca.jrc.ec.europa.eu/lcainfohub//directory.vm
mailto:lca@jrc.it
http://lca.jrc.ec.europa.eu/
http://lca.jrc.ec.europa.eu/EPLCA/mailing.htm

	 
	CARBON FOOTPRINT - what it is and how to measure it 
	 
	 
	What is a carbon footprint? 
	 
	Carbon footprint (CF) – also named Carbon profile - is the overall amount of carbon dioxide (CO2) and other greenhouse gas (GHG) emissions (e.g. methane, laughing gas, etc.) associated with a product , along its supply-chain and sometimes including from use and end-of-life recovery and disposal. Causes of these emissions are, for example, electricity production in power plants, heating with fossil fuels, transport operations and other industrial and agricultural processes.  
	 
	The carbon footprint is quantified using indicators such as the Global Warming Potential (GWP). As defined by the Intergovernmental Panel on Climate Change (IPCC) , a GWP is an indicator that reflects the relative effect of a greenhouse gas in terms of climate change considering a fixed time period, such as 100 years (GWP100). The GWPs for different emissions (see Table 1) can then be added together to give one single indicator that expresses the overall contribution to climate change of these emissions.  
	 
	How can I measure the carbon footprint of my product? 
	 
	The carbon footprint is a sub-set of the data covered by a more complete Life Cycle Assessment (LCA). LCA is an internationally standardized method (ISO 14040, ISO 14044)  for the evaluation of the environmental burdens and resources consumed along the life cycle of products; from the extraction of raw materials, the manufacture of goods, their use by final consumers or for the provision of a service, recycling, energy recovery and ultimate disposal.  
	 
	One of the key impact categories considered in an LCA is climate change, typically using the IPCC characterization factors for CO2 equivalents. Hence, a carbon footprint is a life cycle assessment with the analysis limited to emissions that have an effect on climate change. Suitable background data sources for the footprint are therefore those available in existing LCA databases. These databases contain the life cycle profiles of the goods and services that you purchase, as well as of many of the underlying materials, energy sources, transport and other services. 
	 
	Table 1: Global warming potentials of some Greenhouse Gases (source: IPCC, 2007) 
	Species
	Chemical formula
	GWP100
	Carbon dioxide
	CO2
	1
	Methane
	CH4
	25
	Nitrous oxide
	N2O
	298
	HFCs
	-
	124 - 14800
	Sulphur hexafluoride
	SF6
	22800
	PFCs
	-
	7390 - 12200
	 Why the evaluation must be broadened to avoid misleading results and wrong decisions? 
	 
	Although building upon a life cycle approach, carbon footprints address only impacts on climate change. When exclusively carbon footprint data are used to support procurement decisions or to improve goods and services, other important environmental impacts are neglected while often running opposite to climate change, resulting in a “shifting of burdens". Achieving sustainable consumption and production requires the consideration and evaluation of all relevant environmental impacts at the same time, such as e.g. acid rain, summer smog, cancer effects and land use. This can only be ensured by the more complete Life Cycle Assessment.  
	 
	If organizations are now developing carbon footprint data, then it makes sense to evaluate also relevant non-greenhouse gas emissions (e.g. NOx, particles, SO2) along the product supply chain or full life cycle. The in-house effort is only slightly higher and same background data sources will be used. 
	 
	Are there standards or guidelines to perform carbon footprint calculations?  
	 
	The international standards ISO 14040-14044 provide robust and practice-proven requirements for performing transparent and accepted carbon footprint calculations. Over the past ten years, a wide consensus on climate change evaluations in this life cycle context has been built up in the scientific community and has successfully been applied by many leading companies in all sectors. In a policy context, the carbon footprint can be seen as a subset of the growing demand for life cycle based information that is being used for knowledge-based decision making in the context of sustainable consumption and production.    
	 
	ISO standards also support specific communication needs on climate change topics. The ISO type I Eco-labels and type III Environmental Product Declarations are the best reference framework for third party verified claims on carbon performance of products. We note here the importance of critical third-party reviews to help ensure problems do not arise later. 
	 
	 
	 
	 
	Where do I get professional help, data and further information? 
	 
	There are many available sources of data, software tools, consulting services, handbooks, and technical guidance on Life cycle assessment and the climate change impacts from goods and services, either for a fee or free of charge. The LCA Resources Directory for identifying such sources (in Europe and beyond) is available at http://lca.jrc.ec.europa.eu/lcainfohub//directory.vm 
	 
	Complementing available information and services, the European Commission is developing free of charge recommended methodological guidance documents, reference life cycle data for commonly used materials, energy sources, and services, and recommended factors to calculate impact indicators for not only climate change but also other impacts along the life cycle. The objective is to facilitate the availability of high quality and consistent data, studies, and claims. 
	Visit the European Platform on LCA website or contact us. 
	 
	-------------------------------------------------------------- 
	Contact: 
	European Platform on Life Cycle Assessment 
	European Commission – Joint Research Centre 
	Institute for Environment and Sustainability  
	TP 460 
	Via E. Fermi 2749 
	I-21027 Ispra (VA), Italy 
	 
	Fax: +39 0332 78-5601 
	Email lca@jrc.it  
	 
	http://lca.jrc.ec.europa.eu/ 
	 
	You can also pose your questions on the LCT forum: 
	http://lca.jrc.ec.europa.eu/EPLCA/mailing.htm 
	 
	Disclaimer: 
	Views expressed are those of the individual and do not necessarily represent official views of the European Commission. 
	Neither the European Commission nor any person acting on behalf of the Commission is responsible for the use which might be made of this publication. 
	 
	© 2007, European Commission 
	 


<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


