Optimal Inventory Level and
Warehouse Pooling

CASE STUDY OF COATING SUBSTANCES MANUFACTURER’S
WAREHOUSE IN EUROPE
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Average (MTHB/Month)
Country COGS lnventory | __DSI___
UK 5 33 196
France 14 74 159
Germany 9 19 64
Italy 21 43 61
Spain 10 17 51
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1. nrsasanulausduAiaspas lulaqiii

Periodic review system
o Lead-time (L): 6 weeks

o Review Period (R): 1 week
o Desired Cycle Service Level (CSL): 95%
O

Order-Up-To-Level (OUTL): cover average demand for 8 weeks
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2. sausavdenaifesdeeusinzadidui
2.1 Actual demand 2016
o Mean (u)
o Standard Deviation (o)
o Coefficient of Variation (CV)
2.2 Actual Holding Cost and Setup Cost
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v

fays Demand wasusaznasduinlull 2016

Warehouse |~ Product ~ |Grand Tota -+ |% ~|Mean |~ |SD lcv | T Stationary? |~
Italy 70452-ETH-136-9 1,046,656 | 36.08% 21,805 3,888 0.18 | stationary
Italy 70075-1PA-136-9 456,960 | 15.75% 9,520 2,289 0.24 | stationary
Italy 70865-ETH-136-9 380,800 [ 13.13% 7,933 2,876 0.36 | stationary
Italy 72242-WW-20-9 165,240 5.70% 3,443 3,013 0.88 | nonstationary
Italy 71523-ETH-136-9 158,032 5.45% 3,292 1,301 0.40 | stationary
Italy 7326X-ETH-136-9 157,760 5.44% 3,287 1,033 0.31 | stationary
Italy 7049X-ETH-20-9 89,140 3.07% 1,857 1,312 0.71 | nonstationary
Italy 70452-ETH-20-9 75,600 2.61% 1,575 1,548 0.98 | nonstationary
Italy 72046-1PA-20-9 61,640 2.13% 1,284 870 0.68 | nonstationary
Italy 70336-1PA-20-9 50,240 1.73% 1,047 352 0.34 | stationary
Italy 70233-1PA-20-9 45,940 1.58% 957 376 0.39 | stationary
Italy 70002-1PA-20-9 45,060 1.55% 939 302 0.32 | stationary
Italy 71493-ETH-20-9 34,060 1.17% 710 632 0.89 | nonstationary
Italy 7326X-ETH-20-9 24,840 0.86% 518 556 1.07 | nonstationary
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3. MMUUATTALAUANASARINIUNNZANAN IUULAAZARIAUAT TA8NATN1IATUI AT
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wat = 1,2, ..., 12 dusliidauilsquisunatiilugasssiaiu
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(Uszanusing sample mean lnaliads AVERAGE 1u Excel)
. @'mﬁmmummﬁm a;j Susieideu (Uszunnden sample standard deviation Tael#dnds STDEV.S lu Excel)
e Tiszaunisliitinnasiasay (cycle service level -CSL) frnazinsiing 95% azléen safety stock

SSU = q)_1(0.95)0'ij‘\/L +R

Ined safety factor Auaniann 95 percentile aasnisuanuastinfnnmsgau (Ads NORM.INV(0.95,0,1))

e sxsugdaiie (OUTL) Ausniléiann
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nan1gauand OUTL seswsiazaasduéin andaya Demand 2016 nszau CSL95%

