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APPENDIX A

The questionnaire used in the thesis (series 1).
Sample questionnaire about the criteria for performance measurement
of supply chain management for exported frozen foods
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The questionnaire used in the thesis (series 2).
Sample questionnaire about the weight of the criteria by pairwise comparison.
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The questionnaire used in the thesis (series 3).
Sample questionnaire used to evaluate the performance of supply chain management.
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( Ratio of Transportation and Inventory Cost)
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( Customer Complaints)

( Responsiveness)
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(Customer On-Time Rate)
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(Supplier On-Time Rate)
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( Rate of Returned Goods)
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(Inter-organizational alignment)
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(Customer contract and the level of information exchange)
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APPENDIX B

Name of experts
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1. Academic experts on Supply chain management and Logistics

Name

Expert’s information

Asst. Prof. Duangpun
Kritchanchai

Position : Professor of Department of Industrial
Engineering, Faculty of Engineering, Mahidol
University

Academic Achievement :

B.Eng. (Production Engineering), KMUTT

M.S. (Operations Mgt and Mfg Systems). U of
Nottingham

Ph.D.(Mfg. Eng. & Operations), U of Nottingham

Phone (02)889-2138 Ext. 6218

E-mail: egdkc@mahidol.ac.th

Asst. Prof. Rapeepan
Pitakaso

Position : Professor of Department of Industrial
Engineering, Faculty of Engineering, Ubon Ratchathani
University

Academic Achievement :

B.Eng. (Industrial Engineering), UBU

M.Eng (Industrial Engineering), AIT

Dr.rer.soc.oec (Business Administration: Production,
Logistical and Operation Management), University of
Vienna, Austria

E-mail: enrapepi@ubu.ac.th




135

Name Expert’s information
Dr.Vichai Position : Professor of Department of Industrial
Rungreunganun Engineering, Faculty of Engineering, King

Mongkut’s University of Technology North Bangkok

Academic Achievement :
B.Sc. (Physics), Chulalongkorn University.

M. Eng (Industrial
Engineering), Chulalongkorn University.

D. Eng (Industrial Engineering), Kasetsart University.

Phone 02-9132500 Ext. 8510

E-mail: r_vichai@kmutnb.ac.th

2. Experts who work on planning policy or supply chain management and
logistics for manufactory in the government

Name Expert’s information
Mrs. Salila Position : Logistics engineering expertise,
Yanyongsavat Department of Primary Industries and Mines. Ministry

of Industry
Academic Achievement :

B.Eng. (Industrial Engineering),
Chulalongkorn University

Phone (02)202-3646

E-mail: slila@dpim.go.th



mailto:slila@dpim.go.th
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Name

Expert’s information

Mrs. Kanokwan
Thepwiwatjit

Position: Manager of supply chain management
department, The Union Frozen Products Co., Ltd.

Member of Logistics’ bureau, Department of
Primary Industries and Mines. Ministry of Industry

Academic Achievement :
M.A. (Business Economics), Thammasat University

MIM (Master in International Marketing).

Phone (034)820-629

E-mail: kanokwan@ufp.co.th

Mr. Birasit Boonnam

Position : General Manager of supply chain
management department , CPF Trading CO.,Ltd

Member of Logistics’ bureau, Department of
Primary Industries and Mines. Ministry of Industry

Academic Achievement :

M. Eng (Engineering Management), Chulalongkorn
University

Certified Supply Chain Professional
Basics of Supply Chain Management

Phone (089)188-4141

E-mail: birasit.boonnam@gmail.com



http://dict.longdo.com/search/bureau
http://dict.longdo.com/search/bureau
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3. Experts who work on Supply chain management and Logistics in

manufactory

Name

Expert’s information

Ms. Pawaphat
Chomched

Position: Manager of research and development
department, B Foods Product International Co., Ltd.

Academic Achievement :
B.Sc. (Food Engineering), Kasetsart University.
M.Sc. (Agro-Industrial Technology Management),

Kasetsart University.

Phone (036) 436333-40 Ext.1514

E-mail: Pawaphatc@betagro.com

Mr. Jakapol Rugsat

Position: General Manager, Sahareung Co., Ltd.

Academic Achievement :

B.Sc. (Information and Communication Technology ),
Mahidol University

Phone (089) 896-3069

E-mail: abelinze@gmail.com
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Name Expert’s information
Mr. Werasak Position: Researcher, Research and development
Sanyatsamut department, Vegetable processing plant, Royal Project

Foundation

Academic Achievement :
B.Sc. (Agro-industry), Chiang Mai university

M.Acc. (Agro-Industry Management), Chiang Mai
university

Phone (081)950-6768

E-mail: ballbeck@hotmail.com




APPENDIX C

Pairwise comparison result for criteria’s weight
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Table c1 Pairwise comparison for main criteria of the first expert

The first expert W;
=
e
(@)
% o
3 E T T Taa/T
ny o = w AW' | AW /W
Criteria > > S £
= 12} > =
2 5 = Q E
= = S |85
i g | © |ES
i N ™ | <
1. Efficiency 1 1/6 1/3 1/6 ]0.058 | 0.237 4.068
2. Responsiveness 6 1 4 4 10546 | 2.480 4.545
3. Quality 3 1/4 1 1/3 ]10.130 | 0.529 4.087
4.Inter-organizational | g | 1 | 3 | 1 |o2e7| 1.141 | 4278
alignment
Vertical sum 16.000 | 1.667 | 8.333 | 5.500 | 1.000
1/n S(AW'/W') = 4.245
Consistency index, CI = 0.082

CR = 0.091
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Table c2 Pairwise comparison for main criteria of the second expert

The second expert W;
A —
= g
. > g S| W Aaw' | AawTwT
Criteria S 'S IS
kT S = = E
S =1 T |5 8 S
= @ > = 2.2
L o O |£ 67
< N o |
1.Efficiency 1 1/4 | 1/6 6 0.129] 0538 | 4.156
2. Responsiveness 4 1 1/2 7 0.310] 1.373 | 4.433
3. Quality 6 2 1 9 0.520] 2.283 | 4.389
4. Inter-organizational | 16 | 97 | 19 | 1 |0.041|0.164 | 4033
alignment
Vertical sum 11.167 | 3.393 | 1.778 | 23.000 | 1.000
1/n S(AW'/W') = 4.253
Consistency index, CI = 0.084
CR = 0.094
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Table c3 Pairwise comparison for main criteria of the third expert

The third expert W;
(72}
< =
o . > | 2 S w' | aw' | awTw?
Criteria 2 'S T g
D < > Ay —
'S 82 | £ |15 ¢
= 3 35 1€ o.9
L 04 O £5T
—i ol (oo B
1. Efficiency : 2 1 3 0.336 | 1.387 4.130
2. Responsiveness 1/2 1 1/3 3 0.190 | 0.779 4.106
3. Quality 1 3 1 3 0.375 | 1.577 4.202

4.Inter-organizational | 1,3 | 93 | 13 | 1 | 0099 | 0399 | 4.040
alignment

Vertical sum 2.833 | 6.333 | 2.667 | 1.000 | 1.000
1/n S(AWWT) = 4119
Consistency index, CI = 0.404

CR = 0.044



143

Table c4 Pairwise comparison for main criteria of the forth expert

The forth expert W;
wn
= E
4 > | 8 S wh | aw' | awTw?
Criteria e ‘B Il
@ < P ONE
= o = ;=
= 2| 8 885
i, x O €57
i o (o B~
1.Efficiency 1 1 4 3 0.403 | 1.631 4.045
2. Responsiveness 1 1 3 2 0.340 | 1.374 4.044
3. Quality 1/4 1/3 1 1 0.116 | 0.471 4.023
4. Inter-organizational | ;3 | 155 | 1 | 1 |o0140| 0561 | 4013
alignment
Vertical sum 2.583 | 2.833 | 9.000 | 7.000 | 1.000

1/n T(AW/WT) = 4.031
Consistency index, CI = 0.010
CR = 0.011
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Table ¢c5 Pairwise comparison for main criteria of the fifth expert

