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# # 4689157320 : MAJOR LOGISTICS MANAGEMENT

KEYWORD : BEER GAME / BULLWHIP EFFECT

SIRICHAI CHONGCHINTARAKSA : DEVELOPMENT OF A SIMULATION-BASED
“BEER GAME” FOR ANALYZING FACTORS INFLUENCING “BULLWHIP” EFFECT.
THESIS ADVISOR : ASST. PROF. SOMPONG SIRISOPONSILP, THESIS CO-ADVISOR :
TANTAT MOKAMAKKUL, 96 pp.

This thesis develops a simulation-based “Beer Game” for analyzing factors that
influencing to the “Bullwhip effect”. This computerized “Beer Game” is intended to replace the
original version of the Beer game which usually requires a lot of demonstration kits and several
game controllers. The study applies the developed system to investigate the impacts on bullwhip
effect of a selected group of factors including the availability of real consumer demand
information and supplier backlog information throughout supply chain and the increase in
replenishment lead time or shipping delay from supplier.

The analysis results indicate that the total cost tends to increase with the bullwhip effect
index. The bullwhip effect likely sets off at the time when there is a shortage of products. The
findings also point out that the dissemination of information about the consumers’ demand and
the supplier backlog would improve the replenishment decisions made by supply chain members
and would likely lessen or delay the occurrence of the bullwhip effect, thereby reducing total cost.
Meanwhile an increase in replenishment lead time or shipping delay from supplier is found to

intensify the extent of the bullwhip effect.
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Team No. Avg.  Average inveniory " Average order Std. deviation of order Avg. order / demand
of  Demand (Bullwhip effect index)
ek Hadns{dp 1942 w
31 7.48 11.9 378 2155 58.9 .3 222 266 7.9 201 51.6 506

31 748 110.0 722 105.8 123.7 39.1 61.2 835 1053 908.9 190.3 201.9 233.9 52 82 1i1.2 14:1
31 7.48 91.7 425 1395 1252 13.0 16.1 287 316 173 259 564 949 17 21 38 42

31 7.48 234 387 383 304 86 98 120 133 63 175 235 240 1.2 13 1.6 1.8
42 7.62 25 155 178 301 76 104 108 126 44 161 158 181 1.0 14 14 16
i7 7.12 35 42 45 80 71 66 72 74 21 39 92 89 10 09 10 1.0
35 7.54 94 279 558 481 77 71 91 113 54 114 161 204 1.0 09 12 15
27 7.41 32 261 304 103 74 74 80 78 16 55 71 97 10 10 11 11
22 727 239 270 265 206 11.3 178 250 234 143 18.0 383 382 16 25 34 39
10 23 730 59.9 130.0 90.7 1750 18.6 464 652 996 251 749 1154 1560 25 64 89 136
i1 20 7.20 13.1 1953 48.2 72.0 9.6 674 986 1289 4.8 874 12431743 1.3 94 137 179
12 21 7.24 351 664 314.0 3525 13.2 24.9 937 171.7 125 30.2 128.4 280.7 1.8 3.4 129 237
13 50 7.73 54 159 231 276 77 75 81 83 46 75 9.2 136 10 10 10 1.1
14 50 7.73 244 703 2191 197.4 80 78 108 14.7 123 264 353 499 1.0
15 60 7.73 19.6 708 1614 1159 84 82 94 {115 106 {121 2141 269 1.1
16 60 .73 1.8 182 150 69.3 78 78 .78 24 20 .59 115 236 1.0
17 46 7.65 19.9 488 997 7300 79 82 92 110 53 109 204 254 1.0
18 29 745 248 786 946 806 9.0 114 167 21.0 50 160 31.3 427 1.2
19 33 7.52 161 356 572 57.2 78 86 94 {110 45 104 17.7 27.2 1.0
20 43 7.62 333 1701 256.2 185.0 8.0 114 198 256 6.7 237 527 757 1.0
21 32 750 274 1121 106.8 56.3 7.7 123 178 205 57 18.8 326 386 1.0
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Remark : R = Retailer , W = WholeSaler , D = Distributor and F = Facror;
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Game Scenaric BoarGame Origin

Game Period (wk) 100

Team STD D 1

Date Jarn 16,2007

Retaller  Wholesaler
Facility active Yes Yas
Shipping delay (week) 2
COrder dalay (week) ) 1

On hand stock (unit) 12 12
In-transit stock (unit per week) 4 4
Holding cost per unit .50 Q50
Back order cost per unit 1.00 1.00
Show real demand = No
Show real farecast Ne No
Show inceming forecast - Na
Show back log ™= No No
Moa E— i f
T T S | Retailer’ | | Whdlesaler
Average inventory (unit) 168.0 66 3
Avarage inventory cest .~ 9.0 232
Average backleg cost o 4.3
Average total cost™ T U 011 80 a4
T Retailer | \Wiislesaler
Inventery helding eest =~ = = 465.0 1,724.5
Back order cost F F Fi 0.0 221.0
Total cost F F i - ) 10455
Average Order (unif) F F . 5.00 ar2
Standard deviation of order (unit) =~ 4.03 14.39

145.1
728
158
- 853

Distrubutor
3773.0
715.0
4,488.0
10.27
23.64

Factory

Factory
121.5
60.7
13.0
72.8

Factory
31585
877.0
38355
15.08
30.09

Total
91240
1,613.0

10.737.0
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BullWhip Graph : Demand Vs Order Quantity
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BullWhip Graph : Demand Vs Order Quantity
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BullWhip Graph : Demand Vs Order Quantity
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