Warehouse |~ Product +* |Mean L+R *|SDL+R |~ SS |+ OUTL +| OUTL FULL DRUN ~
Italy 70452-ETH-136-9 152,637.33 10,287.32 | 16,921.14 169,558.47 169,592.00
Italy 70075-1PA-136-9 66,640.00 6,056.71 9,962.40 76,602.40 76,704.00
Italy 70865-ETH-136-9 55,533.33 7,609.39 | 12,516.33 68,049.66 68,136.00
Italy 72242-WW-20-9 24,097.50 7,971.39 | 13,111.76 37,209.26 37,220.00
Italy 71523-ETH-136-9 23,046.33 3,441.48 5,660.73 28,707.06 28,832.00
Italy 7326X-ETH-136-9 23,006.67 2,731.78 4,493.38 27,500.04 27,608.00
Italy 7049X-ETH-20-9 12,999.58 3,471.85 5,710.68 18,710.26 18,720.00
Italy 70452-ETH-20-9 11,025.00 4,096.73 6,738.52 17,763.52 17,780.00
Italy 72046-1PA-20-9 8,989.17 2,302.51 3,787.28 12,776.45 12,780.00
Italy 70336-1PA-20-9 7,326.67 930.86 1,531.12 8,857.79 8,860.00
Italy 70233-1PA-20-9 6,699.58 994.85 1,636.38 8,335.97 8,340.00
Italy 70002-1PA-20-9 6,571.25 799.07 1,314.36 7,885.61 7,900.00
Italy 71493-ETH-20-9 4,967.08 1,671.05 2,748.63 7,715.71 7,720.00
Italy 7326X-ETH-20-9 3,622.50 1,471.47 2,420.36 6,042.86 6,060.00
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4. a3wuuudaeaivensaaunanuieayasseain Demand 1 2017:

%
[ o/

MeaviBaresuuLraeanaalaeaie luuiazdilniRmanisaliistunssau s
1. FuduAn
2. demudiunnimnnugiasnig vsevnnldnanadudusfAnegs (Backorder)
3. msagey Inventory Position (IP) wiesinnisdsdeliite OUTL dnusudilans t

AR 1A

D, = 4d5u1aenuaednis (Demand)

R: = frwimdumfisuandusany

10, = {wdussudsslallasy (inventory on-order)
IL, = {uwufudasnasiawfia Demand

IL; = Fruindudiasaasdasaleandt (nadsna Demand)
Q = S UWIBEUARI (Order quantity)
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4. a3wuuuanassivensaaunaiuieyadseann Demand 1 2017:

o/

Tunuuanane azlfAaudunugaail

[0, =104 1 + Q¢—1 — Ry

IL2 =1L,_{ + R,

anuAuAIAtAsenatiia Demand luddanii t 15ann Mivaetateddanvinugs soutuninglésu

— b
ILt —_ ILt - Dt
auuduA1dagdlnnd 18ann anunudusinewins Demand ausigsanuaw Demand
wn I Ly dAniluauuansdilaudifeds Inaanuunsndsléan By = max(—IL¢, 0)

IPt — ILt + IOt
Fnnsdstednasuan OUTL — TP, el TP, dulufawindu OUTL dwsudiand t
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4. g3uuudaiaeaivensaeunanuiayaaseaindeyas Demand 1 2017:

Simulation of Replenishment System

Product TDM52-ETH-136-8 Fackaging 136 | per drum
Inventory policy /
oum e
70452-ETH-136-9 Total 65824
. E
5 5 5 k| T
-] d g 4 5 B
z . ¢ B E z zx 5 & £
EX 2 o o g g B . £ 23 = T = o]
B 5 g8 Iz T B o 3 3B o ] = g
E - E s2 B 5 5 E E T | o= E z E £ &
% T | B : | EEB | E £ £ : : I 2z : = = £ E
3 & E B & = = E a8 [ oG Z A S = i
D L& 19, i o, 1 IF, I B 4 T
w47 /m‘i
WAE 21760 7wz
wag \ 8002 w3
W50 orazn wa
W51 w5
w5z 0 £5E24 WE
Wi 18,000 6 - 155,672 65,824 19,040 45784 203,456 46,764 - W7 58,304
w2 19,000 6 21,760 134,513 6554 15,040 45,504  LEMALE 48,504 - WE 5§,024 46,764 57,564
w3 19,000 6 35,582 87,530  BEAS5 18040 57,455 185376 67,455 4,715 Wo TE,576 48,504 64,101
wa 19040 6 57,520 4216 185376 18,040 145335 150552 145336 19,040 | W10 155,656 67,455 £7,040 ET,040 452508
W5 12,040 6 - 23,256 146,336 12,040 127,236 150,552 137,286 19,040 | Wil 136,516 28,085
W& 12,040 6 - 42,286 137,296 19,040  1DB,256 150,552  10B,256 19,040 | Wiz 117,776 100,458
W7 19,000 6 - £1,336 108,256 18,040  B5,Z16 150,552 BS,218 19,040 | Wi3 oE, 736 100,213
WE 19,000 6 - 80,376 ES,216 18,040  7FO,LTS 150,552 70,178 19,040 | Wi 75,686 57,648 10E,256  5,528.31
wa MAB0 6 4716 | 95200 74,382 24480 48,812 145117 48,517 24480 | W15 62,152 70,176 53,704
w10 480 & 19,040 100,640 68,852 24480 | 44477 145112 44477 24480 | W15 56,712 48,912 20,005
Wil 24480 & 19,040 106,080 63,512 24,480 | 38,032 145117 39,082 24,480 | WiF 51,272 44,472 BE,4B4
Wiz MAB0 6 19,040 111,520 SE072 24,480 | 33,582 145117 33,582 24,4ED | WI1E 45,832 35,032 £3,055 53,502 2,BO7.5E
W13 20,138 & 19,040 116,860 52,632 20,12F | 32,50d 145464 32,504 20,128 | WiD 42,568 33,502 78,578
W1d 0,128 & 19,040 118,048 51,544 20,128 | 34,415 145464 31,416 20,128 | W20 a1,480 32,504 77,228
5
8
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4. g3uuudaiaeaivensaeunanuiayaaseaindeyas Demand 1 2017:

