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This poster summarizes a fact sheet prepared 
for the Swiss Federal Office for Energy. The 
fact sheet and the corresponding background 
report describe the environmental burdens of 
current and future passenger cars on the basis 
of life cycle assessment. The assessment 
includes the entire life cycle of vehicles: 

manufacturing, operation and end-of-life. It 
also includes the production chain of the fuel, 
whether petrol, diesel, gas, electricity or 
hydrogen (H2) and the entire fuel chain 
infrastructure. This life cycle perspective is 
important because, although battery and fuel 
cell vehicles do not emit any pollutants through 

their exhaust, the environmental burdens of 
producing these vehicles and the electricity and 
hydrogen that they consume can be 
substantial.  The complete fact sheet and 
background report can be downloaded here: 

 

The environmental burdens of passenger cars: today and tomorrow 

Fact sheet for the Swiss Federal Office for Energy 

Conventional vehicles with combustion motors (ICEV) can 
be operated using petrol, diesel or gas. Alternatively, 
vehicles can be powered by electric motors, such as 
battery or fuel cell electric vehicles (BEV and FCEV, 
respectively). The „fuel“ for these vehicles is electricity 
that is either stored directly in batteries, or in the form of 
hydrogen that is converted into electricity using fuel cells 
as it is needed. Plug-in hybrids have an onboard battery 
that can be charged from the electricity grid and also a 
combustion motor. They can operate either in electric or 
combustion mode. In the future, conventional vehicles 
may operate using synthetic natural gas (SNG). In this 
case, electricity is used indirectly to produce hydrogen via 
electrolysis. This hydrogen is then reacted with CO2 to 
produce SNG which can be combusted in standard 
combustion motors to power vehicles (ICEV-SNG). 
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Sensitivity analysis 

• When BEV and FCEV are powered by electricity or 
hydrogen from sources with low CO2 emissions they 
cause substantially lower greenhouse gas emissions 
than petrol, diesel and gas powered ICEV.  

• The introduction of electric mobility should be 
accompanied by an increase in renewable electricity 
generation capacity.  

• Electric vehicles cause essentially zero direct exhaust 
emissions, and can thus help improve air quality in 
regions with high transport demand. 

• The production of BEV and FCEV causes greater 
environmental burdens than the production of ICEV. 
Increased greenhouse gas emissions from vehicle 
production can be compensated for by lower operating 
emissions after roughly 50 000 kilometers of vehicle 

life, as long as electricity and hydrogen are from low 
CO2 sources. 

• The CO2 balance of BEV depends strongly on the CO2 
intensity of the electricity used to charge the battery. 
This is also true for FCEV and ICEV that operate using 
synthetic natural gas produced using the „power-to-
gas“ process. 

• BEV have the highest overall energy efficiency. FCEV 
and ICEV operated with synthetic natural gas are less 
efficient, especially due to large energy losses in the 
fuel production chain. 

• With this in mind, BEV are the best option among the 
low emission vehicles to use renewable electricity most 
efficiently. 

 

Vehicle technologies and fuels 

Conclusions 
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Greenhouse gas emissions (left) and primary energy demand (right) from passenger vehicles in 2017 and 2040 per vehicle kilometer. „PV“: photovoltaic; „SNG“: Synthetic natural gas, 
here produced via electrolysis using the Swiss electricity mix and CO2 captured from ambient air; Hydrogen for fuel cell vehicles is produced either via steam methane reforming 
(„SMR“) or electrolysis (Swiss electricity mix or PV electricity); „Gas“ is a mix of 90% fossil natural gas and 10% biogas. The different colored bars show the source of the emissions: 
production, operation, maintenance, and end-of-life of vehicle components and the road, the fuel production chain and the direct emissions of the vehicles. 
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Efficiency 
"tank-to-wheel" 

(%) 

Emission 
standard 

  

20
17

 ICEV 

Petrol 

180 

1357 7.6 7.6 Liter 21 EURO 6 
Diesel 1380 6.9 6.3 Liter 23 EURO 6 
Gas 1434 8.5 5.8 kg 19 EURO 6 

Battery electric 1595 2.2 19.5 kWh 64   

Fuel cell electric 1570 4.0 1.1 kg 34   

20
40

 ICEV 

Petrol 

180 

1319 5.0 5.0 Liter 27 EURO 6 -50% 
Diesel 1340 4.9 4.5 Liter 28 EURO 6 -50% 
Gas 1383 5.4 3.7 kg 26 EURO 6 -50% 

Battery electric 1554 1.9 16.6 kWh 78   

Fuel cell electric 1462 3.1 0.8 kg 46   
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Representing medium-sized passenger vehicles comparable to a VW Golf. 

www.psi.ch/lea/HomeEN/PassengerCarComparison_BFE.pdf 
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