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Introduction



The issue at hand

Urban Freight

• Environmental pollution

• Noise pollution

• Damaging the
infrastracture

• Congestion

• etc.

Concentrated
delivery points

• Many stores in a 
condensed space

• 10% of all retail outlets in 
Budapest in shopping 
malls

• Logistics processes on the 
backburner

• etc.

Great potential in new, consolidated systems!



Concentrated delivery points

Urban delivery points

Independent delivery 
points

Commercial

Industrial

Service

Concentrated delivery 
points

Open infrastructure

Shopping areas/
shopping streets

Markets (open area)
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Shopping malls
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area, bulding)
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Budapest
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Airports



Solutions in Europe

Reference: A. Gialos, A. Ntzoufas, V. Zeimpekis. Urban Consolidation Centers: State-of-the-art, best practices and operational challenges.



Example: Bristol

Reference: Tim Hapgood. Broadmead Freight Consolidation Scheme 

Vehicle movements reduced by 
72%

Air pollution reduction: CO2: 11 
t, NOX: 1,75 t, PM10: 243 kg

Improved reliability, 100% on 
time

Retailer satisfaction: 94% would 
recommend



Developing methodology



Foundation of such system

How much?

What kind?

From/to?

How often?

When?

In what?

etc.

Status quo?

RESEARCH 
METHODOLOGY

No available data



Methodology

Exploratory research

• Field study

• Expert interview (if
possible)

• Bylaws

Descriptive research

• Questionnaire (31 
questions)

• Evaluation

• Quantification

Standard research methodology!



Data collection

1st shopping mall

• 2015

• 105 answers (75%)

2nd shopping mall

• 2016

• 51 answers (70%)

3rd shopping mall

• 2016

• 171 answers (55%)1st shopping area

• 2017-2018

• 163 answers (39%)



Detected problems

Lots of transactions

Small vehicles

Small, non-standard sized
delivery units

Big load for the roads

Consumption, emissionLoading in parking area



Simulation modelling



Modelling steps

Delivery 
processes

• Only in the 
city

• MS Excel 
simulation

Delivery 
processes

• Whole 
process

• MS Excel 
simulation

Cost 
structure

• Mathema-
tical model

• MS Excel 
simulation

Empty 
handling 
and home 
deliveries

• MS Excel 
simulation

Mathematical model of logistics processes



Current system



New solution

CONSOLIDATION 
CENTER

CROSS DOCK

SUPPLIER

SUPPLIER

SUPPLIER

SUPPLIER
CROSS DOCK

CROSS DOCK

CONCENTRATED 
DELIVERY POINT

CONCENTRATED 
DELIVERY POINT

CONCENTRATED DELIVERY POINT



3D cost structure

Costs of…

given 
companies, 

in given 
processes,

in given cost 
centers.



Simulation model

Mesoscopic level

Two main components

Random generators

Based on data of 178 
shops



Results

Amount of goods

• Deliveries: ~1350 t/month

• Empties: ~45 t/month

• Home deliveries: ~50 t/month

Number of deliveries

• 3397 deliveries in the current, 
1608 in the new system (-52,7%) 

• 4097 home deliveries in the current, 
991 in the new system (-75,8%)

Performances

• Mileage: 635.400 km → 316.100 km (-50,2%)

• Delivery performance: 152.850 tkm → 175.000 tkm (+14,5%)

• CO2 emission: 7,1 t → 3,5 t (-51,5%)



Performances
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Emissions
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Costs
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Next steps



Topological modelling

Shopping areas

Data structure

• GIS

• Simulation model

Topological model



New simulation software

MS Excel

• Slow

• No visualization

New software

• Fast

• Specific supply chain 
simulator

• Visualization
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