23,255 145,335
- 42,785 | 127,285
- 61,335  10B,255

- B0,375 BD,21E 12040 70,176 150,552 70,176
4,216 95,200 74,382 24480 48,912 145112 49,012 -
10,040 | 100,640  6B,052 24,480 44,472 145,117 44,472 -
105,080 63,512 24,480 38,032 145,112
33,502 145,112 33,582
32,504 140,464 32,504
31,416 140,464 31,416
35,786 140,484  35,7SE
40,120 140,464 40,120

Backorders

=
-
-
hooh oh oh oo hochooh ch ch
o

\: 18,040 Wil 135,515

3g,032 - 24,480 WIT 51,272

Simulation of Replenishment System
Product F0452-ETH-136-% Packaging 135 |per drum
Inventory policy
ouT o sssm
70452-ETH-136-5 Total 65824
. . ~ . Inventory Level nasandsuas
s s 3 =
Inventory Level s#asansuauan \§~ § E - :
E— E B E F=3 g = ‘E = E _
= £ 5 d g B E P E - -] 5 5 g
g s | E = z 2 3 | &2 2 5 = 2
E g £ c B 2 = & B = T z = z = y
E T @ : 28 B 2§ : 0§ £ EE s = E; g :
Wk, Mo, ful 3 & [ =3 ful = = [ B o o E z a z b= E
) L, & g, it o IL IR, I B, @ T,
warv Wi
WaE 21760 W2
wag 3002 W3
W50 ore2n wa
W51
W52 [+] E5E24 l/
Wi 19,040 6 - 155672 65,624 19,040 46,784 A58
w2 19040 & 21,780 134,917  6B,544 19,040 49,504 1B4 418
97,920 B5,426 12,040 67,456 185,376  &7,456 4,218 76,976 49,504 64,101
4,216 185,378 146,336 150,551 145,338 - 19,040 W10 155, E56 57,458 B7,040 B7,040 4,528.08

° a v aw & ' o o
qqu’)uauﬂqﬂmﬂ\?ﬂQ%@aluuﬁ@gﬂﬂﬂqﬁ

44,472 55,484

AUAALUADLALLRRLURILARE
LARY
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5. deziflunaannuuuanans lnasdaua (KPI) asil

o Average Monthly Inventory
o Total Holding Cost/Year

o Service Level
* Fill Rate (FR)

e Cycle Service Level (CSL)
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5. dsziiiunaannuuuanand: Given 95% CSL