The fifth expert W;
wn
= E
4 > | 2 S| W | AwT | AWTWT
Criteria e ‘B s 5
@ < P DNE
S| 8] % |5&8¢
= O .=
H | & | & |ESS
i o o |~
1.Efficiency 1 3 3 7 0.532 | 2.291 4.303
2. Responsiveness 1/3 1 1 1 0.154 ]| 0.654 4.198
3. Quality 1/3 1 1 5 0.225] 1.001 4.445
4.Inter-organizational | 47 | 4 | g5 | 1 lo089| 0.364 | 4.091
alignment
Vertical sum 1.810 | 6.000 | 5.200 | 14.000 | 1.000
1/n T(AW'/W') = 4.259
Consistency index, CI = 0.086

CR = 0.096
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Table c6 Pairwise comparison for main criteria of the sixth expert

The sixth expert W;
(75)
= E
4 > 2 S w | aw" | awTw’
Criteria e ‘D T g
@ = > N
= o) z |, g
g 2 | S &8§
i 2 & E 5%
i [ o~
1.Efficiency 1 3 1/5 1/3 10.125| 0.502 4.009
2. Responsiveness 1/3 1 1/7 1/3 10.062 | 0.259 4.149
3. Quality 5 7 l 5 ]0.608| 2.691 | 4.423
4.Inter-organizational | 5| 3 | 15 | 1 0204 0.889 | 4.360
alignment
Vertical sum 9.333 | 14.000 | 1.543 | 6.667 | 1.000
1/n T(AW'/W') = 4.235

Consistency index, Cl 0.078
CR = 0.087
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Table c7 Pairwise comparison for main criteria of the seventh expert

The seventh expert W;
(72}
E
. > | 2 S| wh AW | AWTWT
Criteria = ‘B g5
kS 5 2 = £
S 2 T |5 8 S
= <} > = 2.2
LLl o O |£ 6
—i ol ™ <t
1.Efficiency P 1/4 7 9 0.311] 1.330 | 4.282
2. Responsiveness 4 1 8 8 0.580] 2.698 | 4.653
3. Quality 17 1/8 1 1 0.055] 0.226 | 4.079
4. Inter-organizational | y,9 | 18 | 3 1 |oo0s4]0216 | 4010
alignment
Vertical sum 5.254 | 1.500 | 17.000 | 19.000 | 1.000
1/n S(AW'W') = 4.256
Consistency index, CI = 0.085
CR = 0.095
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Table c8 Pairwise comparison for main criteria of the eighth expert

The eight expert W;
A -
= g
. > | 2 S| wh | aw™ | awTw’
Criteria = ‘B g 5
D < > iy =
5| 8| 5 |5&8¢E
= = O .2
5 & | 5 EZS
—i ol [ A
1.Efficiency 1 1 1/5 1 0.141 | 0.568 4.017
2. Responsiveness 3 1 1/3 1 0.159 | 0.640 4.019
3. Quality 5 6 1 3 0.540 | 2.202 4.077
4. Inter-organizational | 4 |4 | g3 | 1 | 0159 | 0.640 | 4.019
alignment
Vertical sum 8.000 | 6.000 | 1.867 | 6.000 | 1.000
1/n S(AW'/W') = 4.033
Consistency index, CI = 0.011
CR = 0.012
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Table c9 Pairwise comparison for main criteria of the ninth expert

The ninth expert W;
A —
2 2
. ~ 2 S 4w | aw' | awTw’
Criteria 2 'S T g
3 P =
8| 8 | £ LE&
= —_ O .Y
I T & ES5=
Lo © N~ o
5. Efficiency 1 7 1 1 0.316 | 1.287 4.073
6. Responsiveness 1/7 1 1/7 1/5 10.048 | 0.197 4.106
7. Quality 1 7 1 3 |0412] 1.735 4.209
8.Inter-organizational | 4 5 | 13 | 1 |o224| 0917 | 4067
alignment
Vertical sum 3.143 | 20.000 | 2.476 | 5.200 | 1.000

1/n S(AWWD = 4121
Consistency index, CI = 0.040
CR = 0.045
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Table c10 Pairwise comparison for “Efficiency” sub-criteria of the first expert

The first expert W;
o
&
% ) S g T T Tapn/T
S = 5 =9l W AW' | AW /W
Criteria % 2| Sl A
= S |98
T S IS o Fc
TS| §E |§g2
s 8 |EE
—i o ™
1. Production accuracy rate 1 6 0.739 | 2.306 3.120
2. Damage rate 1/6 1 0.160 | 0.485 3.029
3.Ratio of transportation and
inventory cost 1/6 1/2 1 0.101 | 0.304 3.014
Vertical sum 1.333 | 7.500 | 9.000 | 1.000
1/n S(AW'/W') = 3.054
Consistency index, CI = 0.027
CR = 0.047
Table c11 Pairwise comparison for “Efficiency” sub-criteria of the second expert
The second expert W;
o
s
% <) S g T T Tapn/T
S = = =9l W AW' | AW /W
Criteria 22| S |_E
S & & |oo g
T S 5] o ¢
S 8 E Ec9
as| 8 [FEE
—i o |m
1.Production accuracy rate 1 4 5 0.665 | 2.109 3.171
2. Damage rate 1/4 1 3 0.231 | 0.709 3.068
3.Ratio of transportation and
inventory cost 1/5 1/3 1 0.104 | 0.314 3.023
Vertical sum 1.450 | 5.333 | 9.000 | 1.000
1/n T(AW'/W'") = 3.087
Consistency index, CI = 0.043
CR = 0.075
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Table c12 Pairwise comparison for “Efficiency” sub-criteria of the third expert

The third expert W;
o
&
% ) S g T T Tapn/T
S = = = 9ol W AW | AW'/W
Criteria % 3] S 2
—p > |©828
S S 5] o Fc
£3| £ |Bg2
e 8 |¢gEE
i o |»m
1.Production accuracy rate 1 1/3 0.298 | 0.925 3.104
2. Damage rate 3 1 0.632 | 2.013 3.182
3.Ratio of transportation and
inventory cost 1/6 1/7 1 0.069 | 0.209 3.018
Vertical sum 4.167 | 1.476 | 14.000 | 1.000
1/n T(AWW") = 3.101
Consistency index, CI = 0.051
CR = 0.087
Table c13 Pairwise comparison for “Efficiency” sub-criteria of the forth expert
The forth expert W;
o
s
% ) S g T T Tapn/T
S = = = ol W AW | AW'/W
Criteria '% 2| = S
S > |©938¢2
83| € |2256
t8| 3 &2
—i ol |[m
1.Production accuracy rate 1 1/3 6 0.298 | 0.925 3.104
2. Damage rate 3 1 7 0.632 | 2.013 3.182
3.Ratio of transportation and
inventory cost 1/6 1/7 1 0.069 | 0.209 3.018
Vertical sum 4.167 | 1.476 | 14.000 | 1.000
1/n T(AWW") = 3.101
Consistency index, CI = 0.033
CR = 0.056
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Table c14 Pairwise comparison for “Efficiency” sub-criteria of the fifth expert

The fifth expert W;
o
&
% ) S g T T Tapn/T
S = 5 =9l W AW' | AW /W
Criteria 22| £ |_E
= > |[© g8
T S I o Fc
TS| §E |§g2
s 8 |EE
—i o ™
1. Production accuracy rate 1 3 3 0.600 | 1.800 3.000
2. Damage rate 1/3 1 1 0.200 | 0.600 3.000
3.Ratio of transportation and
inventory cost 1/3 1 1 0.200 | 0.600 3.000
Vertical sum 1.667 | 5.000 | 5.000 | 1.000
1/n T(AW'/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
Table c15 Pairwise comparison for “Efficiency” sub-criteria of the sixth expert
The sixth expert W;
©
&
gl & | §8
o §-| S ol W' | Aaw™ | AwTwW'
Criteria 53 g [BE
S5 8 & |08 8
T 3 - = =
e (&) S c — O
a8 Q |82
—i SN (5]
1. Production accuracy rate 1 7 6 0.751 | 2.393 3.186
2. Damage rate 1/7 1 2 0.150 | 0.455 3.041
3.Ratio of transportation and
inventory cost 1/6 1/2 1 0.099 | 0.299 3.019
Vertical sum 1.310 | 8.500 | 9.000 | 1.000
1/n T(AW'/WT) = 3.082
Consistency index, CI = 0.041
CR = 0.071
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Table c16 Pairwise comparison for “Efficiency” sub-criteria of the seventh expert

