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Abstract

The main objectives of this research are twofold. The first objective is to develop
Collaborative Planning Forecasting and Replenishment (CPFR) framework for wholesale and retail’s
supply chains and the second objective is to find relationships among their key performance indicators
(KPI). Moreover, true need of retail for wholesale’s key performance indicators (KPI) is identified by
implementing well known techniques, Quality Function Deployment (QFD) and Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS). The research teams collect data from
participants, wholesaler (Ekkapap Co, Ltd.) and 150 selected member retailers, and then referred to
that of SCOR model in order to develop standard business model. The results show that the
relationship among key performance indicators of retail (sales, forecast accuracy, inventory turnover,
retail-out-of-stock, service level, and fill rate), and those of wholesale are different varied from strong
to weak degree of relationship. To analysis further finding what retail really need from wholesale, the
results show what retail need the most from the wholesale in descending order; fill rate, service level,
forecast accuracy, perfect order fulfillment, inventory turn over, sales, and order fulfillment cycle

time.

Key Word: Retail, Wholesale, Key Performance Indicator, SCOR Model, CPFR
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MNN 4-6 S1: Source Stocked Product

(P2.4) Sourcing Plans
(ES.2) Source Execution Data

S1: Source Stocked Product ‘

ES.6) Logistics Selection * (Supplier)
« (M1.1, M2.1, M3.2) Production Schedule Sourced
- (M1.2, M2.2, M3.3, D1.3) Replenishment Signals Products
- (DR1.4, DR2.4, DR3.4) Retum Inventory Transfer Data * (DR2.4) MRO
- (DR1.4) Defective Products - N Products _ _ _ _ _
+ (DR2.4) MRO Products
« (DR34) Excess Products
' s1.2 s1.3
s1.1
Recei Verify |
Schedule > Pec:wa E— Product
Product roduct
_ _| oDeliveres | - — — |— - ~ 4
|

v

+ Procurement Signal (Supplier)
+ Sourced Product on Order (P2.2),

+ Scheduled Receipts (M1.1, M2.1,
—M3.2,D1.8:D4.2) — =

+ (M) (D) Product Pull Signals

+ (ES.4) Product Inventory
Location

« (EM) WIP Inventory Location

- (ED) Finished Goods Inventory

v

« Inventory Availability (P2.2,

ES.4, M1.2, M2.2, M:
D1.8,D4.2)

- Daily Replenishment
Requirements (D4.1)

« Loaded Cart (D4.4)

v |

- Receipt Verification (ES.1, * Receipt
Sourc ES2 ES G ESS) Verification

_(ESA,ES2)

- (ES.9) Payment ‘
Terms

Location % ‘
|
S1.4 S1.5
> Transfer > Authorize
Product Supplier
Payment

MWN 4-7 SR1: Source Return Defective Product

SR1: Source Return Defective Product
* (ER.4) Inventory * (ER4)
Availability Defective  * (DR1.1)
. + (D1.5) Load Product [~ Defective * (ER.1) Manage
(ER4) lnventory Information Inventory |  Product Business Rules
. * (SR1.3) Credit Availability | Retum (ER.8) Manage
©111) Load, O e« sty | thorization Regulatory
Shipping, Verify, ge Optio OR12) i
e ore S+ (SR1.3, DR1.1) Retum i Response . R;;’g‘ ";l‘:"’v
Information Ship-to Data Schedule | « (P5.4) Return é . ) Warranty
Instructions | Plans
v v vy v
SR1.5 SR1.4 SR1.3 SR1.2 SR1.
Request
Defective "
Return Schedule Disposition Identify
Defactive | % Defective | ¢ Product | ¢ Defective [ | Defective
Product Product Authorization Product Product
Condition
+ Shipment + Scheduled « Historical ; -
Documants Defoctive Retum, v + Authorization to Scrap (D1.8)
" * Authorization to Return to
(carier, Product Rates (P5.1) ) "
. " + Defective Service (D1.8)
customer, Return Validated Product Ret (o
govemnment) (SR1.5) Return uct Retum  « Inventory Availabilty (ER.4)
. n Authorization « Product Location (ER.4)
Retumed Material Request
Defective Authorization (Drg1 D
Product (SR1.4) :
(DR1.3) + Defective
Product
Disposition
Request
(DR1.1)
+ Credit/
Exchange
Options
(SR1.4)
+ Ship-to data
(SR1.4)
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/NN 4-8 DR1: Deliver Return defective Product