DOEE 2.55 | EUR/fUmnit

Storage cost 0.052  per kz/month

InEut CsL o5%
Mean Demand: Jan-Dec 2016 product an-17

Feb-17  Mar-17  Apr-17 = May-17  hn-17 nil-17  Asg-17 Sep-l7 OC-17 Mow-17 | Dec-17 | Avg Stock/Month | Receipts gryfYear
TO452-ETH-136-9 E7,040 10B,256 53,992 45016 57,256 35,700 £,432 40,732 77,656 73,100 7EAMM 591,120 63,056 SE1TEA
Revi ew Pe ri od . 1 wee k TOBES-ETH-136-9 4B050  4BSS0 21,862 24276 31,756 15,776 o085 30,385 39,235  2B686 26316 30,386 25,718 326536
* 00751 PA-136-0 0,760 133,280 103,350 73,440 47,056 33,864 30,464 44,064 45424 30,124 27404 36,924 57,530 321504
L d t ° o 6 k TIZEN-ETH-136-% 25,566 15,196 14,008 5,545 5,165 5,165 51658 10,608 16,728 10,268 B228 15025 11,416 135320
ead-time: weeks 71523-ETH-136-9 20648 54,128 43,384 32,640 19,040 9,724 13,532 16,582 18,282 14217 11152 14,582 23,103 107712
TO452-ETH-20-8 24,720 12,270 o o £,520 3,680 7,730 13,065 12,550 11,840 11370 £,585 B,57E 75180
TO4EX-ETH-20-8 32,780 27,540 21,600 11,860 030 11,295 12,245 E,705 10,550 6,035 4,70 E,500 13,408 SEE0D
T1453-ETH-20-5 28,570 21,600 12,960 5,540 1,270 o o 1,075 1,550 0 5,485 1,220 6,757 3IEEED
2046~ PA-20-0 B,B50 2,575 2,615 1,625 o, DED B, D50 6,225 4,570 3,075 4,580 6,350 9,610 5,644 048D
O ut E ut |PA-20-5 7,580 2,380 1,345 2,555 3,340 1,245 1,115 EAD 4,015 2,485 1,855 4,585 2,881 50380
-| PA-20-5 9,020 4,040 o 2,405 4,535 2,720 3,075 0 0 3,750 3,530 2,545 3,068 42700
AV Inve ntor - 250T0nS / M Onth |FA-20-5 10,050 4,740 o 2,555 4,540 3,080 2,480 3,515 3,620 2,470 3,655 3,045 3,670 35540
g * y ETH-20-5 16,740 | 13,230 9,180 5,400 2,055 o5 360 2,370 2,245 1,405 o o 4,423 27080
. A-20-5 2,700 1,525 185 o o o 1,635 3,080 2,370 1,060 £50 1,325 1,214 17220
Tota I H (0] I d 11] g Cost: -20-0 2,960 1,145 1,720 580 1,715 4,380 4,305 4,735 3,795 3,E00 4,815 3,935 3,166 16720
20-5 12,080 5,520 6,480 4,560 5,070 5,140 2,580 1,630 3,750 3,385 5,005 5,050 5,441 &760

L3
New Entnes Load = 156’226 EUR/Year A-20-5 1,570 05 o o o 1,270 1,360 2,000 50 o BED 1,085 B34 11120
H-136-5 o 1,536 3,672 3,672 3,672 3,672 3,672 3,672 o o 2,552 3,672 2,544 14552
Storage = 121 417 EUR/Year -IPA-20-0 0 250 500 500 500 500 500 500 0 0 0 0 7 4280
’ ETH-20-8 4,560 4,860 4,050 3,240 3,240 3,240 2,430 1,520 1,520 1,620 1,520 1,520 2,535 0
447 356 | 468,248 | 300,513 | 226,822 | 241,923 | 148,658 | 118,284 | 154,165 | 247,206 | 199,030 | 204,961 | 241867 250,362 2,334,545
Cost 22,907 24340 15647 11,795 11,000 7,730 6151 10097 12,855 10,350 10,658 12,577 156,226 121,417
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5. dsziiiunaannuuuanand: Given 95% CSL

