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CO2 emissions : Swiss electricity generation

(*) Plants with a generation capacity under 100MW are not required to transmit data under REMIT 

• Total installed  capacity: 15.4 GW

• The generated electricity mix (TWh)  is based on non-emitting 
technologies
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Switzerland : a country at the heart of the grid

• Electricity consumption (2017) : 58.5 TWh

• Electricity generation (2017) : 61. 5TWh

• Total of exchanges (Imports 36.5 TWh / Exports  : 30.9 TWh)

Source : Swissgrid 2017
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Die Pfeilr ichtungen dienen nur  zur  Illustration und müssen keiner echten Energier ichtung entsprechen

Directions of arrows only ilustrate the meaning and have no link to real energy flows
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Neibourghing countries : Installed capacity

• Some neighbouring countries rely on a high-
share of fossils fuels technologies.

Data : ENTSO 2017 / UNIGE



CO2 emissions from electricity generation & consumption

• In Switzerland, current methodologies to account for the consumption footprint  are based guarantee of origins (Domestic 
and Europeans) 

• Generation mix : 
The value is computed for the electricity
generated in Switzerland
Generation : 70 TWh
CO2 emissions 2014 : 1.6Mt CO2

• Supplier mix : 
Certified electricity (Certifications) by 
supplier through the GO system
Consumption : 57.46 TWh
CO2 emissions 2014 : 7.9Mt CO2

• Consumer mix : 
Carbon footprint for non-certified 
consumption 
Consumption : 46.10 TWh
CO2 emissions 2014 : 7.8 Mt CO2

Source : OFEV 2016, based on 2014 data



Limits of the current system in Switzerland
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markets

• Certificates are delivered to a producer on the basis of the annual electricity generation of their plant

• The certificates do no provide a guarantee of the simultaneity between generation injections and consumption withdrawals
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Limits of the labelling

• Some certificates are imported from 

Norway, or ENTSO-E countries which have no 

interconnections with CH

• Guarantees of origin in CH are generated 

over the summer when consumption (blue 

line) profile is at the lowest. 

Swiss imports of certificates from ENTSO-E countries
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Existing approaches in the literature

Our approach : Consumer Marginal Marginal Hourly



Marginal impact of imports on CO2 emissions

• Electricity is dispatched according to merit order based on the marginal cost of each technology (including CO2 price)

• Prices and exchanges between countries are defined according to supply and demand for each hour.

• Generation costs in a country are minimized, to satisfy demand, thanks to the optimisation of the power plant program (vs. market prices) and through
power exchanges over transmission capacities.

• When imports occurs, the marginal impact of imports on the merit order of neighbouring countries could be estimated.
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The model

Inflows
Ein , Min

Localy used gen.
Eloc , Mloc

Import
Eimp , Mimp

Transit
Etrn , Mtrn

Export
Eexp , Mexp

Domestic gen.
Egen , Mgen

Demand
Edem , Mdem

Domestic border

Country 1
Ein,1 , Min,1

Country L
Ein,L , Min,L

…

The model differentiates between : 

• Inflows to CH (from neighbouring countries)
• Transits through CH
• Imports to CH (for Swiss demand)

• Domestic generation
• Domestic generation used locally
• Export



• EU Regulation EU N° 1227/2011 & EU N°2013/543, the following data are made available by 
market participants :  

• Load data 

• Network and congestion management data

• Transmission data

• Installed aggregated capacity

• Generation data (dispatch data)

• Market price

• The data granularity is the hour or quarter of hour (8760 h/year or 35040/year).

• Data are provided through different platforms (EEX, ENTSO-E, Swissgrid...).

Data



Imports by border

Hourly values aggregated by months
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Generation in Switzerland
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Footprint from imports for domestic use at hour h : 

CO2 emissions in Switzerland

MD= 4 MWh

ED=.8 tCO2/MWh

MF= 2 MWh
EF = .3 tCO2/MWh
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Emission factor : 197 g eq CO2 /kWh
Total emissions : 11.5 Mt eq CO2
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Conclusions

• Methodology is based on the real time imports and marginal impact of the imports on
the generation mix from neighbouring countries

• Methodology offers a profile of CO2 emissions over the year.

• Useful for climate policy and energy policy.

• CO2 emissions levels are close in total values to the information published by OFEV
(need further anaylsis)


