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Problem Statement

* \ehicle automation:

0 Decrease congestion, more autonomy for people with medical or age-related mobility constraints, ...

6 Modal shift from sustainable modes, travelling more, undoing congestion reduction, energy savings
and environmental benefits, ...

How could the deployment of this technology into our mobility system happen?

Can we maximize added value while minimizing undesirable modal shift?

- Insights into context-appropriate designs

» Tailored to local spatial structure and travel demand, AV technology, infrastructure in place, existing
modes

« Heterogeneity of impacts
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Case Study Leuven

Shared Automated Vehicle (SAV) service
On-demand & pooled

Station-based service
« 39 stations (@) in and around Leuven

Level 4 AVs
* Subnetwork (==) compliant with ODD

Competition with other modes:
« Car, Car passenger, PT, Bike, Walk
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Subnetwork
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1) Soteropoulos, A. et al. (2020) ‘Automated drivability: Toward an assessment of the spatial deployment of level 4 automated vehicles’, Transportation Research Part A: Policy and Practice, 136(March KU LEUVEN

2019), pp. 64-84.




v

Fixed Skims;
Vi € {PT, bike, walk} > MODECHOICE
Updated Demand; ,
O e Vi € {ear, SAV, PT, bike, walk}
| |Demands, — Demandip 1| < ¢ i € {car, SAV, PT, bike, walk} E—vgs
NoO
=m+

.
* Trip-based model Cj -

* Implemented in Visum & extended with Python
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SAV service

* 4pm - S5pm

* 0.4€/km

« Unlimited fleet size

4 seats per vehicle

« More weight on serving more passengers than using less vehicles
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Results

Modal shift Performance
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Results

Heterogeneity

%
of impacts
* SAV% increase with distance
* Drop in car% increases with distance ﬁ
* Drop in bike% decreases with distance 31 56 114 KM

« Drop in PT% larger on radial roads than

on tangential roads @
&

Notelaers, Verstraete, Vansteenwegen, Tampére, (2023).The Influence of Service KU LEUVEN
Design on the Impact of Shared Autonomous Vehicles (under review)



Results

Different service designs
« Change in pick-up and drop-off stations
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Notelaers, Verstraete, Vansteenwegen, Tampere, (2023).The Influence of Service KU LEUVEN
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Results

Different service designs

« Change in pick-up and drop-off
stations
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50.3 ) (o—p? | 545 » Less SAV users are former bus users, cyclists
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Results

Different service designs

 Fleet size decrease * Pricing 1.8€
i +
0.4€km =>  §5ckm

o]

4.4 %’ 4.0

e_0 e_0
So& o Soa
833 23.7 O% 23.0 839
o 9.1 9.3 o0
1.25 1.30
2
15% 12.5 12.6 14%
Empty S Empty
VKT VKT

50.3) G (51.1
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Next steps & Conclusions

« Consistent from the perspective of different stakeholders:
« Users: Will the service be used? Can it compete with the other services?
» Suppliers: Is the service financially viable?
» Society: Is this mode the most sustainable way to do this trip with?

O

4.4 %’ 3.0 More desirable modal shift. But ...
23.7 O% 20.4

9.1 8.2 ﬁ i

)
12.5 13.8

50.3) 6= (54.5 ... Is this financially viable for a service
provider?

-
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Next steps & Conclusions

SAV share increases with distance
» Station-based service

Target long & tangential trips (instead of short and radial)
 to avoid competition with biking and walking
* to complement instead of compete with PT

Can be achieved by appropriate service design
« Location of PUDOs
 Pricing structure
* Fleet size

Check consistency with perspective of other stakeholders

Science, Engineering and Technology Group, Department of Mechanical KU LEUVEN

Engineering, Industrial Management/Traffic and Infrastructure (CIB)



Thanks!
Questions?

lotte.notelaers@kuleuven.be
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