The seven expert W;
©
S
gl 8 | E8
. AN & = o W' | AWT | AWTWT
Criteria E3| @ |
=g g |28
B 3 E [BG S
I i =
E8| & gg2
—i ol ™
1.Production accuracy rate 1 5 1/3 0.283 | 0.866 3.062
2. Damage rate 1/5 1 17 0.074 | 0.222 3.013
3.Ratio of transportation and
inventory cost 3 7 1 0.643 | 2.008 | 3.121
Vertical sum 4.200 | 13.000 | 1.476 | 1.000
1/n S(AW'/W') = 3.066
Consistency index, CI = 0.033
CR = 0.056
Table c17 Pairwise comparison for “Efficiency” sub-criteria of the eighth expert
The eight expert W;
©
s
g & | 58
L S-| € Z o w' | AWT | AWTWT
Criteria 53| @ [BE
S S & |08 8
T S S S
2 8 g |8 c Q@
a3 A g2
i o |3
1.Production accuracy rate 1 5 1 0.455 | 1.364 3.000
2. Damage rate 1/5 1 1/5 0.090 | 0.273 3.000
3.Ratio of transportation and
inventory cost 1 5 1 0.455 | 1.364 3.000
Vertical sum 2.200 | 11.000 | 2.200 | 1.000
1/n T(AW'/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
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Table c18 Pairwise comparison for “Efficiency” sub-criteria of the ninth expert

The ninth expert W;
o
&
gl ¢ | §8
> Sl = = ol W' | AWT | AWTWT
Criteria E3| 2 |5€D
S & |08 8
S3| E |E&%
= O 15 T C g
O © ()] x sgs
i o |»m
1.Production accuracy rate 1 7 0.776 | 2.477 3.190
2. Damage rate 17 1 0.1555 | 0.471 3.043
3.Ratio of transportation and
inventory cost 1/9 1/3 1 0.069 | 0.206 3.013
Vertical sum 1.254 | 8.333 | 13.000 | 1.000
1/n T(AW'/W') = 3.082
Consistency index, CI = 0.041
CR = 0071

Table c19 Pairwise comparison for “Responsiveness” sub-criteria of the first expert

The first expert W;
o
s
g 8| 8%
s=| £ = 3] w' | AawT | AwTwT
Criteria % ol O =S
= S 1088
O S S 0= % =
O O 15 ©c = D
a8 0O |xs8g
—i ol |[m
1.Production accuracy rate 1 1/5 5 0.216 | 0.666 3.089
2. Damage rate 5 1 9 0.723 | 2.353 3.254
3.Ratio of transportation and
inventory cost 1/5 1/9 1 0.061 | 0.185 | 3.017
Vertical sum 6.200 | 1.311 | 15.000 ] 1.000
1/n T(AW'W') = 3.120
Consistency index, CI = 0.060
CR = 0.103
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Table c20 Pairwise comparison for “Responsiveness” sub-criteria of the second expert

The second expert W;
e}
=
2z 2z S ®
sE| £ =3l w' | AW™ | AWTWT
Criteria 53 & |5
=R B2 S 2
T S E |8 @<
(SIS o) S 2 o
& 0 |[Esz
— o |
1.Production accuracy rate 1 1/6 1 0.125 | 0.375 3.000
2. Damage rate 6 1 6 0.750 | 2.250 3.000
3.Ratio of transportation and
inventory cost 1 1/6 1 0.125 0.375 3.000
Vertical sum 8.000 | 1.333 | 8.000 | 1.000

1/n T(AW'/WT)
Consistency index, Cl

CR =
Table c21 Pairwise comparison for “Responsiveness” sub-criteria of the third expert

The third expert W;
e}
s
g 8 | 5%
o §Z| © ol W' | AWT | AWTWT
Criteria 53| 2 |5eD
= g o 8 8
B 3 E 535
e < c c D
a e o |xgsZ2
i ai |
1.Production accuracy rate 1 1/3 0.283 | 0.866 3.062
2. Damage rate 3 1 0.643 | 2.008 3.121
3.Ratio of transportation and
inventory cost 1/5 1/7 1 0.074 | 0.222 3.013
Vertical sum 4.200 | 1.476 | 13.000 | 1.000
1/n S(AW'/W') = 3.066
Consistency index, CI = 0.033
CR = 0.056
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Table c22 Pairwise comparison for “Responsiveness” sub-criteria of the forth expert

The forth expert W;
o
&
2 [5) c B
sE € | 28 w' | aw" | awTwW'
Criteria 53| 2 [5E€
S & |o 98
S3| E &%
= O @ C C g
O © (@) o g =
—i o ™
1.Production accuracy rate 1 1 0.333 | 1.000 0.333
2. Damage rate 1 1 0.333 | 1.000 0.333
3.Ratio of transportation and
inventory cost 1 1 1 0.333 | 1.000 0.333
Vertical sum 3.000 | 3.000 | 3.000
1/n T(AW'W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
Table c23 Pairwise comparison for “Responsiveness” sub-criteria of the fifth expert
The fifth expert W;
=]
s
2 [5) c B
sE & | 28] w' | Aaw" | AW’
Criteria 3| o |B5E
S5 8 & |o 9 8
T 3 = = g =
= s I S c 9
B2 ofaTE &
—i o |m
1.Production accuracy rate 1 5 5 0.714 | 2.143 3.000
2. Damage rate 1/5 1 1 0.143 | 0.429 3.000
3.Ratio of transportation and
inventory cost 1/5 1 1 0.143 | 0.429 3.000
Vertical sum 1.400 | 7.000 | 7.000 | 1.000
1/n T(AW'/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
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Table c24 Pairwise comparison for “Responsiveness” sub-criteria of the sixth expert

The sixth expert W;
©
&
g & | 68
> Saciii, S = o W' | AWT | AWTWT
Criteria 53| o £
ST g |@¢¢g
T S N Sz S
2 2 T |8 ¢ 9
o © N | g =
i ol ™
1.Production accuracy rate 1 5 1/3 0.283 | 0.866 3.062
2. Damage rate 1/5 1 17 0.074 | 0.222 3.013
3.Ratio of transportation and
inventory cost 3 7 1 0.643 | 2.008 3.121
Vertical sum 4.200 | 13.000 | 1.476 | 1.000
1/n S(AW'W') = 3.066
Consistency index, CI = 0.033
CR = 0.056
Table c26 Pairwise comparison for “Responsiveness” sub-criteria of the seventh expert
The seventh expert W;
©
s
g & 52
S=| € = ol W' | AWT | AWT/WT
Criteria 22 o [«E2
- g |@2¢¢g
S 3 = |8 ZF=
0O © @) o g i<
—i o ™
1.Production accuracy rate 1 9 9 0.818 | 2.455 3.000
2. Damage rate 1/9 1 1 0.091 | 0.273 3.000
3.Ratio of transportation and
inventory cost 1/9 1 1 0.091 0.273 3.000
Vertical sum 1.222 | 11.000 | 11.000 | 1.000
1/n T(AW/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000




Table c27 Pairwise comparison
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for “Responsiveness” sub-criteria of the eighth

expert
The eighth expert W;j
ge]
s
2| & | 8%
. AL & = ol W' | AWT | AWTWT
Criteria 5 0 @ B L€
S (& & |o 98
S3| E &%
= O 1+ T C g
o © (@) o © =
—i o |»m
1.Production accuracy rate 1 1 0.333 | 1.000 3.000
2. Damage rate 1 1 0.333 | 1.000 3.000
3.Ratio of transportation and
inventory cost 1 1 1 0.333 | 1.000 3.000
Vertical sum 3.000 | 3.000 | 3.000 | 1.000
1/n T(AW'/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
Table c28 Pairwise comparison for “Responsiveness” sub-criteria of the ninth expert
The ninth expert W;j
o
s
E & | §8
o §- | S = o] W' | AWT | AWTWT
Criteria Z 3 v |5 &
S5 O & |08 8
83| E |[§25
T2 8 g8z
—i ol |™
1.Production accuracy rate 1 1/9 1/9 0.053 | 0.158 | 3.000
2. Damage rate 9 1 1 0.474 | 1.421 | 3.000
3.Ratio of transportation and
inventory cost 9 1 1 0.474 | 1.421 | 3.000
Vertical sum 19.000 | 2.111 | 2.111 | 1.000
1/n T(AW'/W') = 3.000
Consistency index, CI = 0.000
CR = 0.000
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Table c29 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the first expert