DR1: Deliver Return Defective Product

+ (P5.4) Return Plans

* (SR1.5) Retumned + (EP.4) Manage Integrated
P24 U U] in inventory =
éourcgng « (DR1.2) Retun Information Defective
Plans Schedule Instructions « (SR1.3) Defective Product ~ Product Return
. ER4) - (ER.6) Transportation Disposition Request /;u(honzanon
Retum Guidelines « (ER.1) Business Rules equest
Inventory for . ézEel;l‘,Jti?el’?ne;gnL:I:lory For Return Processes

Transfer * (ER.4) Receipt Data

v V v o

DR1.4 DR1.3 DR1.2 DR1.1
Transfer Authort:
Defective | 4— 'F eceive 4— | pef <« De
Product Product Return Product

(includes Receipt Return
verify)

. . ; .

« Historical Return

* Retum Inventory * Return Defective ~ + Return Schedule Rates (P5.1)
Transfer Data Product (DR1.4) Instructions « Manage
S§1.1, 82,1, 83.3, + Return Inventory (SR1.3, DR1.3) Integrated
ER.4) Transfer Data Supply Chain « Defective
« Defective Products (P5.2, ER.4) Inventory Product
(81.2, 82.2) . Receipt Information Return
st{:repgncy (EP.4) Authorization
Notification (P, S, Response
ER) (SR1.3)
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MMNN 4-9 D4: Deliver Retail Product

D4: Deliver Retail Product

* (P4.4) Stocking Requirements.

. (S1.1_) Scheduled

* (D4.1) Stocking
Schedule

98

o q Receipts
" Redramene Peshment T Aaiwentory . (04.2) tem Pick Sheet * $51.4.04.3) Loaded
. - from Stocking Schedule .
- Resource Avaiabilty ’ . amons ing Sen Plano gram Data
- tion . ilable to shin :
Requiremanta Scheduie _ Jmventory available to ship merchandising / co-
= Vendor/DC inventory * (M1.6) Finished op advertising
availabil Product Release . o-orderackorder
+ Shipping schedules (internal
or 3PL) L $ $
D4 D4.2 Da.3 D44
Recsive Stock Shelf
Generate Product
Stocking > atthe —
Schedule Store
Stocking Loaded Carl or Pailet + Full Sheif
- g * Loaded Cari or o
Schedule (D4.4) Availability (D4.4) Locations (D4.5)

(D4.3) * Assorted by shelf order
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* Authorization to Return to

Products (D)

« (D) Consolidated

. - + (P2.4) Sourcing * (Customer) |
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© +(SR1.2,SR2Z, SR32) vailability
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D1.13 Recive&
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(RSCPI)] 1A
441  MINIUNUIUAIVENIHINZ AN
3 Y1 v Y < 1 A .
nnuuudeun Iz Y a1 dnvazvesteyallunuuaeiiioaluguuuve Likert-type
£ v o JdY A v o JY v o A I
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[ Y4 1Y) Y4 { o o o 1 §
UNUANNAURUTUIN 1AL 5 unUANNFURUTIINNGA TUMIAMUIUNISIUIUAIBINNIMINZ AN
a'/ A Y [ [ a QO) d‘ o'/ 1 1 a
ng Taena ldlumsidenldn szaudulse@nianudoiu (Alpha Level) tazmiainnudanain
eau5D'lA (level of acceptable error) d1115UMIIde Tasia1d A1 0L = .05 LazAIANNHANAIAN
o 9 [ A g A ..
gousvla (Ievel of acceptable error) WU 3% o utlumnmuizaw (Krejcie and Morgan, 1970)
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mgiineidesanagszrnaiyainou 2 e lilianuday Tudiuae livzihnmsasivdeum
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AIMUTUNUDILH I KPI GUENﬂTﬂﬁﬂﬂ‘]J KPI 493193 Iﬂﬂﬂ8u1ﬁ’)ﬂuﬂ31hﬁhwu‘ﬁﬂu]‘1ﬂ‘1/]1ﬂ1i
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454  mMInageUMANNFINTUSITIweAnaveInaniyu KPT veamaa
a 9 =S (=} @ o % 1 Y
auyfgIu 1a. veavievesnan lutinnuduiuslagdu KPI ane voefds
> o oA
lumsnagevauydgiu la s l¥minageuanuulslsiu (ANOVA) Taswaanwin laueaaslu
A
M3 4-16

