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New ecoinvent data v2.0
• US electricity sector:

coal, natural gas & nuclear chains + PV mix
→ electricity mix

• Chinese electricity sector:
coal & nuclear chains + PV mix

→ electricity mix

• Emerging small scale combined heat and power systems (CHP)
(Alex Primas, Basler & Hofmann)

• Photovoltaics (Niels Jungbluth)

• Bioenergy systems (parallel session)

• Electricity mixes (Rolf Frischknecht):
New: BR & JP, EU-27
Updated: European countries

(incl. emissions of coal power plants in PL, CZ, SK, HU)
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Small CHP: system boundaries
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at consumer

Operation
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Production
CHP Unit

Electricity at 
CHP Unit

Maintenance
CH Unit
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storage tank

Inventories include micro gas turbines, 
fuel cells (PEM and SOFC) and Stirling engines
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Natural gas, burned in micro gas 
turbine 100kWe

• Natural Gas fuel and CO2-Emissions from operation 

are the main impact.
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Natural gas, burned in PEM fuel cell 
2kWe, future

• Infrastructure of fuel cell of importance for impact on 

ecosystem quality.
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Wood pellets, burned in stirling
cogen unit 3kWe, future

• NOx and Particulate emissions  from operation are of 

importance for total impact.
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Small CHP: technical characteristics 
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electricity / heat from natural gas
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High electric & total efficiency
leads to a low impact
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electricity / heat from biogas
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Use of Biogas → reduction of fossil
resource demand & GHG emissions
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US electricity sector

• US specific modelling for 3 energy chains:
- hard coal
- natural gas
- nuclear

• Main data sources used:
- US National Renewable Energy Laboratory LCI database
- Emissions & Generation Resource Integrated Database
- Nuclear Regulatory Commission, US DOE
- ecoinvent background data
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US electricity mix (2004)

hard coal
47.4%

waste
0.6%

biogas
0.2%

biomass
1.0%

wind power
0.4%

industrial gas
0.1%oil

3.3%
lignite
2.3%

nuclear
19.7%

natural gas
17.4%

photovoltaic
0.0%

hydropower
6.9%

hydropower, pumped 
storage
0.9%

Total US production:
4006 TWh/a

Electricity imports:
34 TWh/a

Production mix
≈
Supply mix
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Modeling of US electricity mix (2004)

Name

L
o
ca

tio
n

U
n
it electricity, 

production mix US

electricity, 
supply mix US
(incl. imports)

Location US US
Unit kWh kWh

electricity, hard coal, at power plant US kWh 47.41% 47.05%
electricity, nuclear, at power plant US kWh 19.68% 19.64%
electricity, natural gas, at power plant US kWh 17.42% 17.32%
electricity, hydropower, at pumped storage power plant US kWh 0.88% 0.87%
electricity, production mix photovoltaic, at plant US kWh 0.01% 0.01%
electricity, hydropower, at power plant SE kWh 6.86% 7.28%
electricity, oil, at power plant UCTE kWh 3.31% 3.32%
electricity, lignite, at power plant UCTE kWh 2.26% 2.34%
electricity, at cogen 6400kWth, wood, allocation exergy CH kWh 0.96% 0.96%
electricity, at wind power plant RER kWh 0.35% 0.35%
electricity, at cogen with biogas engine, allocation exergy CH kWh 0.16% 0.16%
electricity, industrial gas, at power plant UCTE kWh 0.10% 0.10%

US specific modeling for ~ 85% of electricity production
European LCA data used for ~ 15% of electricity production

→ small impact on cumulative LCA results

14

Swiss Centre 
For Life Cycle
Inventories

A joint initiative of the 
ETH domain and Swiss 
Federal Offices

Presentation: Christian Bauer

Model of the US hard coal chain

Electricity, hard coal,
at power plant *

Hard coal, burned in 
power plant *

Hard coal power 
plant

Hard coal, supply mix,
at regional storage (US)

Hard coal,
at mine (US)

Underground mine,
hard coal

Open cast mine,
hard coal

Transport, freight,
rail, diesel (US)

Transport, barge

Transport, lorry,
32t

1 kWh electricity

* specifically modeled for eight US councils following
North American Electric Reliability Corporation (NERC)

1 kWh Power plant (US avg.):
- η=0.32
- US specific emissions
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Model of the US natural gas chain

*

1 kWh electricity

* specifically modeled for eight US councils following North American Electric Reliability 
Corporation (NERC)

Power plant (US avg.):
- η=0.34
- US specific emissions

(US)

(US)

(US)
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Regions considered for modeling of 
US coal and gas chains

ERCOT=Electric Reliability Council of Texas; 
FRCC=Florida Reliability Coordinating Council; 
MRO=Midwest Reliability Organization; 
NPCC=Northeast Power Coordinating Council; 
RFC=Reliability First Corporation; SERC=SERC
Reliability Corporation; SPP=Southwest Power 
Pool; WECC=Western Electricity Coordinating 
Council 
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Key characteristics of US hard
coal electricity prouction
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Model of the US nuclear chain
1 kWh electricity (at busbar) 
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Origin of uranium for US reactors
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Origin of U enrichment services
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Origin of U enrichment services
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Shares of enrichment technologies
for US reactors
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Characteristics of US reactors
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GHG emissions, US electricity mix
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Chinese electricity sector

• China specific modelling for 2 energy chains:
- hard coal
- nuclear

• Main data sources used:
- China Energy Technology Program (CETP):

reflects situation at end of the 1990’s
- ecoinvent background data
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Chinese electricity mix (2005)

Oil
2.9%

Wind
0.1%

Hydropower
15.9%Nuclear

2.1%

Coal gas & natural 
gas

0.3%

Biomass
0.1%

Coal
78.6%
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Modelling of CN electricity mix

 specific modeling for ~ 81% of electricity production
European LCA data used for ~ 19% of electricity production

→ small impact on cumulative LCA results
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Model of the Chinese coal chain

Mining:
- specific electricity supply, η=0.13
- emissions due to coal fires
- specific Rn-222 emissions

Power plant (CN avg.):
- η=0.36
- specific NOx, SOx, PM, Rn-222

emissions
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Nuclear chain in China

• Mostly based on the Swiss nuclear LCA model

• Centrifuge enrichment only (diffusion for military), 

based on Russian technology (CN electricity)

• No reprocessing

• PWR only
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GHG emissions, US (CN) hard coal
& natural gas in comparison
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Electricity, hard coal, US & China

45% CH4
38% coal fires
14% electricity cons.
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GHG emissions: US, CN vs.
European electricity production mixes
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Composition of European electricity
mixes (2004)
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natural gas
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Eco-Indicator 99 (H,A):
US, CN vs. EU-27 electricity mix
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Conclusions

• Current modelling of US & CN electricity production
covers the most important technologies (as 
contributors to cumulative environmental impacts)

→ allows better LCA modelling in these countries

• Performance of avg. fossil US & CN power plants is
relatively poor, compared to European averages

→ high GHG emissions of electricity mix

• Due to currently high installation rate of coal power 
plants in CN, modelling will have to be reworked in a 
few years.


