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




Input data and purpose ‘

Purpose of the

Input data ]
P modelling
e 178 shops e Number of deliveries
e Deliveries e Consumption
e Time window e Emission
e Goods e Stock of the CC

e Starting point of
deliveries



Modelling of present system

Supply-generator

General data of the supply
Volume Starting point

Distance in the city

Delivery performance

Consumption

Emission




Supply-generator |I.

==

General data Parameters of Delivery days

the generator
e o —

Mall ID |Supplier ID [Shop ID |SKU ID fMonthly max | Transport days | ProbabilityfDay 3/4/5/6/7/8/9/10{11|12|13|14|15
SM001 |SUP0001 SHO0001 |SKUO001 5 5 17% 1 1
SM001 |SUP0002 SH0002 |SKU001 ~ 4 13% 1
SM001 |SUP0003 SHO0003 |SKU001 8 8 27% 1 1
SM001 |SUP0004 SH0004 |SKUO001 61 30 11111171 1) 1] 1} 1] 1] 1
SMO001 |SUP0005 SHO0005 |SKU001 L A 13% 1
SM001 |SUP0006 SHO0006 |SKUO001 3 3 10% 1 1
SM001 |SUP0007 SHO0007 |SKUO001 8 8 27% 111/1]1 1
SM001 |SUP0008 SHO0008 |SKUO001 120 30 11111171 1) 1] 1} 1] 1] 1
SMO001 |SUP0009 SHO0009 |SKUO001 8 8 27% 1 1] 1
SM001 |SUP0010 SHO0010 |SKUO001 ~ 4 13% 1
SM001 |SUP0011 SHO0011 |SKUO001 20 20 67% 1] |1 111] 1] 1| 1 1] 1
SM001 |SUP0012 SHO0012 |SKU001 30 30 11111171 1) 1] 1} 1] 1] 1
SMO001 |SUP0013 SHO0013 |SKUO001 8 8 27% 1 1
SM001 |SUP0014 SHO0014 |SKU001 76 30 111111 1, 1) 1} 1] 1] 1
SM001 |SUP0015 SHO0015 |SKU001 4 4 13% 1
SM001 |SUP0016 SHO0016 |SKUO001 30 30 11111171 1) 1] 1} 1] 1] 1
SMO001 |SUP0017 SHO0017 |SKUO001 8 8 27% 1 1
SM001 |SUP0018 SHO0018 |SKU001 ~ 4 13%




Supply-generator Il.

Time window

Time of the supply

of the shop (day, hour)
Transport informations
Mall ID [Supplier ID |Shop ID
SM001 |SUP0049  |SHO0049
SM001 |SUP0050  |SHO0050
SM001 |SUP0051  |SHO051
SM001 |SUP0052  |SHO052
SM001 |SUP0053  |SHO0053
SM001 |SUP0054  |SH0054
SM001 |SUP0055  |SHO055
SM001 |SUP0056  |SHO056
SM001 |SUP0057  |SHO057
SM001 |SUP0058  |SHO0058 S U P P LI ES
SM001 |SUP0059  |SHO0059
SM001 |SUP0060  |SHO060
SM001 |SUP0061  |SHO061
SM001 |SUP0062  |SH0062 1
SM001 |SUP0063  |SHO0063
SM001 |SUP0064  |SH0064 1
SM001 |SUP0065  |SHO065
SM001 |SUP0066  |SHO0066 1 1
SM001 |SUP0067  |SH0067
SM001 |SUP0068  |SHO068




Modelling of future system

Supply from the suppliers to the CC

General data of the supply
Volume Starting point

Daily needs of the shops

Volume

Stock of the CC




Modelling of future system

Stock of the CC
Weight Volume

Deliveries from the CC to the mall
Weight Volume

Number of daily deliveries

Distance in the city
Delivery performance

Emission




Deliveries from the CC

e
Parameters of .
Delivery days
the generator
——— ——
Non-consolidated
Mall ID|Supplier ID|Shop ID |SKU ID§ transport days Da 3 10| 11| 12| 13| 14| 15{ 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26
SMO001 [SUP0001 SH0001 |SKU001 1 1
SMO001 [SUP0002 SH0002 |SKU001 1 1 1
SMO001 [SUP0003 SH0003 |SKU001 1 1 1 1 1
SMO001 [SUP0004 SH0004 |SKU001 1 1 1} 1| 1y 1}y 1y 1y 1} 1| 1} 1{ 1} 1{ 1} 1} 1| 1} 1
SMO001 [SUP0005 SH0005 |SKU001 1 1 1 1
SMO001 [SUP0006 SHO0006 |SKU001 1 1
SMO001 [SUP000O7 SH0007 |SKU001 1] 1 1 1] 1
SMO001 [SUP0008 SHO0008 |SKU001 1 1 1} 1| 1y 1}y 1y 1y 1} 1| 1} 1{ 1} 1{ 1} 1} 1| 1} 1
SMO001 [SUP0009 SH0009 |SKU001 1 d  —
SMO001 [SUP0010 SHO0010 |SKU001 1
SMO001 [SUPO0O011 SHO0011 |SKUO001 1 1] 1| 1
SMO001 |[SUP0012 SH0012 |SKU001 1 DE LIVE RI ES 1] 1] 1] 1
SMO001 [SUP0013 SH0013 |SKU001 1] 1
SMO001 |[SUP0014 SH0014 |SKU001 1 1] 1] 1] 1
SMO001 [SUP0015 SHO0015 |SKU001 1
SMO001 |[SUP0016 SHO016 |SKU001 1 1 1} 1| 1y 1}y 1y 1y 1} 1| 1} 1{ 1} 1{ 1} 1} 1| 1} 1
SMO001 [SUPO00O17 SH0017 |SKUO001 1
SMO001 [SUP0018 SHO018 |SKU001 1 1
SMO001 [SUP0019 SH0019 |SKUO001 1 1 1 1 1




