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Introduction



Developing a methodology

Missing data

• How much?

• When?

• How often? 

• Vehicles?

• …

Methdology

• Exploratory
research

• Questionnaire

• IEEE ICALT 
2016

• WRITR 2017



Examination of shopping malls

1.

• 2015

• 105 answers (75%)

2.

• 2016 

• 51 answers (69,86%)

3.
• 2016

• 171 answers (55,52%)



Problems

Lot of transactions

Small vehicles

Small, non-standard sized
delivery units

Big load for the roads Big consumption
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The simulation model



Input data and purpose

Input data

• 178 shops

• Deliveries

• Time window

• Goods

• Starting point of 
deliveries

Purpose of the
modelling

• Number of deliveries

• Consumption

• Emission

• Stock of the CC



Modelling of present system

Consumption

Emission

Distance in the city 

Delivery performance

General data of the supply

Weight Volume Starting point

Supply-generator

Day Time



Supply-generator I.

General data
Parameters of 
the generator

Delivery days



Supply-generator II. 

Time window
of the shop

Time of the supply
(day, hour)

SUPPLIES



Modelling of future system

Stock of the CC

Weight Volume

Daily needs of the shops

Weight Volume

General data of the supply

Weight Volume Starting point

Supply from the suppliers to the CC

Day Time



Modelling of future system

Consumption
Emission

Distance in the city
Delivery performance

Number of daily deliveries

Deliveries from the CC to the mall
Weight Volume

Stock of the CC
Weight Volume



Deliveries from the CC

Parameters of 
the generator

Delivery days

DELIVERIES



Stock of CC

Safety stock and 
opening stock

Daily closing stock



Results



Validation

Comparing
the weights

2,13% 
difference

Comparable
systems



Results of the simulation

Number of deliveries: 92% ↓, 96% ↓

Delviery performance: 40% ↓, 10% ↓

Consumption: 93% ↓, 75% ↓  

Emission: 85-93% ↓

Qavg = 600,2 t (v=13 day)

Qavg = 3747,9 m3 (v=14,7 day)



Number of deliveries



Consumption

3.916 EUR/month 250 EUR/month942 EUR/month



Emission
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Analogy

144 car

1 tram



Next steps

Time need

Human 
resource need

Cargo 
bike

Moving the CC

Controlling role

DEVELOPING A COST MODEL



Use of cargo bikes

Macroscopic
model

• 18 shopping malls

System for
Budapest 

• Cargo bikes

• Green lorries

Use of green
vehicles



Cost model

3D cost 
structure

Mathematical
model

Cost model
for the
current
system: 
ready

Cost model
for the
future

systems: in 
progress



Conclusions



Summary

Mesocopic simalation model

Modelling of the
current system

Comparsion
Modelling of the

future system



Developing a mesoscopic simulation 
model for examination of freight traffic 
of shopping malls in Budapest

Krisztián Bóna PhD 
krisztian.bona.@logisztika.bme.hu

Dávid Lajos Sárdi 
david.sardi@logisztika.bme.hu

Budapest University of Technology and 
Economics, Department of Material 
Handling and Logistics Systems