The first expert W;
S -
© 8]
g o
S g _ wh| AW | AWTWT
o (o
Criteria 5328 o § > 5
EoE2522 g
o < g S= o S g
g -85 S< E &
O 5533 2 ucé’ 2
— o\
1.Customer contract and the
level information exchange i 9 0.900 | 1.800 | 2.000
2.Supplier contract and the
level information exchange 1/9 1 0.100 | 0.200 | 2.000
Vertical sum 1.111 10.000 1.000
1/n T(AW/W') = 2.000
Consistency index, CI = 0.000
CR = 0.000

Table c30 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the second expert

The second expert W;
o
= s §
£ 88
S = = E T T T T
v 8T c S5 W AWT | AWT/W
Criteria s @2 o OF
Dl &
EQecl 235
P e o > <
g o) 8 [} %2 R
OSESD n 2 S
= O
- o
1.Customer contract and the
level information exchange 1 1 0.500 | 1.000 | 2.000
2.Supplier contract and the
level information exchange 1 1 0.500 | 1.000 2.000
Vertical sum 2 2 1.000
1/n S(AW'/WT) = 2.000
Consistency index, CI = 0.000
CR = 0.000
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Table c31 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the third expert

The third expert W;
= &
vt 8STc |53 wh | AWT | AWTWT
Criteria 522 2° > 8§
Ewd82c=2259
SEEc=E 083
= ¥ = cloc E g
STEegle2* 5 c
OGESBEE
C .= O
—i o\
1.Customer contract and the
level information exchange 1 3 0.750 | 1.500 | 0.200
2.Supplier contract and the
level information exchange 1/3 1 0.250 | 0.500 | 0.200
Vertical sum 1.333 4.000 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000
CR = 0.000

Table c32 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the forth expert

The forth expert W;
S c
g =S
S S
S = s E T T Tan/T
y, N 8 s S/ o W AW' | AW /W
Criteria 522 g OF
] TR <)
S£ES 2T P
2o L S|l a2 8
OSES d2g
- @O
- ol
1.Customer contract and the
level information exchange i 1 0.500 | 1.000 | 2.000
2.Supplier contract and the
level information exchange 1 1 0.500 | 1.000 | 2.000
Vertical sum 2.000 2.000 1.000
1/n T(AW'W') = 2.000
Consistency index, CI = 0.000
CR = 0.000
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Table ¢33 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the fifth expert

The fifth expert W;
3 5
= <
vt 8STc |53 wh | AWT | AWTWT
Criteria 522 2° > 8§
EwZ2c2E 3
S EG= o 88
=2+ = clac ES
22E¢5555
O c.E aldh _c% E %
—i o\
1.Customer contract and the
level information exchange 1 3 0.750 | 1.500 | 2.000
2.Supplier contract and the
level information exchange 1/3 1 0.250 | 0.500 | 2.000
Vertical sum 1.333 4.000 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000
CR = 0.000

Table ¢34 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the sixth expert

The sixth expert W;
S c
g =S
£ S &
S = s E T T Tan/T
y, N 8¢ c S/ O wW AW’ | AW /W
Criteria s o 2 ol O =
SZES|S3h
2989 522
Ocg.E 3 & é %
- ol
1.Customer contract and the
level information exchange i 1/5 0.167 | 0.333 | 2.000
2.Supplier contract and the
level information exchange S 1 0.833 | 1.667 | 2.000
Vertical sum 6.000 1.200 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000
CR = 0.000
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Table ¢35 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the seventh expert

The seventh expert W;
g 5
= <
vt 8STc |53 wh | AWT | AWTWT
Criteria 522 2° > 8§
EwZ2c2E 3
S EG= o 88
=2+ = clac ES
22E¢5555
O c.E aldh _c% E %
—i o\
1.Customer contract and the
level information exchange 1 9 0.900 | 1.800 | 2.000
2.Supplier contract and the
level information exchange 1/9 1 0.100 | 0.200 | 2.000
Vertical sum 1.111 10.00 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000
CR = 0.000

Table c36 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the eighth expert

The eighth expert W;
e
5 s 5
£ S
S = = E T T Ty
. Ny 8T c == W AW | AW'/W
Criteral s 2 ol O =
SZES ST d
2929 522
O s.E 3| d g %
— o
1.Customer contract and the
level information exchange I 1 0.500 | 1.000 | 2.000
2.Supplier contract and the
level information exchange 1 1 0.500 | 1.000 | 2.000
Vertical sum 2.000 2.000 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000

CR

= 0.000
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Table ¢37 Pairwise comparison for “Inter-organizational alignment” sub-criteria of

the ninth expert

The ninth expert W;
g 5
= <
S 8STc |53 wh | AWT | AWTWT
Criterai 522 2° > 8§
EoZ2s=E% 3
SE EQ= o 8 g
258 GlaS g &
OC&=3a32¢¢
- o\
1.Customer contract and the
level information exchange 1 S 0.833 | 1.667 | 2.000
2.Supplier contract and the
level information exchange 1/5 1 0.167 | 0.333 | 2.000
Vertical sum 1.200 6.000 1.000
1/n T(AW'/W') = 2.000
Consistency index, CI = 0.000

CR

= 0.000




APPENDIX D

Pairwise comparison result of Balanced Scorecard perspectives’ weight
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Table d1 The weight for Balanced Scorecard perspectives’ weight on “Production
accuracy rate” criterion

Production W,
accuracy rate
A
; S IS REND £ 9
Perspectives c S c B S 5
I 47 o 9 =
= =) = O o 2
i O £S5 | 08
The first expert 0.197 | 0.680 | 0.062 | 0.043 0.080
The second expert 0.054 | 0.352 | 0.500 | 0.085 0.085
The third expert 0.235 | 0.081 | 0.581 | 0.172 0.096
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.555 | 0.253 | 0.097 | 0.125 0.035
The sixth expert 0.603 | 0.237 | 0.078 | 0.029 0.087
The seventh expert 0.115 | 0.595 | 0.225 | 0.050 0.077
The eighth expert 0.217 | 0.525 | 0.123 | 0.115 0.082
The ninth expert 0.054 | 0.214 | 0.105 | 0.054 0.100
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Table d2 The weight for Balanced Scorecard perspectives’ weight on “Damage rate”
criterion

Damage rate W;
5 E
s 2 - | 2 CR
Perspectives 2 5 €2 | €8
5] b7 o 9 =5
= = = > 2
[ O £5| 38
The first expert 0.041 | 0.223 | 0.459 | 0.277 0.093
The second expert 0.051 | 0.143 | 0.375 | 0.431 0.027
The third expert 0.052 | 0.054 | 0.352 | 0.542 0.013
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The sixth expert 0.109 | 0.549 | 0.061 | 0.281 0.094
The seventh expert 0.128 | 0.569 | 0.066 | 0.237 0.053
The eighth expert 0.169 | 0.505 | 0.051 | 0.275 0.086
The ninth expert 0.054 | 0.052 | 0.306 | 0.588 0.086
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Table d3 The weight for Balanced Scorecard perspectives’ weight on “Ratio of
transportation and inventory cost” criterion

