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A Comparison Study on Retailer-managed and Vendor-managed
Inventory Policies in the Retail Supply Chain

Sung-Chul Hong -+ Yang-Byung Park

Department of Industrial Engineering, College of Advanced Technology,
Kyung Hee University, Yongin 449-701

Vendor-managed inventory policy(VMIP) is a supply-chain initiative where the supplier is authorized to manage
inventories of items at retail locations. In VMIP, the supplier monitors sales and stock information at retail
locations and makes decisions of inventory replenishment and transportation simultaneously. VMIP has been
known as an effective supply chain strategy that can realize many of benefits obtainable only in a fully
integrated supply chain. However, VMIP does not always lead to lower the supply chain cost. It sometimes
generates the total supply chain cost higher than the traditional retailer-managed inventory policy(RMIP). In this
paper, we perform a comparison study on RMIP and VMIP in the retail supply chain which consists of a single
supplier and a number of retailers. We formulate mixed integer programming models for both RMIP and VMIP
with vehicle routing problems and perform computational experiments on various test problems. Furthermore,
we derive the conditions which guarantee the dominant position for VMIP with respect to total supply chain cost
in the simple retail supply chain.

Keywords: Vendor-Managed Inventory Policy, Retailer-Managed Inventory Policy, Supply Chain Management,
Vehicle Routing Problems, Supply Chain Cost, Mixed Integer Programming.
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Table 2. Solution of inventory control under RMIP in example
t=1 t=2 t=3 t=4
k=1 k=2 k=1 k=2 k=1 k=2 k=1 k=2
2 T 170 112 0 0 156 122 0 0
supplier Akt 170 112 0 0 156 156 0 0
okt 0 0 0 0 0 0 0 0
Di 2 15 20 14 20 13 18 14
ikt 42 29 0 0 38 27 0 0
retailer 1 Zikt 42 29 0 0 38 27 0 0
i 0 0 0 0 0 0 0 0
likt 20 14 0 0 18 14 0 0
Dik 22 13 19 15 19 16 19 17
ikt 41 28 0 0 38 33 0 0
retailer 2 Zikt 41 28 0 0 38 33 0 0
bike 0 0 0 0 0 0 0 0
like 19 15 0 0 19 17 0 0
Dik 22 12 22 15 21 17 18 16
Okt 44 27 0 0 39 33 0 0
retailer 3 Zikt 44 27 0 0 39 33 0 0
Dikt 0 0 0 0 0 0 0 0
likt 22 15 0 0 18 16 0 0
Dik 21 13 22 15 20 16 21 13
ikt 43 28 0 0 41 29 0 0
retailer 4 Zikt 43 28 0 0 41 29 0 0
bike 0 0 0 0 0 0 0 0
like 22 15 0 0 21 13 0 0
Table 3. Solution of inventory control under VMIP in example
t=1 t=2 t=3 t=4
k=1 k=2 k=1 k=2 k=1 k=2 k=1 k=2
DI 117 79 52 43 85 54 7 62
supplier A 156 108 0 0 170 126 0 0
okt 52 43 0 0 72 62 0 0
Dik 22 15 20 14 20 13 18 14
. Zikt 22 15 20 14 20 13 18 14
retailer 1
bik 0 0 0 0 0 0
likt 0 0 0 0 0 0
Dik 22 13 19 15 19 16 19 17
) Zikt 22 13 32 29 0 0 25 19
retailer 2
bike 0 0 0 0 6 2 0 0
like 0 0 13 14 0 0 0 0
Dik 22 12 22 15 21 17 18 16
) Zikt 37 25 0 0 38 19 8 16
retailer 3
bik 0 0 7 2 0 0 0 0
like 15 13 0 0 10 0 0 0
Dik 21 13 22 15 20 16 21 13
Zikt 36 26 0 0 27 18 21 13
retailer 4
bik 0 0 7 2 0 0 0 0
like 15 13 0 0 0 0 0 0




20 FFALAN 2L FFAFE AT A AWz 97 387
Table 4. Comparison of RMIP and VMIP for cost and computation time
supplier cost retailer cost transportation cost computation optimality ~ reduction
policy . inventor . inventor . total cost . tolerance rate of
ordering carryingy ordering carrymgy backlog fixed  variable time (sec) (%) total cost (%)
RMIP 800 0 1600 1588 0 800 3920 8708 1 0.1
VMIP 800 334 0 1028 160 700 5085 8107 1906 0.1 6.9
o2 My A0 HEH F Aok T 4] FUE 31 RMIPY Fu 4 a91RA
S Wl B9, VMIPZF 9 6.9% ] 4 B3 itk 17 _ ) ) )
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Table 5. Three factors and their values for RMIP

factor level value
Ci 3 1.0, 1.5, 2.0
C 3 100, 200, 300
o 3 50, 100, 150
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Figure 1. Variation of total cost to different values of three factors in RMIP.
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Table 6. Cost outcomes of RMIP on 27 test problems with different values of three factors

