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Trends of Global Temperatur Change



S
ou

rc
e:

 w
w

w
.ip

cc
.c

h

Global Greenhouse
Gas Emissions 2004
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Sectoral Greenhouse
Gas Emissions Worldwide 2004

3 sectors 53%

http://www.ipcc.ch/
http://www.ipcc.ch/
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Development of Global Greenhouse
Gas Emissions (1990 – 2004)
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Bild: III/S 316/Figure 4.6
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Cumulated CO2-Reduction Potential of
material and Energy Use of Biomass

LCA-
Methodology

According to

ISO 14 040
„Life Cycle Assessment“

Standard Methodology of
IEA Bioenergy Task 38
„Greenhouse Gas
Balances of Bioenergy systems“

Recommendations of COST
Action E9 „Life Cycle Assess-
ment of Forestry and Forest
Products“

Energy f lowCarbon f low*Legend:

* Other GHG and auxiliary fossil energy inputs are excluded in this figure for reasons of simplicity
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LCA based Greenhouse Gas Analyses
of Pellets for Heat and Electricity

Wood and
straw pellets

Co-firing
for electricity

[g CO2-eq
per 1 kWhelectricity]

Combustion
for heat

[g CO2-eq per
1 kWhheat]

1 kg CO2 = 1kg CO2-eq; 1 kg CH4 = 25 kg CO2-eq; 1 kg N2O = 298 kg CO2-eq S
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Example I: Heat from
Wood Pellets and Heating Oil
Wood pellets

1 kWh heat

collection

transportation

combustion in heating boiler

transportation

pelleting

raw oil extraction

transportation

combustion in heating boiler

Heating oil
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refinery
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Example I: Greenhouse Gas Emissions
Heat from Wood Pellets and Oil
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- 91% Reduction

Comparison I: Heat with Current and
Future Technology
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Greenhouse Gas Reduction
with Heat from Pellets

GHG-Reduction: 85 – 91%

Current Technology
light oil heating

system
natural gas

heating system
[g CO2-eq/kWhheat] 403 324

wood pellets heating system 37 -91% -89%
straw pellets heating system 48 -88% -85%
wood chips heating system 35 -91% -89%

Future Technology
light oil heating

system
natural gas

heating system
[g CO2-eq/kWhheat] 354 282

wood pellets heating system 34 -90% -88%
straw pellets heating system 41 -88% -85%
wood chips heating system 30 -91% -89%
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Example II: Electricity
from Wood Pellets and Coal
Wood pellets Co-firing

collection

transportation

Co-combustion in power plant
with steam turbine

1 kWh electricity

distribution

coal extraction

transportation

combustion in power plant
with steam turbine

Coal

distribution
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storage
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Example II: Greenhouse Gas Emissions
Electricity from Wood Pellets

Current Technology
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Comparison II: Electricity Current and
Future Technology
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Greenhouse Gas Reduction with
Electricity from Pellets

GHG-Reduction: 85 – 94%

Current Technology
coal power

plant
natural gas
power plant

[g CO2-eq/kWhelectricity] 1027 499
pellets 10% cofiring coal power plant 77 -93% -85%
pellets 20% cofiring coal power plant 73 -93% -85%

Future Technology
coal power

plant
natural gas
power plant

[g CO2-eq/kWhelectricity] 739 432
pellets 10%  cofiring coal power plant 54 -93% -88%
pellets 20% cofiring coal power plant 46 -94% -89%
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Scenarios 2020

Assumptions:
•according to draft road map pellets in Europe
•50% heat production substituting oil
•50% electricity production substituting coal
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Scenarios 2020
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Conclusions

Pellets for heat and electricity
reduce greenhouse gas emissions

Significant Reduction minus 85 to 95%

Reduction by substitution of
coal > oil > natural gas

Scenario 2020: Greenhouse gas reduction
up to 80 Mio. t CO2-eq/a in Europe
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Source: IPCC 2007
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