4 v ) o
Vni%iﬁ 4-16 @]"IiNL!ﬁﬂ\‘lWﬂaW‘ﬁsUi’J\‘]ﬂTTVIﬂﬁ@ﬁﬂ??ﬂllﬂﬁﬂﬁﬁuﬁiﬁS‘UfJi’JWUTEJGU’ENf?{T]Jaﬂ

Sum of Squares | df | Mean Square F Sig.
Between Groups | 289.973 6 48.329 20.761 | .000
Within Groups 2264.979 973 ]2.328
Total 2554.952 979

AN 416 1518101508 U A F

a2

= F0A05,8,1251 =2.01 1109910

4 F4
LYY 1 v A [ @ 4 ' =
F, =20.761>2.01 muu%qa1u13nﬁ'u;ﬂ"lﬁ’awammmmﬁ’mﬁﬂuuummﬁnwuﬁamm
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v Y
naani N lauaasnane 1l

M1 4-17 AT NUAAINAANTVBININATOUNYWAOUDI Duncan

Subset for alpha = .05
KPI no. (A1d9) 1 2 3 4
2 3.0286
4 3.3000 | 3.3000
1 3.5007
5 3.5143
3 4.1071
6 4.2429
7 4.6786

v v d ) d [y
455  MINAADUMIANNTUNUTIZHNIANNUNUG UM InenIaivesmlaniu KPI veq
Y ]
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a ] o 4 9 = (=1 Y] Y] o @ 1
auyfgiu 2a. anuuiud lumsnensaiseaevesnlan lulinnuduiuslandu KPI ae

VoIMad

D .

v J ) o 1 o 4
M1319N 4-18 WaaW‘ﬁGUfNﬂ'ﬁ‘ﬂ@ﬁ’f]ﬂﬂ’ﬂullﬂiﬂi’)uﬁ?ﬂiUﬂ31mllmuﬂ1iuﬂ1§Wﬂ1ﬂim

Yy =
goAvIeUDIMUan

Sum of Squares | df | Mean Square F Sig.

Between Groups | 459.835 6 76.639 22.511 |.000
Within Groups 3312.670 973 | 3.405
Total 3772.505 979

MNAITNN 4-18  131@150AIUIU A1 F = Fyosgms =2:01 11109210

a2
1% 3 1 1 o 4 3
F, =22.511>2.01 muuﬁammsaﬁqﬂ”lé’fmmmmJuEJﬂuminJ”mﬁmﬂaﬂmwﬂmﬁ’wﬂﬁﬂuuﬁ
[ 1 J 1 A v o W [ 9 1 d' o =S 1 =S [ 1
anuduiusodiiied Ay iy KPT  v03n1de imeiinsAnyiae 1De5sauanuuana19ues
ANUFUITUT MIinaaeuaNnuuana1sRiivedA s Iairiud10MINATOULDY Duncan 9
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KPI no. (?Qﬁﬁ! 3) Subset for alpha = .05
1 2 3
1 1.9464
2 2.3000
5 3.3357
7 3.3571
3 3.4071
6 3.5357
4 4.0571

v v [ v [
45.6  MSNATOUWIANNANNUEIZTHNWOAIMIHNUIBUTUMIAIAGIVRIManiy KPI
Yy 1
VDA
a o = a 9 v 9 = 1 v o I @ 1
TUNHATIH 3a. ’amﬂmwyuwﬂuaummﬂawmmﬂaﬂllwmmauwuﬂmw KPI 91199 U
GAGR

3 v ) o a
ﬂ]ﬁ]\‘iﬁ 4-20 @’li’]\u!ﬁﬂ\‘]WﬂaWﬁm@\?ﬂ’]i‘ﬂ@ﬁ'@ﬂﬂ’l’]iﬂ,!ﬂiﬂ53uﬁ1ﬁiﬂﬂ’]iﬁ3§uﬁﬂuﬁu%’]ﬂﬂ

Adsveemilan
Sum of Squares | Df | Mean Square F Sig.
Between Groups | 296.163 6 49.361 15.950 | .000
Within Groups 3011.195 973 |3.095
Total 3307.359 979

