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The analysis of the federal survey on mobility and displacements at the University of Liege in 2024 reveals that nearly 54% of the full-time workers at the Sart Tilman campus are used to the solo 
driving for their commuting trips [1]. Additionally, cars are mainly equipped with internal combustion engines. This leads to significant CO2 emissions, along with other consequences on congestion 
and costs. Although Sart Tilman is located on a hill away from the city center, a variety of alternative mobility options exists among which the public transport, the carpooling and the active modes.

A series of influence parameters aiming to assess the required level of people’s acceptance is established with a view to changing the habits towards a more sustainable daily mobility.

Modal shift scenarios from solo driving are developed based on an objective of a minimization of the perceived disutility for the workers along with drastic CO2 emissions. The elaboration of the 
scenarios also face local constraints (topography, public transport network, etc.). Sensitivity analyses are performed to capture the influence of the disutility associated to each modal shift option.

Influence parameters

Main mode
Min. – Max. single 

commuting distances 
[km]

Solo driving 6 – 62 

Walk 0 – 6

Bike 2.5 – 20 

E-Bike 2.5 – 25 

Bus 4 – 20 

Carpooling 4 – 48 

Train 25 – 120 

❑ Min -15% by solo driving (mileage)

❑ Min +4% to +6% by public transport, carpooling and active modes (mileage)

❑ Reduction of 55% of annual CO2 emissions

❑ Typical commuting distances for each mode

❑ No change in teleworking regime

❑ 25% of electric vehicles

❑ 100% of electric buses

Optimal modal shift scenario
compared to the current modal shares

Disutility factor for each modal shift option 
from solo driving

New mode Bus Train
Disutility factor 5 3

New mode Carpool Bike
Disutility factor 5 7

New mode E-Bike Walk
Disutility factor 3 5

o The disutility factor is assumed to be minimal for 
solo driving (= 1)

o Due its subjective nature, sensitivity analyses are 
relevant to establish general trends of modal shift

o As a perspective, probabilistic models can be 
implemented to decrease the deterministic 
approach of a fixed disutility value

o Additional sensitivity analyses can be carried out
- Solo driving is proportional to electrification
- Modal shift just satisfies minimal targets for 

unpopular modes
- Teleworking helps to decrease commuting 

emissions

Modal shift and disutility: Sensitivity analysis

❑ Public transport

- Lower cost  Punctuality problems, strikes, overcrowding 

❑ Carpooling

- Lower cost  Organizational constraints + “car = symbol of 
freedom” ?

❑ Active modes

- Ecological, financial, healthy, time  physical effort, weather 
influence, investment, safety in traffic

- E-Bike assumed more advantageous 

Train disutility factor
 → 5 instead of 3

Bus disutility factor
 → 3 instead of 5

E-Bike disutility factor 
 → 5 instead of 3

Bus , E-Bike 
Solo driving , Train 
Carpooling 

Train , Solo driving 
E-Bike , Bus 
Carpooling 

E-Bike 
Solo driving constant (mean 
distance ), Carpooling 
Train , no big effect on bus

Sensitivity analyses

Annual CO2 emissions

Main transport mode gCO2e/pkm

Car (gasoline) 212.2

Carpooling (gasoline) 90.3

Bus (diesel) 12.5 

Train (electric) 16.6 

Bike (human) 12.0 

E-Bike (human, electric) 15.0 

Walk (human) 0.0 

Car (electric) 73.2 

Bus (electric) 2.27 

Light car (electric) 36.6

o The emission factors come from our own energy 
consumption models [2] and literature [3].

o It accounts for the indirect emissions 
(manufacturing, energy production, end of life).

o The occupancy rates of public transport are 
unknown.

o The emission factors of the active modes account for 
emissions linked to food.

Solo-driving (88.3%)

Carpooling (9.39%)
Bike (<0.2%)

E-Bike (0.4%) Bus (0.6%)

Train (1.1%)

CO2 

distribution

CO2/year = ෍

𝑖=1

𝑛

(CO2/km/pax × km/day × days/week × weeks/year × 𝑛pax)𝑖

Overrepresentation of solo driving 
compared to headcount and mileage distributions

Solo driving , Train 
Carpooling  for people present 2x/week
E-Bike & Bus both  (see emission factors and typical 
commuting distances along with disutility factors)

Current commuting habits

Headcount 
distribution 

(N=2870)

Mileage 
distribution

Bike (4%)
E-Bike (7.65%)

Walk (< 1%)

Bus (13.9%)

Train (4.17%)

Solo-driving (53.6%)

Carpooling (15.7%)

Carpooling (14.8%)

Solo-driving (61.3%)

Bike (1.9%)
E-Bike (3.9%)

Walk (< 1%)

Bus (6.4%)

Train (11.6%)

▪ 3 National roads

▪ 3 Bus lines (city center, Sclessin)

▪ Accessible by bike

▪ Carpooling: “UGo”  App

▪ Few housings

▪ No railway station: combination possible with bus / 

(electric) bike / carpooling from Guillemins station

In the coming months…

o 2 Busway lines

o Cycling roads under construction The present study applies to full-time workers at Sart Tilman campus 
(i.e., academic and scientific staff, employees, not the students)
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