
Sustainable transportation for all
and beyond

Fatima Ezzahra Achamrah, Tanguy Baiwir, Elodie Bebronne, 
Sabine Limbourg & Florian Peters

Sustainable transportation for all



2Journée thématique du S'LAB - 11 janvier 2022



3
Journée thématique du S'LAB - 11 janvier 2022



Pickup

Delivery

Origin base

Destination base

ADMIN

1 2

3

RECHARGE

4

5

Drone4Care

4Journée thématique du S'LAB - 11 janvier 2022



5
Journée thématique du S'LAB - 11 janvier 2022



• Cost & CO2 emissions

• Cost & external costs

• Cost & air pollution
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• Digitalization of freight
transport

• Making bike 
transportation more 
viable

• Decrease harmful
emissions within cities

• Limit total 𝐶𝑂2
emissions

• Resources pooling
• Collaborative logistics
• Consolidation of 

packages
• Higher market coverage
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City Line Provider
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Provider reality Model reality

• Opening & closing hours
• Accessible pick-up zones
• Dynamic pricing
• Fragility and temperature

constraints

• Time-windows
• Geofencing data (e.g. GeoJSON)
• Custom pricing functions
• Tags matching
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Optimization technique

Incremental optimization :

• For each delivery request:
• Generate all paths from origin to destination
• For each path:

• Compute 𝐶𝑂2 eq.
• Compute economic costs
• Compute final score as weighted sum

• Select path with lowest score

Additional techniques  GAP model, Bi-objective graph search, …
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Build resilient infrastructure, promote
sustainable industrialization and foster

innovation

• Electric vans

• eBikes + Trailers

• Double deck trailers
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Make cities inclusive, safe, resilient and 
sustainable

• Air quality

• Noise pollution

• Congestion

• Safety

• Shared logistics infrastructures
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Take urgent action to combat climate
change and its impacts
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Resource sharing refers to the sharing and pooling of physical assets between partners on the basis of the principle of logistic
collaboration. This is can be applicable in sharing of vehicles/trucks, consumable resources (product inventory) and RTI.

Reducing  
logistics costs 

Inventory sharing between retailers, points of sale 
[fashion and spare parts distribution companies]

Reducing carbon 
footprint

Sharing of transportation means [City Line project]

Enhancing service 
level

Sharing of returnable transport items (RTI) [food and  
automotive companies ]
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Case studies are considered to foster sharing of physical assets mainly finished product and RTI. Different
configurations are studied to highlight the benefits/limits of promoting sharing.

Solving the different models help to assess and quantify the impact of promoting sharing on the overall
performance of the supply chains: reducing costs to about 56% and increasing service level to about 40%.

Sharing transportation means (City Line Project): generating of routes considering time windows, logistic
costs, 𝐶𝑂2 emissions

Sharing transportation means (City Line Project): developing models for cost/profit allocation between 
involved parties 
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Connection corridors to alleviate 
biodiversity loss: conception through 

mathematical optimisation

“Wildlife movement corridors, also called 
dispersal corridors or landscape linkages as

opposed to linear habitats, are linear features 
whose primary wildlife function is to

connect at least two significant habitat areas” 
(Beier and Loe, 1992 in Bond, 2003, p.1)
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(St John, Toth, Zabinsky, 2018)
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