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The integrated analysis of the Swiss transportation system is conducted in the Energy  

Economics Group at PSI.  A whole energy systems approach with high level of energy 

supply and demand technology detail is used to explore long term energy transition 

pathways. In the Swiss TIMES Energy system Model (STEM), following the earlier 

implementation of car fleet technologies, representation of non-car fleet vehicle 

technologies such as buses, two-wheelers and trucks is updated, i.e. current and future 

vehicles with new market segmentations are introduced.  We assess scenarios on 

transition of the Swiss mobility sector to meet the goals of the 2050 Swiss Energy 

Strategy (SES).  Preliminary results show that electric mobility is cost-effective in urban 

bus and light duty trucks by 2035.  To achieve the CO2 mitigation goal of the SES early 

electrification is needed while heavy duty trucks and coach buses shift to hydrogen fuel 

cell power trains.  Hydrogen is produced from natural gas steam methane reformer. 

Understanding the long-term transition of the Swiss non-car fleet:  Integrated model 
development and preliminary insights 

Long term decarbonisation pathways of Swiss non-car 
fleet, including freight transportation, are investigated 
using a whole energy system approach. For this purpose, 
the technology rich Swiss TIMES Energy system Model 
(STEM) is used [1].  STEM has long time horizon with an 
hourly time resolution and accounts for primarily 
resource supply to final energy use.  
 
New vehicle technologies with wide range of drivetrain 
and fuel options (Fig. 1) for two wheelers, buses and 
trucks are implemented in STEM.  New market segments 
are introduced for these non-car fleets.  Fig. 2 shows fuel 
efficiency (in liter per 100 km diesel equivalent) and 
capital cost development of a mid-size (180 kW) bus.   
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Introduction 

Reference 

The newly implemented non-car fleet technologies are 
fully functional in the STEM model.  Preliminary 
scenarios indicate that the Swiss transport fuel demand 
declines due to powertrain efficiency improvements and 
alternative fuels. 
CO2 emissions in the transport sector are reduced by 
24% in 2050 in the BAU scenario and 62% in the LC60 
scenarios.  A part of the transport sector CO2 emissions is 
shifted to other sectors due to gas-based electricity 
supply and hydrogen supply from natural gas. 
In the future work, the scenarios will be refined and 
customised for mobility sector. Modelling of vehicle to 
grid option for flexibility and mobility behaviour in 
personal transport (e.g. modal shift)  will be further 
explored. 

To test the functionality of the newly implemented 
vehicle technologies, we analysed some preliminary 
scenarios, namely a business-as usual (BAU) and a low 
carbon scenario (LC60).  The LC60 scenario aims at a 
CO2 reduction of 60% across the whole energy system 
by 2050 relative to 2010.  Preliminary results  shed the 
following insights.  
 
Bus fleet: Urban buses are fully electrified by 2050 in 
both scenarios due to expected technology learning in 
battery electric buses (Fig.2) and increasing oil price. 
Some early hybridization of coach buses reduces CO2 
emissions  in the mid term and hydrogen fuel cells become 
cost effective in the long term.  

Preliminary results 

Fig. 3: Vehicle technologies in trucks 

Fig. 1: Drivetrain and fuel option for non-car fleet in the Swiss TIMES Energy system Model 

Fig. 2: Fuel efficiency and cost of mid-size buses [2]  

Freight transport: Light duty trucks are mostly electrified 
by 2050 in both scenarios while the heavy duty trucks 
use diesel in the BAU scenario. However, an early 
electrification of light duty trucks (in 2030) are not 
economic in the LC60 scenario due to limited availability 
of zero carbon electricity supply options. For the goal of 
the SES, heavy duty trucks are first switch to hybrid 
diesel in the mid-term and later to hydrogen fuel cells by 
2050.  Hydrogen is produced from natural gas steam 
methane reforming. The electrification of light duty 
trucks and hydrogen based heavy duty trucks reduces 
energy demand (Fig. 3) and CO2 emissions.  
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