Ratio of
transportation and W;
inventory cost
= CR
= 5 ~ o =
Perspectives < S £E2 | €5
[ b7 o 9 =
= = =2 o2
i O £S5 | 08
The first expert 0.562 | 0.118 | 0.250 | 0.070 0.094
The second expert 0.457 | 0.123 | 0.368 | 0.052 0.100
The third expert 0.125 | 0.082 | 0.417 | 0.376 0.100
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The sixth expert 0.268 | 0.132 | 0.042 | 0.558 0.065
The seventh expert 0.312 | 0.035 | 0.410 | 0.241 0.057
The eighth expert 0.527 | 0.205 | 0.134 | 0.134 0.070
The ninth expert 0.608 | 0.062 | 0.125 | 0.205 0.087
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Table d4 The weight for Balanced Scorecard perspectives’ weight on “Customer
complaints” criterion

Customer W
complaints !
=
2| E|g,|2E] <R
Perspectives < S e8I ES
= | 8 | 58§z
i O £5| 38
The first expert 0.062 | 0.608 | 0.205 | 0.125 0.087

The second expert 0.086 | 0.571 | 0.298 | 0.045 0.078

The third expert 0.056 | 0.181 | 0.276 | 0.487 0.094
The forth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The fifth expert 0.283 | 0.473 | 0.122 | 0.122 0.057
The sixth expert 0.454 | 0.276 | 0.078 | 0.198 0.099
The seventh expert 0.045 | 0.557 | 0.199 | 0.199 0.094

The eighth expert 0.064 | 0.628 | 0.154 | 0.154 0.027

The ninth expert 0.037 | 0.321 | 0.321 | 0.321 0.000
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Table d5 The weight for Balanced Scorecard perspectives’ weight on “Customer on-
time rate” criterion

Customer on-time W,
rate
=
25 20, b\ "
Perspectives < S e8I ES
1] k7] o 9 =
= = = O D2
I (@) S5 | 0
The first expert 0.043 | 0.159 | 0.361 | 0.526 0.095
The second expert 0.068 | 0.299 | 0.431 | 0.202 0.089
The third expert 0.229 | 0.055 | 0.119 | 0.597 0.091
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.500 | 0.167 | 0.167 | 0.166 0.000
The sixth expert 0.167 | 0.526 | 0.051 | 0.196 0.095
The seventh expert 0.045 | 0.557 | 0.199 | 0.199 0.094
The eighth expert 0.153 | 0.401 | 0.348 | 0.098 0.097
The ninth expert 0.052 | 0.166 | 0.294 | 0.488 0.085
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Table d6 The weight for Balanced Scorecard perspectives’ weight on “Supplier on-
time rate” criterion

Supplier on-time

W;
rate

=
2| E|g,|2E] <R

Perspectives < 5 e8I ES

I k7] o 9 =

= = = O D2

I (@) S5 | 0
The first expert 0.056 | 0.056 | 0.362 | 0.526 0.087

The second expert 0.145 | 0.058 | 0.394 | 0.403 0.089

The third expert 0.060 | 0.493 | 0.257 | 0.190 0.081
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.500 | 0.167 | 0.167 | 0.166 0.000
The sixth expert 0.408 | 0.273 | 0.086 | 0.233 0.100

The seventh expert 0.050 | 0.050 | 0.450 | 0.450 0.000

The eighth expert 0.155 | 0.442 | 0.234 | 0.169 0.097

The ninth expert 0.416 | 0.088 | 0.325 | 0.171 0.054




170

Table d7 The weight for Balanced Scorecard perspectives’ weight on “Rate of
returned product” criterion

Rate of returned
W;
product
5 £ CR
< = d (=
Perspectives < 5 €2 £8
1] k7] o 9 =
= = = O D2
o O S5 | 08
The first expert 0.056 | 0.056 | 0.362 | 0.526 0.087
The second expert 0.058 | 0.246 | 0.211 | 0.485 0.051
The third expert 0.040 | 0.485 | 0.323 | 0.152 0.096
The forth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The fifth expert 0.253 | 0.555 | 0.097 | 0.097 0.016
The sixth expert 0.432 | 0.108 | 0.066 | 0.394 0.085
The seventh expert 0.045 | 0.557 | 0.199 | 0.199 0.094
The eighth expert 0.035 | 0.563 | 0.201 | 0.201 0.094
The ninth expert 0.723 | 0.059 | 0.083 | 0.135 0.083
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Table d8 The weight for Balanced Scorecard perspectives’ weight on “Customer
contract and the level of information exchange” criterion

Customer contract
ar_1d the Iev_el of W,
information
exchange
CR
=
= 5 —~ o =
Perspectives < S £E2 | €5
[ b7 o 9 =
= =] = o 2
i O £S5 | 08
The first expert 0.051 | 0.585 | 0.256 | 0.108 0.081
The second expert 0.241 | 0.625 | 0.067 | 0.067 0.100
The third expert 0.076 | 0.386 | 0.350 | 0.188 0.100
The forth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The fifth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The sixth expert 0.235 | 0.550 | 0.098 | 0.117 0.099
The seventh expert 0.650 | 0.071 | 0.071 | 0.208 0.095
The eighth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The ninth expert 0.062 | 0.380 | 0.380 | 0.178 0.059
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Table d9 The weight for Balanced Scorecard perspectives’ weight on “Supplier
contract and the level of information exchange” criterion

Supplier contract
ar_1d the Iev_el of W,
information
exchange
CR

=

= 5 ~ o =

Perspectives < S £E2 | €5

© k7] o 9 =

= = =2 o2

i O £S5 | 08
The first expert 0.051 | 0.585 | 0.256 | 0.108 0.081
The second expert 0.697 | 0.074 | 0.125 | 0.131 0.080
The third expert 0.076 | 0.386 | 0.350 | 0.188 0.100
The forth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The fifth expert 0.375 | 0.375 | 0.125 | 0.125 0.000
The sixth expert 0.128 | 0.532 | 0.067 | 0.273 0.075
The seventh expert 0.662 | 0.054 | 0.142 | 0.142 0.094
The eighth expert 0.250 | 0.250 | 0.250 | 0.250 0.000
The ninth expert 0.084 | 0.050 | 0.447 | 0.418 0.078




APPENDIX E

The division for data analysis
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1. Product accuracy rate

The percentage of product accuracy rate of 24 sample group is gathered and
arranged the observations in ascending order shown as;
99.50,99.00,99.00,99.00,99.00,99.00,98.50,98.00,98.00,98.00,97.50,97.50,97.00,
97.00,97.00,95.00,95.00,92.50,92.50,92.50,92.50,92.50,92.50,92.00

n+1
Q1 = Value of (T) th item

= Value of (244—+1) th item

= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=92.50+0.25(92.50-92.50)

=92.50
2(n+1) .
Q, = Value of (T) th item

= Value of (@) th item

= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
=97.00+0.5(97.50-97.00)

=97.25
3(n+1) .
Q3 = Value of (T) th item

= Value of (@) th item

= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=98.50+0.75(99.00-98.50)
=98.625

Quartile Deviation (Q.D)
_Q3—0Q; 98625-9250 6.125
. 2 2 .
Coefficient of Quartile Deviation
_Q3—0Q; 98.625—-9250  6.125

Q3+ 0Q; 9862549250 191.125

= 3.0625

= 0.032

2. Damage rate

The percentage of damage rate of 24 sample group is gathered and arranged the
observations in ascending order shown as;
0.50,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,1.00,2.00,2.00,2.00,
3.00,3.00,3.00,3.00,3.00,3.00,3.00
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Because the data collected is often very similar. There cannot be

divided by Quartiles method. Consequently, researcher divided the data
into four equal ranges as follows.