factor supplier cost retailer cost transportation cost otal
Cik C 0 ordering lgr?;ti?lg ordering lgzrrerr}l/tiﬁfgy backlog fixed variable cost
50 2000 271 2300 3563 15 4500 21785 34434
100 100 2000 99 4400 3709 0 4400 21320 35928
150 2000 459 6300 3979 0 4200 20190 37128
50 2000 0 2250 3610 0 3650 12625 24135
1.0 200 100 2000 351 4300 3815 0 3504 12755 26725
150 2400 238 5100 4925 0 4088 13755 30506
50 2000 0 2250 3610 0 3820 10480 22160
300 100 2000 351 4300 3815 0 4011 11335 25812
150 2400 343 5100 4925 0 3438 9740 25946
50 2000 1844 4500 2837 370 4700 24510 40761
100 100 2000 0 4500 5596 0 4500 21750 38346
150 2000 99 6600 5745 0 4400 21320 40164
50 2000 1800 4500 2896 0 4380 16680 32256
1.5 200 100 2000 0 4500 5596 0 3650 12625 28371
150 2000 351 6450 5904 0 3504 12756 30965
50 2000 1800 4500 2896 0 5730 16650 33576
300 100 2000 0 4500 5596 0 3820 10480 26396
150 2000 351 6450 5904 0 4011 11415 30131
50 2000 1790 4500 3510 550 4600 24090 41040
100 100 2000 268 4900 7122 30 4500 21845 40665
150 2000 0 6750 7220 0 4500 21750 42220
50 2000 1800 4500 3620 0 4380 16665 32965
2.0 200 100 2000 0 4500 7220 0 3650 12625 29995
150 2000 0 6750 7220 0 3650 12625 32245
50 2000 1800 4500 3620 0 5730 16685 34335
300 100 2000 0 4500 7220 0 3820 10640 28180
150 2000 0 6750 7220 0 3820 10525 30315
3.2 VMIPY] FHl & 884 A el= o ATk
VMIPS] 18 Watel] G2 vixl= adls 2487 4 Table 7. Three factors and their values for VMIP
{SH )\UHH ZHE%Z] H]( Ci, B Ek%%k(c) “)'\‘UHZS Zﬂl T A factor level value
7] A w)E A1 3kaL <Table 7>9] < gt Z ol whe} Cr 3 1.0, 1.5, 20
A 2770 EA ol 3l FH]8-S Faf BAHEA S AA 8 C 3 100, 200, 300
o 7 204 ) A1 27 2 WA G B S & w 3 L2 3
A AFE A a0 ol Ao Fws w8 B
o} 2 E FA o tha) A VMIPL] H]-E-A}E & <Table 8> BAEXN A3l A 2918 C,w, ¢, £ E ZFVMIPY &
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Figure 2. Variation of total cost to different values of three factors in VMIP.

Table 8. Cost outcomes of VMIP on 27 test problems with different values of three factors

factor supplier cost retailer cost transportation cost
Cik C w ordering ig;’frr;ti?l{gy ilcl;rir;tigrgy backlog fixed variable total cost
1 2400 1383 1832 180 4500 23630 33925
100 2 2000 772 3043 5 4000 20445 30265
3 2400 494 4116 55 3800 18920 29785
1 2000 1748 1862 0 4380 16650 26640
1.0 200 2 2000 0 3614 260 3212 11615 20701
3 2000 0 4176 180 2920 10750 20026
1 2000 1740 1870 0 5730 16650 27990
300 2 2000 83 3628 185 3247 9255 18398
3 2000 136 4044 0 3056 8820 18056
1 2400 1341 2907 560 4200 22430 33838
100 2 2000 1146 4308 55 4100 21020 32629
3 2000 886 4792 150 3900 19990 31718
1 2000 1800 2896 0 4380 16650 271726
1.5 200 2 2000 361 5394 0 3212 11725 22692
3 2400 0 5538 0 3066 11645 22649
1 2000 1800 2896 0 5730 16650 29076
300 2 2400 0 5097 165 3629 10460 21751
3 2000 127 5813 165 3247 9225 20577
1 2000 1800 3666 250 4400 23135 35251
100 2 2000 1057 5116 130 4000 20515 32818
3 2000 1171 5460 130 3800 19835 32396
1 2000 1800 3620 0 4380 16650 28450
2.0 200 2 2000 1298 5198 70 3066 12195 23827
3 2000 1298 5198 70 3066 12195 23827
1 2000 1800 3620 0 5730 16650 29800
300 2 2000 420 6332 360 3438 9900 22450
3 2000 509 6611 385 3056 9205 21766
Hlgol] 95% FFOE FO3HA FFE AW o5 Q7 APAA o] o] R A 7] WjEo] 25 AT FFE A= A
RE WAL f9402 Jehgth VMIPAME B8 o o2 AT <Figure 2>€ ZF £919] 3 gt #glo) w2
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Table 9. Total cost reduction rate(%) of VMIP on 81 test

problems with different values of four factors

Cik ¢ © l ;U 3
50 15 121 135
100 100 56 158 171
150 86 185 198
50 006 142 170
10 200 100 0.1 225 251
150 125 321 344
50 263 170 185
300 100 84 287 300
150 79 291 304
50 170 200 222
100 100 18 149 173
150 158 188  21.0
50 140 297 298
15 200 100 23200 202
150 105 267 269
50 134 352 387
300 100 402 176 220
150 35 278 317
50 141 200 211
100 100 133 193 203
150 165 223 233
50 137 217 217
20 200 100 52 206 206
150 118 261 261
50 132 346 366
300 100 57203 228
150 17 259 282
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Figure 3. Variation of total cost reduction rate of VMIP to different values of four factors.
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