VNATNA 420 11A@WNTORMIN AT F, L = Fygsg s =201 1109910

9 9

v =R

F, =15.950> 2.01 auriudeanunsoagdiandasimsvyuiondudiniadevesdrdaniing

v [

anuduRuTosvedfuiy KPI  voedd wieiimsanyiae 1Uaeszaunnuuana19ues
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KPI no. (ﬁﬁ’e’h) Subset for alpha = .05
1 2 3 4 5
2 2.6929
1 3.2414
4 3.3000
3 3.5429 | 3.5429
5 3.8214 | 3.8214
7 4.1357 | 4.1357
6 4.4571

v o d [y
457  MINAAUMANNTNNUTITHIgRATHMNIAIAAUYRIM1aNNY KPT Yo3mas
a o a 9 9 = (= [ o d o [ Y
auyfAgIU 4a. SOuFUANIAUAaUYEIR 1A TuTaNuFUILE laa iU KPT e veends
v AN Y ~
waansn launaaaluaisian 4-22

$ [ 4 o [ ) a
MI19N4-22  wadnsueamInagouanuulsdsiudmsusaugudananaauyeadilan

Sum of Squares | Df | Mean Square F Sig.

Between Groups | 133.430 6 22.238 6.966 | .000
Within Groups 3106.315 973 | 3.193
Total 3239.744 979
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VAMTNN 422 mnsedne A F = Fygssi05 =2.01 1109910

a,vly2

[ o
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[ 1 a @ J
F, =6.966>2.01 muu'ﬁqmmmﬁﬁq‘ﬂ"lﬁ'awamuﬁ’wmLmaummﬁ’wﬂﬁﬂuuﬁmmmwuﬁ
1 v o @ @ 1 4 o 1 o 1 v o
pdeiiiediAyny KPT voamd iiveshimsaneiae lideszauanuuananvesnnuduius ns
d‘d Cg 9 v

1 1 v A o o
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KPI no. (ﬁ'w’c’f 3) Subset for alpha = .05
1 2 3 4
2 2.8286
3 2.9857 | 2.9857
5 3.1286 | 3.1286
4 3.3000 | 3.3000
6 3.6357 | 3.6357
7 3.6929 | 3.6929
1 3.8957

4.5.8 ﬂ1§ﬂﬂﬁ@ﬂ1‘i1ﬂ31uﬁﬂ~lwuﬁﬁuﬁ3Ni ﬂ‘]Jﬂ1§1‘}'i‘iJ§ﬂ”lTllf’NﬂTlJﬁﬂﬂ‘U KPI éllﬂx‘lﬂ"lﬁﬂ

any gﬁ»! 5a. ¢ ﬂﬂﬂ"lialﬁ‘]_liﬂ'l'i"llfNﬂ']ﬂﬁﬂullmﬂ’nuﬁuwu‘ﬁﬁlﬂc]ﬂ‘]_l KPI GING] "’U’E)\iﬂ"lﬁx‘]

M3199 4-24 G]'Ii’l\‘l!,!,ﬁﬂ\‘lNaﬁW‘ﬁ"UENﬂﬁ‘Vlﬂ’é‘TE]‘]Jﬂ’ﬂiJL!,‘]Jiﬂiﬁuﬁ1ﬁ§/ﬂ§$ﬁﬂﬂ151ﬁ)ﬂ§ﬂﬁ

YoIA11an
Sum of Squares | Df | Mean Square F Sig.
Between Groups | 159.468 6 26.578 8.866 | .000
Within Groups 2916.810 973 12.998
Total 3076.278 979
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VAMITNN 424 @nsefne A F = Fygssi05 =2.01 1109910

a,vly2
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1 A v o w o Y 1 A o = 1 = o
pgnditisdfyiy KPI veanids imeiimsanyiae ldsssauanuuana1suesnnuduius ms
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KPI no. (ﬁ'w’c’f 3) Subset for alpha = .05
1 2 3 4
2 2.9643
1 3.2821 | 3.2821
3 3.5643 | 3.5643
5 3.8286 | 3.8286
6 3.9000 | 3.9000
7 4.0929
4 4.1429

v v [ a (Y]
459  MINATOUMIANNTUNUTIZHINWDATMIANANDINAaIvaInlaniu KPT vea
Y |
maa
a S I o Yo Aa Y Y Y 9 = (= v o o
auyfgIu 6a. 1Wodduams lasudumnasudunnmawesiilan lulianuduiuglag iy Kp1
@199 VoIMa

a o o 0w /2 Yo s 9 v
MI19N 4-26 Wﬁﬁ‘W‘ﬁGU’E]Qﬂﬁ’ﬂﬂﬁ'@‘]Jﬂ’JﬁJLl‘lJi‘]Ji’JufﬁWﬁJ!ﬂ@il%uﬁﬂﬁ]lﬂiﬂﬁuﬂ"lﬂﬁ‘ﬂﬂilu