Input

Mean Demand: Jan-Dec 2016
Review Period: 1 week
Lead-time: 6 weeks

Fill Rate = 96%

* High Runner =98%

* Low Runner =82%
Cycle Service Level= 88%
* High Runner =97%

* Low Runner = 84%

Product Total Back Order ~ Demand 2017 FillRate  Back Order Freq. csL
TO452-ETH-136-5 20,672 575,536 57.55% 4 51.57%
TOBE5-ETH-136-8 - 358,040 100.00% - 100.00%
TOOT5-IFA-136-5 - 337,280 100.00% - 100.00%
TIZEH-ETH-136-3 - 152,320 100.00% - 100.00%
T1523-ETH-136-8 - 118,408 100.00% - 100.00%
TO452-ETH-20-8 16,655 53,600 B2.21% 5 57.50%
TO4SX-ETH-20-8 - B52,BED 100.00% - 100.00%
T1483-ETH-20-8 20,545 73,520 72.05% 15 £5.75%
T2046-1FA-20-5 2,275 57,350 56.52% 3 53.75%
F0336-IFA-20-5 2,060 55,100 56.33% 4 51.57%
F0002-IFA-20-5 13,530 51,500 73.53% 11 77.06%
T0233-IFA-20-8 3,040 47,840 53.66% 4 51.57%
TIIEH-ETH-20-8 11,140 45,320 75.42% 13 72.52%
TO265-IFA-20-5 5,445 18,360 54.50% 15 £5.75%
TO105-IFA-20-5 450 18,020 57.50% 2 55.53%
TOS1E-ETH-20-8 - 14,420 100.00% - 100.00%
TO300-IFA-20-5 5,260 11,680 54.57% 17 £4.55%
T1483-ETH-135-8 7,208 10,B80 33.75% 3 53.75%
T327H-IFA-20-5 4,500 5,400 5.26% 15 £5.75%
73335-ETH-20-8 - 3,240 100.00% - 100.00%
Total 114,280 2,544,304 96% 112
High runner 37,327 2,120,464 | oEH 10 9TH
LOW runner 76,953 423,840 | B2% 102 BA%
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5. dsziiiunaannuuuanand: Given 95% CSL

Input T R s
Mean Demand: Jan-Dec 2016 Joees e LN e Ry
Review Period: 1 week TaeeTnes e e - o
Lead-time: 6 weeks sy
s CSL < Desired CSL (95%)
=il dfuilgean OUTL annaays Demand 2016 fszHu

Fill Rate = 96%

* High Runner =98%
* Low Runner=82% T inal__ : — : —
Cycle Service Level= 88% 70300-1PA-20-9 5260 11,680 s2.57% 7 eassk

T1483-ETH-13&6-2 7,208 10, EBD 33.75% 3 93.75%

CSL97% waz CSL99%

e H |g h Runner = 97% FI2TH-IPA-20-2 4,900 5,400 5.26% 15 55.75%
73338-ETH-20-5 - 3,240 100.00% - 100.00%
e Low Runner = 84% Total 114,280 2,544,304 SEH 112 BE¥
High runner 37,327 2,120,464 | oEH 10 7%
LOW rumner 76,953 423,840 2% 102 BA%
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LI UNYUNARINLLUANADS
WH: ITALY (CLAUS)

Average Inventory Reduction = 39% per month

LEAD-TIME 6 WEEKS
REVIEW PERIOD 1 WEEK Cost Saving = 29% per year
EXCHAMGE RATE 3E THBfEUR \/—
C5L95% CELE7% C5L99%
KPI Actual 2017 | Result Chanze % Result Chanze % Result Change %
Average Monthly Inventory (k. 44E,654|  250,362| -19E,293|-24%| 258818 | -189,735|-92%| 275,73z | -172.822| 3%
Total Holding Cost [EUR)/¥ear| 413,380 277,643| -135,737|-33%| 283,600 | -129,780|-31%| 295,273 | -118,107|-28%

Total Holding Cost [THB)/Year 15,70E,465 | 10,550,434 -5,158,031 | -33%| 10,775,600 | -4,531,585 | -31% | 11,220,374 | -4,4EE, 055 | -25%
service Level [Target)
Fill Rate [FR) 25% o5'% o5%
- High Runner SEH 2% o
- Low Ronmer 95% B2% Ba% BO%
In-Stock Probability [ISF) BE¥ o0% 92%
- High Runner ST SEH SEH
- Low Rousmimeer BEa% BEEH B3
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WH: FRANCE (CARE LE HAVRE) Average Inventory Reduction = 50% per month
LEAD-TIME & WEEKS

REVIEW PERICD 1 WEEK Cost Saving = 52% per year

EXCHAMGE RATE 3E THBFEUR \/—

C5L95% CELO7T% CEL50%
KPI Actual 2007 Result Change % Result Change % Result Change %

Average Monthly Inventory [kg. ) 766,955 361,535 | -405,480 |-53%| 367,881 | -389,014 |-52%| 380,368 | -385627 | -50%

