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Carbon footprinting

Q Estimating emissions of GHG from
different human activities

Q Expressed as CO, eq.

OThe amount of carbon dioxide
emission that would cause the
same integrated radiative forcing,
over a given time horizon, as an
emitted amount of a GHG or their
mixture

Q Also known as Global Warming
Potential (GWP)
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Global anthropogenic GHG emissions
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Carbon footprinting

Q Carbon footprint can include
ODirect and
Olndirect emissions

Q Often comprises direct emissions only

Oe.g. Kyoto reporting of GHG is based on direct
emissions only

Q In many cases indirect emissions contribute much
more than the direct emissions

Q Life cycle approach essential for measuring the true
GHG emissions of human activities




Life cycle approach to carbon footprinting
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Carbon footprinting of different human
activities and sectors
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Carbon footprinting the energy sector
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Carbon footprinting energy technologies:
Direct CO, emissions
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Carbon footprinting energy technologies:
Life cycle CO, eq. emissions
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Carbon footprinting energy technologies:
Life cycle CO, eq. emissions
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Carbon footprinting energy technologies:
Carbon footprint vs other life cycle impacts
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Carbon footprinting industry:
Direct CO, emissions

Q Industry is directly responsible for 14% of GHG emissions
O20% if emissions from the power sector are included

O Two thirds of direct CO,
emissions are from three
sectors:

O Other
B Iron and Steel

O Chemical and
petrochemicals

Olron and steel
ONon-metallic minerals and

OChemicals and BNon-metallic
petrochemicals minerals

OMNon-ferrous
metals




An example:
Carbon footprinting the UK Chemicals industry

Life cycle

Q50,000 products
04000 sites Primary resources
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processing
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-  Direct | !
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Use
QBut how big is the industry’s Waste

carbon footprint?




Direct emissions
(as reported under the Kyoto)

Gas Emissions GWP
(kt) | (kt CO, eq.)

CO, 1120 1120

CH, 2 42

N,O 9 2796

Total 3958

(2005)




And how much it would be
on a life-cycle basis

Gas Emissions GWP
(kt) (kt CO, eq.)
CO, 1120 1120
CH, 2 42
N,O 9 2796
Total 3958
Life cycle emissions 12,050




Carbon footprint of some chemicals
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Carbon footprint of some chemicals

Total: 12.05 Mt CO, . /yr

GWP (kt CO, . /yr)

Based on production data 2002-2006
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Carbon footprinting the transport sector:
Direct CO, emissions

QTransport is responsible for

13% of direct GHG
emissions

OThe majority of emissions
are from road transport
(76%) and aviation (12%)

OAviation accounts for
1.6% of global GHG

emissions
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Carbon footprinting the transport sector:
Life cycle emissions

Life cycle

Fuels and materials

QIndirect emissions are from: l
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Carbon footprinting the transport sector:

Life cycle comparison of different transport modes

CO, eq
(g/person.km)
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Source: Ecoinvent Database, v1.3
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Carbon footprinting transport:
Life cycle comparison of different fuels
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Manufacture of food and drink:
Main GHG and sources
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CO,eq. (kg/kg)

Carbon footprinting the food sector:
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CO.eqa. (ka/ka)

Carbon footprinting the food sector:
Meat vs vegetables

16.0
14.0 14.3
14.0
12.0
10.0 2.4
8.0
6.0 5.4 >.1
4.1
4.0
2.0
0.21 0.23
(00 I e m— : : : :
Potatoes  Potatoes Tomatoes Pork Poultry Beef Lamb Turkey
(non- (organic)
organic)

Comparison on a life cycle basis, at farm, UK




Conclusions

QClimate change is probably one of the greatest
threats to society today

QSuccessful adaptation and mitigation depend
on better understanding of GHG emissions
from different activities

QLife-cycle based carbon footprinting can
contribute towards this

Qlt can also contribute towards sustainable
production and consumption




Acknowledgments

QDr Heinz Stichnothe
QDavid Fairweather

Q“Carbon Calculations over the Life
Cycle of Industrial Activities (CCaLC)”
funded by

OCarbon Trust
OEPSRC
ONERC