Table el Range of damage rate

Range Damage rate
1 0-0.75%
2 0.75-1.5%
3 1.5-2.25%
4 2.25-3

3. Ratio of transportation and inventory cost

The ratio of transportation and inventory cost of 24 sample group is gathered
and arranged the observations in ascending order shown as;

32.5,32.5,32.5,32.5,32.5,32.5,32.5,32.5,32.5,35,35,35,37.5,40,40,42.5,42.5,42.5,4
2.5,42.5,,42.5,45,45,45

n+1
Q1 = Value of (T) th item

= Value of (244—“) th item

= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=32.5+0.25(32.5-32.5)

=32.5

Q, = Value of th item

5

= Value of (Z(Zi“)) th item

= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
=35.0+0.5(37.5-35.0)

=36.25

Q3 = Value of th item

(S(n + 1))
4
= Value of (3(2?1)) th item

= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=42.5+0.75(42.5-42.5)

=42.5
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Quartile Deviation (Q.D)

— 425-325 10
=Q32Q1= 10 oo

2 2
Coefficient of Quartile Deviation
_ Q3 — Q4 _ 42.5—-32.5 _ 6.125
T Q3+0Q; 425+325 75

= 0.082

4. Customer complaints
The percentage of customer complaints of 24 sample group is gathered and
arranged the observations in ascending order shown as;

90,90,90,90,95,95,95,95,95,95,96,96,96,96.5,97,97,97.5,98,98,98.5,98.5,99,99.5,
100

n+1
Q1 = Value of (T) th item

= Value of (244—+1) th item

= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=05+0.25(95-95)

=95
2(n+1)

Q, = Value of( 2 )th item

= Value of (@) th item

= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
—96+0.5(96-96)

=96
3(n+1) .
Q3 = Value of (T) th item

= Value of (@) th item
= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=08+0.75(98-98)
=98-98

Quartile Deviation (Q.D)
_Q3—Qy 98-95 3

-~ N z "z
Coefficient of Quartile Deviation
- 98 — 95 3
Rl =—=10.016

" Q3+0Q; 98495 193
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5. Customer on-time rate

The percentage of customer on-time rate of 24 sample group is gathered and
arranged the observations in ascending order shown as;
95,95,97,97,98,98,98.5,99,99,99,99,99,99,99,99,99,99,99,99.25,99.25,99.5,99.5,9
9.5,99.5

n+1
Q1 = Value of (T) th item

= Value of (244—+1) th item

= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=08+0.25(98.5-98)

=98.375
2(n+1) .
Q, = Value of (T) th item

= Value of (@) th item

= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
=99+0.5(99.25-99)

=99.06
3(n+1) .
Q3 = Value of (T) th item

= Value of (@) th item

= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=09.5+0.75(99.5-99.5)
=995

Quartile Deviation (Q.D)
_Q3—0Q1 99— 98.375 _ 0.625

> 5 5 = 0.313
Coefficient of Quartile Deviation
Q;—0Q; 99 -98.375 0.625
7 = = = 0.003

T Q34+0Q; 99+98375 197.375

Can be seen that Q, is equal to Q3, so the researcher divide the data into
three ranges as follows.

Table e2 Range of customer on-time rate

Range Customer on-time rate
1 95-98.3%
2 98.3-99.06%
3 99.06-99.5%
4 99.5-100%
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6. Supplier on-time rate
The percentage of customer on-time rate of 24 sample group is gathered and
arranged the observations in ascending order shown as;

90,90,90,92.5,92.5,92.5,95,95,95,96,96.5,96.5,97,97,97,97,97,97.5,98,98.5,99,99,
99,99

n+1

Q1 = Value of( 2 )th item

= Value of (244—+1) th item

= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=02.5+0.25(95-92.5)

=94.375

Q, = Value of th item

2(n+1)
)
= Value of (@) th item
= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
=96.5+0.5(97-96.5)

=96.75

Q3 = Value of th item

(B(n + 1))
4
= Value of (@) th item

= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=97.5+0.75(98-97.5)

=97.625

Quartile Deviation (Q.D)

_Q3—0Q; 97.625-94.375 3.25

= = 1.625
2 2 2

Coefficient of Quartile Deviation
_ Q3 — 0Qq _ 97.625 — 94.375 _ 3.25

03+ 0; 97.625+94.375 192

= 0.017

7. Rate of returned product
The percentage of returned product rate of 24 sample group is gathered and
arranged the observations in ascending order shown as;
3.50,3.00,3.00,3.00,2.25,2.25,2.00,2.00,2.00,2.00,2.00,2.00,2.00,2.00,2.00,2.0
0,2.00,2.00,1.50,1.50,1.00,1.00,1.00,1.00
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n+1
Q1 = Value of (T) th item

= Value of (244—“) th item
= Value of (6.25)th item
=6" item+0.25 (7" item-6" item)

=1.50+0.25(2.00-1.50)

=1.875

Q, = Value of th item

o

= Value of (Z(Ziﬂ)) th item

= Value of (12.50)th item
= 12" item+0.50 (12" item-13" item)
=2.00+0.5(2.00-2.00)

=2.00

Q3 = Value of th item

(S(n + 1))
4
= Value of (3(2?1)) th item

= Value of (18.75)th item
=18" item+0.75 (19" item-18" item)

=2.00+0.75(2.50-2.00)

=2.0625

Quartile Deviation (Q.D)
X Q3 — Q1 _ 2.0625 — 1.875 _ 0.1875
y R 2 -T2
Coefficient of Quartile Deviation
_ Q3 — 0 « 2.0625 —-1.875 0.1875

T Q:+0Q; 20625+1.875 39375

= 0.094

= 0.048



APPENDIX F

Data analysis to prioritize the Balanced Scorecard perspectives
By fuzzy AHP method



Data analysis by fuzzy AHP for this step is a comparison of each perspective on each criterion which shows the following.

Table f1 Comparison result of the perspective in each pair of production accuracy rate by fuzzy AHP.

Financial Customer Internal process Learning and growth
Financial 1.000 1.000 1.000 0.692 0.643 0.600 2111 2444 2778 2.889 3.444  4.000
Customer 1.444 1556 1.667 1.000 1.000 1.000 1.889 2.444 3.000 4.222 5.000 5.778
Internal process 0.474 0.409 0.360 0.529 0.409 0.333 1.000 1.000 1.000 2.667 2556 2.444
Learning and growth | 0.346 0.290 0.250 0.237 0.200 0.173 0.375 0.391 0.409 1.000 1.000 1.000
sum 3.264 3.255 3.277 2459 2252 2.106 5375 6.280 7.187 10.778 12.000 13.222

The scores for each perspective of production accuracy rate by fuzzy AHP is shown in Table f 2.

Table f2 The scores for each perspective of production accuracy rate by fuzzy AHP.

Perspective

Financial

Customer

Internal process

Learning and
growth

Score

0.317

0.431

0.171

0.081
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Table f3 Comparison result of the perspective in each pair of damage rate by fuzzy AHP.

Financial Customer Internal process Learning and growth
Financial 1.000 1.000 1.000 | 0.409 0.290 0225 | 0391 0375 0.360 0.257 0.214 0.184
Customer 2444 3.444 4444 |1.000 1.000 1.000 | 1.333 1.222 1.111 0450 0.429 0.409
Internal process 2556 2667 2778 |0.750 0.818 0.900 | 1.000 1.000 1.000 0.563 0.391 0.300
Learning and growth | 3.889 4.667 5444 |2222 2333 2444 | 1778 2556  3.333 1.000 1.000 1.000
sum 9.889 11.778 13.667 |4.381 4.442 4569 | 4502 5.153  5.804 2270 2.034 1.893

The scores for each perspective of damage rate by fuzzy AHP is shown in Table f 4.

Table 4 The scores for each perspective of damage rate by fuzzy AHP.

Perspective Financial Customer Internal process Legiefy/ana
growth
Score 0.083 0.240 0.201 0.476

¢81



Table f5 Comparison result of the perspective in each pair of transportation and inventory cost ratio by fuzzy AHP.

Financial Customer Internal process Learning and growth
Financial 1.000 1.000 1.000 |4.222 4778 5333 | 2222 2556 2889 | 2222 2556 2.889
Customer 0.237 0.209 0.188 |1.000 1.000 1.000 | 0.500 0.474  0.450 0.563 0.600 0.643
Internal process | ) /o0 1391 0346 |2000 2411 2222 | 1.000 1000 1000 | 1333 -1.000 -1.333
Learning and growth
0450 0391 0346 |1.778 1667 1556 | 0.750 -1.000 -0.750 | 1.000 1.000 1.000
sum 2137 1092 1.880 |9.000 9556 10111 | 4472 3.029 3589 | 5118 3.156 3.198

The scores for each perspective of transportation and inventory cost ratio by fuzzy AHP is shown in Table 6.