Total Holding Cost (EUR)/Year| 206,129 o4 661 | -111,468 |-54%| 96113 | -110,016 |-53%| 969510 | -107,219 |-52%
Total Holding Cost [THB)/Year 7,632,911 | 3,587,118 |-4,235,784[ -54%| 3,652,204 |-4,180,617| -53%| 3,758,580 |-4,074,322| -52%
service Level [Target)
Fill Rate [FR) 953 o7TH GEM
- High Runner 9T SE% o5
- Low Runner 5% BE% BEH 22%
In-Stock Probability [I5P) 93% 9a% S5
- High Runner 93% 4% oTH
- Lo Runier 92% 3% 25%
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WH: 5PAIN [MA.SSD]
LEAD-TIME & WEEKS Service level below target!!
REVIEW PERIOD 1 WEEK
EXCHANGE RATE 38 THB/EUR \/—
CSL95% CSL97% CSL 9%
KPI actual 2017 | Result chanze | % Result Chanze | % Result Chanze | %
Average Monthly Inventory (kg.) 173,702 74,840 -§8, 752 |-57%| 77,514 -95,BEE | -55%| 83,050 -80,552 | -52%
Total Holding Cost (EUR)/Year| 53,687 33,634 -20,053 |-37%| 34,263 -19,424 |-35%| 35,410 -18,277 | -3a%

Total Holding Cost [THB)/Year 2,040,119 | 1,278,082 | -762,027 | -37%| 1,301,984 | -738,125 | -35%| 1,345,580 | -584,535 | -34%
service Level [Target)
Fill Rate [FR) E2% E3% E3%
- High Runner B5% ETH ETH
- Lovve' Reuniner 95% s0% s0% £2%
In-Stock Probability [15P) 75% 7% 9%
- High Runiner &o% T2% Ta4%
- Low Runner TE% To% E1%
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Average Monthly Inventory (kg.)

Inventory Policy:

Review period, OUTL
Mean Demand: Jan-Dec 2016
Review Period: 1 week

Lead-time: 6 weeks
CSL: 99%

DECREASE INVENTORY 54 ML/Month
TOTAL COST SAVING: 8.6 ML/Year

Inventory .
Actual Result Reduction | %
Italy 448 654 275,732 172,922 | 39%
France 766,995 380,368 386,627 | 50%
Total 1,215,649 656,100 559,549 | 4b6%
Inventory Average Monthly Inventory I.TH B)
Actual Result Reduction | %
Italy 43474573 | 26,718,399 | 16,756,174 | 39%
France | 74,321,816 |36,857,65%9|37,464,156| 50%
Total 117,796,388 | 63,576,058 | 54,220,330 46%
Cost Total Holding Cost (THB)/Year
Actual Result Saving %
Italy 15,708,440 | 11,220,574 | 4,488,066 | 29%
France 7,832,761 | 3,758,580 | 4,074,181 | 52%
Total 23,541,201 (14,978,954 | 8,562,247 | 36%
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days Demand saunaslud 2016 puans OUTL saundafiszsiu CSL99%