YoIA11an
Sum of Squares | Df | Mean Square | F Sig.
Between Groups | 290.070 6 48.345 23.749 | .000
Within Groups 1980.672 973 |2.036
Total 2270.743 979

VNAINN - 426 IE@wWITAAIIM A F = Fyosgns1 =2-01 1103910

a,vly2

[ us/' 1w a I u’/} v o d
F,=42.079>2.01 muu%qmm13aich;ﬂ"lﬁ’amﬂﬂmimmﬂmmﬁﬁﬂﬁﬂuuﬁmmauwuﬁ@mq

9 1 d‘

v o w @ o 1 o 1 v o J
ﬁu&ﬁ'lﬂﬂluﬂﬂ KPI v93A144 LW’E’Jcﬂ']ﬂ']ﬁﬁﬂ‘]ﬂ1ﬂ@hlﬂﬁ\?igﬂﬂﬂ?']ullﬁﬂﬂ']\‘lell@\iﬂ'ﬂllﬁllwu‘ﬁ 1P
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KPI no. (ﬁ'w’c’f 3) Subset for alpha = .05
2 3 4
3 3.3357
2 3.3929
1 3.8979
5 4.0929 | 4.0929
4 4.2643
6 4.7429
7 4.8143
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9
¥ o J 1 @ [ a A
1INMINARDIHIANVANAUTTEH I FIAY T2 ANTNIN (Key Performance Index; KPI)

v
v9aM1/aniu@IrIALsea@NnTan (Key Performance Index; KPI) ¥84miad 1518111304 Wans

NAAOUVDY Duncan 1NajUaNuFuius laosm ladinsa 4.8

a v o o ' Y (a Y 1
M1319N 4-28 ﬂ?ﬁTQﬁiﬂﬂ??NﬁNWH‘ﬁiZﬁ?N KPI ﬂT]Jﬁﬂ vs. A8

Retailer’s KPI

Wholesaler’s KPI

Strong Relationship Weak Relationship

Sales FR" SL, S IT, POF, F F, OFCT
Forecast Accuracy F SL, S, FR, IT OFCT, POF
Inventory Turnover | SL, FR FR,IT |IT,S S, F, | OFCT

POF
Retail Out-of-Stock | POF, FR, SL FR,SL, F IT, S, OFCT
Service Level F, FR, SL, IT SL, IT, S S, POF POF, OFCT
Fill Rate FR, SL F, IT IT, POF OFCT, S

* (FR = Fill Rate, SL = Service Level, S = Sales, IT= Inventory Turnover, POF = Perfect Order Fulfillment,

F = Forecast Accuracy, OFCT = Order Fulfillment Cycle Time)

{ 9 Y} v o Y 1 v
fl]’lﬂ@]’lﬁ’l\?ﬁ 4.8 li'lﬁ'lll'lﬁﬂﬁiqﬂulﬂﬂ'l KPI SU'O\W]'IL]JaﬂT]ﬂG]G]'J 'f)ullﬂl,l,ﬂ Uﬁlﬂmﬂaﬂ(sales)

1o 4 [ a 9 v
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Swau | Swaududr | dwou
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Sales Increase/ Decrease vs. Target Event - - - - - 2
(%)
2.anuiudr lumsnennsel
Sales and Order Forecast Accuracy - - - - - 2
(%)
3.8a5MmMyuNeuduAIAIAG
Inventory Turns/ Periods of Supply 13.43 10.83 12.13 2 - 2
()
4. 52aums IWusms
Service Level 95.24% | 78.43% | 86.83% 2 - 2
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5.8AT1MIANAY
Fill Rate 21.57% 4.76% 13.17% 2 - 2
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7.50UMIVAN
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