Table 6 The scores for each perspective of transportation and inventory cost ratio by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.584 0.124 0.157 0.135

€81



Table f7 Comparison result of the perspective in each pair of customer complaints by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 0.231 0.188 0.158 | 0.346 0.290 0.250 | 0.450 0.391 0.346
Customer 4333 5333 6333 | 1.000 1.000 1.000 | 2.444 2778 3.111 | 2.889 3.000 3.111
Internal process 2.889 3444 4000 | 0.409 0.360 0.321 | 1.000 1.000 1.000 | 2.111 1.556 -1.000
Learning and growth | 2.222 2556  2.889 | 0.346 0.333 0.321 | 0474 0.643 -1.000 | 1.000 1.000 1.000
sum 10444 12333 14222 | 1.986 1881 1.801 | 4264 4.711 3.361 | 6.450 5947  3.457

The scores for each perspective of customer complaints by fuzzy AHP is shown in Table f8.

Table f8 The scores for each perspective of customer complaints by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.082 0.541 0.231 0.145
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Table f9 Comparison result of the perspective in each pair of customer on-time rate by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 0.273 0.237 0209 | 0.409 0391 0.375 | 0.391 0.346 0.310

Customer 3.667 4222 4778 | 1.000 1.000 1.000 | 1.778 1.444 1111 | 1.778 1.889  2.000

INECTEL DreEses 2444 2556 2667 | 0563 0.692 0.900 | 1.000 1.000 1.000 | 0.900 0.600  0.450
Learning and growth

2556 2889 3222 | 0563 0529 0500 | 1.111 1.667 2222 | 1.000 1.000 1.000

sum 9667 10.667 11.667 | 2.398 2459 2609 | 4298 4502 4708 | 4069 3.835 3.760

The scores for each perspective of customer on-time rate by fuzzy AHP is shown in Table f10.

Table 10 The scores for each perspective of customer on-time rate by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.091 0.432 0.256 0.304
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Table f11 Comparison result of the perspective in each pair of supplier on-time rate by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 1.667 1556 1.444 | 0.391 0.346 0.310 | 0.429 0.375 0.333

Customer 0.600 0.643 0.692 | 1.000 1.000 1.000 | 0.391 0.346 0.310 | 0.450 0.429 0.409

INECTEL DreEses 2556 2.889 3222 | 2556 2.889 3222 | 1.000 1.000 1.000 | 1.111 1222 1.333
Learning and growth

2333 2667 3.000 | 2.222 2333 2444 | 0900 0818 0.750 | 1.000 1.000 1.000

sum 6.489  7.198 7.915 | 7.444 7.778 8111 | 2.683 2510 2371 | 2990 3.026 3.076

The scores for each perspective of supplier on-time rate by fuzzy AHP is shown in Table f12.

Table f12 The scores for each perspective of supplier on-time rate by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.149 0.124 0.390 0.330

981



Table f13 Comparison result of the perspective in each pair of returned product rate by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 1.333 1.000 0.750 | 0.900 0.818 0.750 | 0.750 0.692 0.643

Customer 0.750 1.000 1.333 | 1.000 1.000 1.000 | 0.900 1.000 1.111 | 0.900 1.000 1.111

INECTEL DreEses 1333 1444 1556 | 1.111 1.000 0900 | 1.000 1.000 1.000 | 1.111 0.600  0.409
Learning and growth

1.333 1444 1556 | 1.111 1.000 1.111 | 0.900 1.667 2.444 | 1.000 1.000 1.000

sum 4417 4889 5444 | 4556 4000 3.761 | 3.700 4485 5306 | 3.761 3292 3.163

The scores for each perspective of returned product rate by fuzzy AHP is shown in Table f14.

Table 14 The scores for each perspective of returned product rate by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.210 0.243 0.244 0.310
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Table f15 Comparison result of the perspective in each pair of customer contract and level of information exchange by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 0.474 0.346 0273 | 1.333 1.222 1111 | 1.556 1.444 1.333

Customer 2111 2.889 3.667 | 1.000 1.000 1.000 | 2.778 2.667 2556 | 2.444 2778 3.111

INECTEL DreEses 0750 0818 0900 | 0.360 0375 0391 | 1.000 1.000 1.000 | 1.667 1.333  1.000
Learning and growth

0.643 0.692 0.750 | 0.409 0.360 0.321 | 0.600 0.750 1.000 | 1.000 1.000 1.000

sum 4504 5399 6317 | 2.243 2081 1985 | 5711 5639 5667 | 6.667 6556 6.444

The scores for each perspective of customer contract and level of information exchange by fuzzy AHP is shown in Table f16.

Table 16 The scores for each perspective of customer contract and level of information exchange by fuzzy AHP.

Perspective Financial Customer Internal process BaafninggAu
growth
Score 0.198 0.477 0.177 0.147

88T



Table f17 Comparison result of the perspective in each pair of supplier contract and level of information exchange by fuzzy AHP.

Financial Customer Internal process Learning and growth

Financial 1.000 1.000 1.000 | 1.556 1.222 0.900 | 1.333 1.222 1.111 | 1.333 1.000 0.750

Customer 0.643 0.818 1.111 | 1.000 1.000 1.000 | 1.000 0.750 0.600 | 1.000 0.900 0.818

INECTEL DreEses 0750 0818 0900 | 1.000 1.333 1.667 | 1.000 1.000 1.000 | 1.556 1.000 0.643
Learning and growth

0.750 1.000 1.333 | 1.000 1.111 1.222 | 0.643 1.000 1556 | 1.000 1.000 1.000

sum 3.143 3.636 4344 | 4556 4667 4.789 | 3.976 3.972 4267 | 4889 3.900 3.211

The scores for each perspective of supplier contract and level of information exchange by fuzzy AHP is shown in Table f18.

Table 18 The scores for each perspective of supplier contract and level of information exchange by fuzzy AHP.

Perspective Financial Customer Internal process Bl gt
growth
Score 0.280 0.223 0.267 0.263

68T
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The measurement result
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Table g1 the measurement result of production accuracy rate

Production accuracy rate Type of industry
Range of data Point Overall | Vegetable | Seafood Fruit Chicken
92.00-92.50 % 1 7 2 4 1 0
92.50-97.25 % 2 6 0 4 1 1
97.25-98.62 % 3 5 2 1 2 0
98.62-99.50 % 4 6 4 1 1 0
Summary 24 8 10 5 1
The point of overall performance of production accuracy rate
7x1)+(6%2)+(5%3)+(6x4
Overall performance:( XDHEx )2-2( X3)+(6x ):2.417
The frozen vegetable industry point of production accuracy rate
2Xx1)+(0x2)+(2X3)+(4x4
Overall performance:( gL+ (0 );( X3)+(Ax ):3.000
The frozen seafood industry point of production accuracy rate
4Xx1)+(4x2)+(1x3)+(1x4
Overall performance:( 2 )1-:)( X3)+{Ax )21.900
The frozen fruit industry point of production accuracy rate
1x1)+(1%2)+(2x3)+(1x4
Overall performance:( Dbl )Jsr( X3)+{Ax ):2.600
The frozen chicken industry point of production accuracy rate
0x1)+(1x2)+(0x3)+(0x4
Overall performance:( AT P2 ):2.000

1
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Table g2 the measurement result of damage rate

Damage rate Type of industry
Range of data Point Overall | Vegetable | Seafood Fruit Chicken
2.25-3.00 % 1 7 0 5 2 0
1.50-2.25 % 2 2 1 0 0
0.75-1.50 % 3 13 5 4 3 1
0.00-0.75 % 4 1 1 0 0 0
Summary 24 8 10 5 1
The point of overall performance of damage rate
7x1)+(3%2)+(13%3)+(1x4
Overall performance:( XU (X );E X3)+({x ):2.333
The frozen vegetable industry point of damage rate
Overall performance = (OX1)+(2X2);(5X3)+(1X4) =2.875
The frozen seafood industry point of damage rate
5x1)+(1%2)+(4Xx3)+(0x4
Overall performance:( XL )1-;( X)X )21.900
The frozen fruit industry point of damage rate
Overall performance = (2X1)+(0X2);(3X3)+(0X4) =2.200
The frozen chicken industry point of damage rate
0x1)+(0x2)+(1x3)+(0x4
Overall performance:( X1)+(O%2)+(1x3) +(0x ):3.000