~ | Product ~ | Grand Tota -4 |% Mean 5D v Stationary? = | Product ~ | Mean L+R SO LR 55 QUTL DUTL FULL DRLUM
Fool | FOBES-ETH-136-8 1,535,168 2614%| 31,883 | 4,219 | 013 | stationary Pool | TOBE5-ETH-136-5 223, R7E.67 11,161.58 | 1B,350.16 | 242,237.E3 2432 352.00
Fool |70452-ETH-135-8 1,145,500 18951%| 23,671 | 4,318 | 0.18 | stmionary Pool | TO452-ETH-135-2 167,005.83 11,423.38 | 1B,789.78 | 1BS5,BE5.62 185,512.00
Fool | 70075-1PA-135-0 583,168 983%| 12149 3,752 | 031 | stationary Pool | TOOT5-IP&-135-8 B5,045.33 9,926.50 | 16,327.64 | 101,372.97 101,456.00
Fool |71523-ETH-136-8 400,112 6A1% £,336 | 1,457 | 0.18 | stationary Pool | 71523-ETH-136-5 58,348.67 3,933.75 | 6,470.44 | 64,520.11 £4,B72.00
Fool | 71453-ETH-136-8 285,472 5. 10% 6,239 952 | 0.5 | stationary Pool |T1453-ETH-136-8 43,673.00 2,519.16 | 4,143.64 | 47,516.64 47,B72.00
Fool |7326M-ETH-136-8 106,528 335% 4,103 | 1,185 | 0.29 | statiogary | Fool | 7326X-ETH-135-0 28, 71B.67 3,136.28 | 515873 | 33,B77.30 34,000.00
Fool |F22az2-ww-20-2 178,740 304% 3,724 | 3,356 | 090 | nonsy \in TIZAZ-WW-20-8 26,056.25 B,E76.62 | 1460402 | 40,670.27 40,580.00
Fool | 70336-1PA-20-0 150,660 I157% 3,138 691 | 0.22 | statio \?na.a-ﬁ-lm-zn-g 21,571.25 1,827.07 | 3,005.26 | 24,976.51 24,2E0.00
Fool |73338-ETH-20-2 146,040 249% 3,043 B13 | 027 | staio ,A T3338-ETH-20-8 21,2597.50 212084 | 353617 | 24,B33.67 24,B40.00
Fool |71523-ETH-20-9 132,540 2.26% 2,768 | 1,195 | 0.43 | statio | |71523-ETH-20-8 19,372.50 3,185.52 | 520682 | 24,5732 24,560.00
Pool | 70ASM-ETH-20-9 128,260 2.20% 2,653 | 1,617 | 060 | nonstationary Fool |TO48X-ETH-20-8 18,850.42 427779 | 703634 | 25BB6.7S 25,900.00
Fool |F0233-1P&-20-2 125,240 2.16% 2,545 625 | 024 | stationary Pool |70233-1PA-20-0 18,512 .08 1,653.49 | 2,719.75 | 21,231.B4 21,240.00
Fool |70452-ETH-20-0 126,520 2.16% 2,644 | 2,015 | 0.76 | nonstationary Pool | TO452-ETH-20-9 18,500 17 537003 | E 76605 | 27,275.12 37, 2E0.00
Pool |73172-IPA-136-6 107,712 1.83% 2,244 | 1,342 | 0560 | nonstationary Fool | 73175 IFA&-135-5 15, 708,00 3,551.44 | S5E41.60 | 21,549.50 21,524.00
Poonl | FD002-|PA-20-0 85,340 1523% 1,861 1,038 | 056 | nonstatisnary Foo! | TDO0Z-IP&-20-3 13,02E.75 2,748.85 | 4,523.25 17,552.01 17,550.00
Pool | 70BS3-IPA-135-0 72,255 135% 1,852 B54 | 0.52 | nonstationary Fool | TOBS3-IFA-135-8 11,562 83 2,280.39 | 3,71B.01 | 15,2B0.ES 15,36E.00
Pool | 71483-ETH-20-5 T0,7ED 121% 1473 | 1,372 ] 147 | monstationary Pool |71453-ETH-20-8 10,322.08 4,158.41 | &,B39.98 | 17,152.08 17,1E0.00
Pool [T204E-IPA-20-2 £4,340 1.10% 1,340 214 | 0568 | nonstatisnary Pool | 72045-1PA-20-8 9,382.82 2,417.33 3,976.15 13,350.07 13,360.00
Fool | TO20E-IPA-135-2 35,E35 0.63% JEE 738 | 036 | nonstationary Pool | TO206-1PA-136-8 5,374.53 1,955.18 | 3,215.9% E,500.E2 B, 70100
Pool [TORES-1PA-20-0 32,540 0.56% EBE 421 | 061 | nonstationary Pool | 7O255-1PA-20-5 4,803.75 1,114 8% | 1,833.82 £,637.57 £,540.00
POl | F3IEX-ETH-20-2 31,150 0.53% &= 65 | 087 | nonstatisnary Pool | T32E6M-ETH-20-8 4,544 17 1,501.73 2,470.12 7,014.28 7, 020,00
Pool [TOES3-IFA-20-5 25,520 0.44% 340 335 | 062 | nonstatisnary Fool | 7OBS3-1PA-20-0 3,7E0.00 EBE.ST 1,458.83 5,238,093 5,240.00
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NANITANEA _
Average Inventory Reduction :

Individual Location = 47% per month

| o
BEUTIHINAYINULLANA0S Warehouse Pooling = 57% per month

~_

Average Monthly Inventory (kg.)

