
Krisztián Bóna PhD, Dávid Lajos Sárdi

Macroscopic simulation model of a multi-
stage, dynamic cargo bike-based logistics 
system in the supply of shopping malls in 
Budapest

Smart Cities Symposium Prague 2018

Budapest University of 
Technology and 

Economics, 
Department of 

Material Handling and 
Logistics Systems



Agenda

Cargo bike systems

Multi-stage, dynamic cargo bike-based logistics 
system concepts

Modelling

Next steps



Cargo bike systems



Steps of the research project

Research 
methodology

2015

Data 
collection

2016

Modelling
2016

Cargo bike 
systems

Cost modelling

IEEE ICALT 2016

Smart Cities
Symposium 2017



Cargo bikes

Boxes, pallet
load units

Even 150-180 
kg capacity

Every second
delivery!



Cargo bike systems
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Multi-stage, dynamic cargo 
bike-based logistics system 
concepts
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Geometric model
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Geometric model
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System possibilities
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System concepts
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Modelling



Input data

Data 
collection

• 3 shopping malls from Budapest, 327 shops

Estimation

• Aggregated data for the 3 examined malls:

Estimation

• Aggregated data for the other 15 malls: 



Vehicles

A, B, C, D 
concepts

B, C, D 
concepts



Simulation model

Macroscopic modell (in MS Excel)

• based on the mesoscopic model

Aggregated data of the 18 shopping malls



Simulation model (current)
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Simulation model (new concepts)
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Current system and concept “A”  
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Performances (“B”-“D” concepts) 

EMOSS CM 12

• “B”-“D” concepts: 96 delivery/day

BULLITT

• “B” concept: 
21 delivery/day

• “C” concept: 
119 delivery/day

• “D” concept: 
184 delivery/day

Delivery
performance: 
6550-6635 tkm/day

Energy
consumption: 1823-
1833 kWh/day
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Other cities

Vienna Warsaw

Bratislava Prague



Next steps



Next steps

Adding other supplies to the concepts

Inverse logistics processes

Cost modelling on macroscopic level

Use of other transport modes (train, tram, 
cargo boat)



Costs (concept “A”) 
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Summary

Multi-stage, dynamic cargo bike-based 
logistics system concepts
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