Stock of CC

23 el
Safety stock and : :
. Daily closing stock
opening stock
T o~ T~
Mall ID |Supplier ID |Shop ID|SKU 0 Dpening sto 1 2 3 4 5 6 7 8 9 10 11 12
SMO001 |SUP0040 SH0040 |SKU00 13 7 105 105 94 94 94 94 94 94 94 94 94 94
SMO001 |SUP0041 SH0041 |SKUO00 30 9 120 96 96 74 74 74 74 53 78 106 98 110
SMO001 |SUP0042 SH0042 |SKU00 8 4 53 53 53 53 53 56 46 46 46 46 46 44
SMO001 |SUP0043 SH0043 |SKU00 530 106 1590( 1590| 2051 2594 2189 2189 2528 2528| 2528| 3183 3183| 2489
SMO001 |SUP0044 SH0044 |SKU00 180 54 672 656 771 716 701 658 602 583 570 536 651 61
SMO001 |SUP0045 SH0045 |SKU00 120 36 445 425 398 369 352 315 281 267 254 295 259 222
SMO001 |SUP0046 SH0046 |SKUO00 30 18 210 210 210 241 241 280 280 234 234 234 234 234
SMO001 |SUP0047 SH0047 |SKU00 300 90 1149 1089 974 866 770 705 670 551 544 477 366 604
SMO001 |SUP0048 SHO0048 |SKU00 612 122 1708 1466| 1213 950| 1007 928 626 398 298 40
SMO001 |SUP0049 SH0049 |SKU00 10 6 88 104 104 91 91 101 119 127 127 127 112 112
SMO001 |SUP0050 SH0050 |SKU00 200 60 800 911 941 941 1002 1002| 1184 1184 1299 1299 1192| 1192
SMO001 |SUP0051 SH0051 |SKU00 2000 200 4000{ 4000| 4000{ 4502 3584| 3584| 3584 2876| 3807 4410/ 4207 3580
SMO001 |SUP0052 SH0052 |SKU00 20 6 78 73 73 68 59 59 68 73 73 79 69 80
SMO001 |SUP0053 SH0053 |SKU00 60000 6000 1096595101593 87060| 113393 94515 89683 76905|105364|148045|139625|153767| 140644
SMO001 |SUP0054 SH0054 |SKU00 280 84 1177 1398| 1398 1564 1667 1778 1638 1638| 1638| 1638| 1524| 1524
SMO001 |SUP0055 SH0055 |SKU00 2700 270 5115) 4938| 6336 6515 7615 6458 5819 5588| 5672 4822 6846 7164
SMO001 |SUP0056 SH0056 |SKU00 680 136 2229 2229 2036| 1806 1806| 1961 1961| 2572| 2295| 2592| 2433| 2759
SMO001 |SUP0057 SH0057 |SKU00 200 60 841 779 945 874 874 805 912 912| 1004 947 890 863
SMO001 |SUP0058 SH0058 |SKU00 45 13 175 168 204 199 200 216 211 232 223 251 282 277
SM001 |SUP0059 SHO005% |SKU00




Results




Validation ‘ ‘ ‘ ‘

Comparing 2,13% Comparable

the weights difference systems




Results of the simulation

Number of deliveries: 92% J,, 96%
Delviery performance: 40% {,, 10% {,

Consumption: 93% {,, 75% {,
Emission: 85-93%

Q... = 600,2 t (v=13 day)
Q.. = 3747,9 m>(v=14,7 day)




Number of deliveries ‘
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Consumption ‘

3.916 EUR/month ‘ 942 EUR/month




Emission ‘
18000,00 450,00
16000,00 400,00
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Analogy ‘
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Next steps ‘
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Use of cargo bikes

Macroscopic
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Cost model

3D cost
structure

Mathematical
model

Cost model
for the

current
system:
ready

Cost model
for the
future

systems: in

progress




Conclusions




Summary

Transport informations Shop time window 10| 10| 10| 10| 10| 10{ 10| 10 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 11) 11 11| 11 11|11} 11| 11|11} 11| 11
Mall ID |Supplier ID |Shop ID |SKU ID |from to 7| 8] 9/10{ 11 12| 13| 14 15/ 16| 17| 18| 19| 20/ 21| 22|23 24| 1) 2| 3| 4 5 6/ 7 8 910/ 11
SMO01 |SUP0049  |SH0049 |SKUO001 5 24
SMO001 |SUP0050  |SHO0050 |SKUO001 5 9
SMO001 |[SUP005S1  |SH0051 |SKUO001 5 9 1
SMOOI a0 ATA 4
SMO001 1] 1
SMO001
SMO001
SMO001
SMO001
SMO001 1
SM001 |SUP0059  |SH0059 |SKUO001 5 9 1 1
SM001 |SUP0060  |SH0060 |SKUO001 5 9 1| 1
SM001 |SUP0061  |SH0061 |SKU001 12 17
SMO001 |SUP0062  |SH0062 |SKUO001 9 17 1 1 1
SMO001 |SUP0063  |SHO0063 |SKU001 9 12
SMO001 [SUP0064  |SH0064 |SKU00L 9 17 1 1 1

Modelling of the
current system

Modelling of the
future system

Comparsion
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