Inventory Individual Simulation Pooling Simulation
Actual Result | Reduction | % Result Reduction %%
Italy 448 654 | 275732 | 172,922 | 39%

France | 766,995 | 3B0368 | 386,627 | 50%
Spain 173,702 | 83050 | 90652 | 52%
Total 1,389,351 | 739,150 | 650,201 | 47% | 593.124 | 796,227 |57%
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Average Inventory Reduction :
Individual Location = 63 MTHB per month
Warehouse Pooling = 77 MTHB per month

~_

Average Monthly Inventory (THB)
Inventory Individual Simulation Pooling Simulation
Actual Result Reduction | % Result Reduction %
ltaly | 43,474573 |26,718,399 (16,756,174 | 39%
France 74,321 816 | 36,857,659 |37 464,156 | S50%
Spain 16,831,692 | 8,047,545 | 8,784,147 | 52%
Total 134,628,080 ( 71,623,603 | 63,004,477 | 47% |57.473,667 | 77,154,413 | 57%
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NANIIANT Cost Saving:
Individual Location = 9.3 ML/Year
WFUNIUNAANNBULANAB Warehouse Pooling in ITALY = 2.2 ML/Year

Total Holding Cost (THE)/Year e

Cost Individual Simulation Pooling: ITALY

Actual Result Saving % Result Reduction %
Italy 15,708,465 | 11,220,374 | 4,488,091 | 29%
France 7,832,911 3,758,580 | 4,074,331 | 52%
Spain 2,040,119 1,345,580 694,539 34%
Total 25,581,495 | 16,324,534 | 9,256,961 | 36% | 23,397,061 | 2,184,434 | 9%

**ITALY WH — Holding cost 3 times higher than others
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Cost Saving:

Individual Location = 9.3 ML/Year
Warehouse Pooling in FRANCE = 18.3 ML/Year

~_

Total Holding Cost (THB)/Year
Cost Individual Simulation Pooling: FRANCE
Actual Result Saving % Result Reduction %
Italy 15,708,465 | 11,220,374 | 4,488,091 | 29%
France 7,832,911 | 3,758,580 | 4,074,331 | 52%
Spain 2,040,119 | 1,345,580 | 694,539 | 34%
Total 25,581,495 | 16,324,534 | 9,256,961 | 36% | 7,290,081 | 18,291,414 | 72%
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Cost Saving:
e . Individual Location = 9.2 ML/Year
HHTHLINELRARINILIGAES Warehouse Pooling in SPAIN = 18 ML/Year

Total Holding Cost (THB)/Year

Cost Individual Simulation Pooling: SPAIN

Actual Result Saving % Result Reduction %
Italy 15,708,465 | 11,220,374 | 4,488,091 | 29%
France 7,832,911 | 3,758,580 | 4,074,331 | 52%
Spain 2,040,119 | 1,345,580 | 694,539 | 34%
Total | 25,581,495 | 16,324,534 | 9,256,961 | 36% | 7,558,054 | 18,023,441 | 70%
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) ) Total Holding Cost (THB)/Year
Location Pﬂﬂllng ) Mgncgester Haryburg
Actual Result Saving % Liver Pothnd
Warsaw
ITALY 25,581,320 | 23,397,061 2,184,259 9% Longen ¥
France 25,581,320 7,290,081 18,291,239 | 72% I , Phapi
Spain 25,581,320 7,558,054 18,023,266 70% Gprebla
Vienna Slovakia
- . . @ ® ‘Bud;e;gt/"\'
anuamsidgauiay Cost Saving waz Location Hungary
nssaunasdudi FRANCE fianaimanzassnniign & SN s T
s‘c‘eQ Croatig} iR ; Beogrpa.@&

\ilasann:
o Cost Saving gegn = 18.29 auumsiall
o Location agluanaudnarsiiuiinszansdus
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2. msdangudszmaugn ABC Classification — High Runner/Low Runner ied/fuulaune
AuAnauvaaliidanmdasiuusazilssnm
anuansAnEnaziuindudnaunsoutiadulszion High runner waz Low runner v B
dsnsaRansauites Sulune Aunnsnesuly v
e High Runner dugaulunjfianufiesnisreuiinensii annsnldulaune Periodic Review,
Stock-Up-To-Level sisfitniaue
 Low Runner dsgaunnni Demand lsinsiienaliuenulaune Lot sizing with Safety

Stock anaazmunzauuInngn
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