1
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Table g3 the measurement result of ratio of transport and inventory cost

Ratio of transport and
inventory cost

Type of industry

Range of data Point Overall | Vegetable | Seafood Fruit | Chicken
42.50-45.00% 1 2 0 1 1 0
42.50-36.25 % 2 10 2 8 0 0
36.25-42.50 % 3 3 1 0 1 1
30.00-32.50 % 4 9 5 1 3 0

Summary 24 8 10 5 1

The point of overall performance of ratio of transport and inventory cost

Overall performance =

(2x1)+(10%2)+(3x3)+(9%4)

24

=2.792

The frozen vegetable industry point of ratio of transport and inventory cost

Overall performance =

(0x1)+(2%x2)+(1%x3)+(5x4)

8

=3.375

The frozen seafood industry point of ratio of transport and inventory cost

Overall performance =

(1x1)+(8%2)+(0%3)+(1x4)

10

=2.100

The frozen fruit industry point of ratio of transport and inventory cost

Overall performance =

(1x1)+(0%x2)+(1x3)+(3x4)

5

=3.200

The frozen chicken industry point of ratio of transport and inventory cost

Overall performance =

(0x1)+(0%x2)+(1x3)+(0x4)

1

=3.000
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Table g4 the measurement result of customer complaint

Customer complaint Type of industry
Range of data Point | Overall | Vegetable | Seafood Fruit Chicken
90.00-95.00 % 1 10 3 5 2 0
95.00-96.00 % 2 3 1 2 0 0
96.00-98.00 % 3 6 2 2 2 0
98.00-100.00 % 4 5 2 1 1 1
Summary 24 8 10 5 1
The point of overall performance of customer complaint
10x1)+(3%2)+(6Xx3)+(5x4
Overall performance:( X3 ;I( X3)+(5x ):2.250
The frozen vegetable industry point of customer complaint
3x1 2)+(2x3)+(2
Overall performance:( g+ );( X3)+Zx4) =2.375
The frozen seafood industry point of customer complaint
5x1)+(2%2)+(2x3)+(1x4
Overall performance:( 22 )1-:)( X3)+{Ax )21.900
The frozen fruit industry point customer complaint
2x1)+(0x2)+(2x3)+(1x4
Overall performance:( Ehblx )Jsr( X3)+{Ax ):2.400
The frozen chicken industry point of customer complaint
0x1)+(0x2)+(0x3)+(1x4
Overall performance:( [P T ):4.000

1
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Table g5 the measurement result of customer on-time rate

Customer on-time rate Type of industry

Range of data | Point Overall | Vegetable | Seafood Fruit

Chicken

95.00-98.30% 1 6 1

98.30-99.06% 12

99.50-100.00%

OO | W

2
99.06-99.50% 3
4 1

4
2
1
8

24 10

Summary

g1 1 O NN |-

=  O|lO0O|O|F

The point of overall performance of customer on-time rate

(6X1)+(12x2)+(5%3)+(1x4)
24

=2.042

Overall performance =

The frozen vegetable industry point of customer on-time rate

(Ix1)+(4x2)+(2%x3)+(1x4)
8

Overall performance = =2.375

The frozen seafood industry point of customer on-time rate

(BX1)+(6x2)+(1x3)+(0x4)
10

Overall performance = =1.800

The frozen fruit industry point of customer on-time rate

(IxD)+(2x2)+(2%3)+(0x4)
5

Overall performance = =2.200

The frozen chicken industry point of customer on-time rate

(1x1)+(0%2)+(0%3)+(0x4)
1

Overall performance = =1.000
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Table g6 the measurement result of supplier on-time rate

Supplier on-time rate Type of industry
Range of data Point Overall | Vegetable | Seafood Fruit Chicken
90.00-94.30 % 1 6 1 3 2 0
94.30-96.70 % 2 6 1 5 0 0
96.70-97.60 % 3 6 4 1 1 0
97.60-99.00 % 4 6 2 1 2 1
Summary 24 8 10 5 1
The point of overall performance of supplier on-time rate
Overall performance = (6X1)+(6X2);(6X3)+(6X4) =2.500
The frozen vegetable industry point of supplier on-time rate
Overall performance = (1X1)+(1X2);(4X3)+(2X4) =2.875
The frozen seafood industry point of supplier on-time rate
3x1)+(5x2)+(1x3)+(1x4
Overall performance:( XIFiox )1-;( X)L ):2.000
The frozen fruit industry point of supplier on-time rate
2x1)+(0x2 3)+(2
Overall performance:( xXD+(0x );(1X )+H(2x4) =2.600
The frozen chicken industry point of supplier on-time rate
0x1)+(0x2)+(0x3)+(1x4
Overall performance:( X1)+(Ox2)+(0x3) +{1x ):4.000

1




197

Table g7 the measurement result of rate of returned product

Rate of returned product Type of industry
Range of data Point Overall | Vegetable | Seafood Fruit | Chicken
2.06-3.50 % 1 5 1 3 1 0
2.00-2.06 % 2 0 0 0 0 0
1.88-2.00 % 3 14 7 4 2 1
1.00-1.88 % 4 5 0 3 2 0
Summary 24 8 10 5 1
The point of overall performance of rate of returned product
5x1)+(0%2)+(14x3)+(5x4
Overall performance = (Ox1)@x2)+(14x3)+(5x4) =2.792

24
The frozen vegetable industry point of rate of returned product

(I1x1)+(0%x2)+(7%x3)+(0%x4)

Overall performance = 5 =2.750
The frozen seafood industry point of rate of returned product

Overall performance = (3X1)+(0X2)$(4X3)+(3X4) =2.700
The frozen fruit industry point of rate of returned product

Overall performance = (1X1)+(OX2);(2X3)+(2X4) =3.000
The frozen chicken industry point of rate of returned product

Overall performance = QP UBRED =3.000

1
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Table g8 the measurement result of customer contract and level of information
exchange

customer contract and

level of information Type of industry

exchange

Level of data Point Overall | Vegetable | Seafood Fruit | Chicken

1 1 0 0 0 0 0

2 2 1 0 0 1 1

3 3 13 3 8 2 0

4 4 10 5 2 2 0

Summary 24 8 10 5 1

The point of overall performance of customer contract and level of information
exchange

(0x1)+(1x2)+(13%3)+(10x4)
24

Overall performance = =3.375

The frozen vegetable industry point of customer contract and level of information
exchange

(0x1)+(0%x2)+(3%x3)+(5%4)
8

Overall performance = =3.625

The frozen seafood industry point of customer contract and level of information
exchange

(0X1)+(0%2)+(8%3)+(2x4)
10

Overall performance = =3.200

The frozen fruit industry point of customer contract and level of information exchange

(0x1)+(1x2)+(2x3)+(2%x4)
5

Overall performance = =3.200

The frozen chicken industry point of customer contract and level of information
exchange

(0x1)+(1%x2)+(0x3)+(0x4)
1

Overall performance = =2.000
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Table g9 the measurement result of supplier contract and level of information
exchange

Supplier contract and

level of information Type of industry

exchange

Range of data Point Overall | Vegetable | Seafood Fruit | Chicken

1 1 0 0 0 0 0

2 2 4 0 2 2 0

3 3 16 7 6 2 1

4 4 4 1 2 1 0

Summary 24 8 10 5 1

The point of overall performance of supplier contract and level of information
exchange

(0x1)+(4x2)+(16X3)+(4x4)
24

Overall performance = =3.000

The frozen vegetable industry point of supplier contract and level of information
exchange

(0x1)+(0%x2)+(7%x3)+(1x4)
8

Overall performance = =3.125

The frozen seafood industry point of supplier contract and level of information

exchange

(0X1)+(2%2)+(6X3)+(2x4)
10

Overall performance = =3.000

The frozen fruit industry point of supplier contract and level of information exchange

(0x1)+(2%x2)+(2%x3)+(1x4)
5

Overall performance = =2.800

The frozen chicken industry point of supplier contract and level of information
exchange

(0x1)+(0%x2)+(1x3)+(0x4)
1

Overall performance = =3.000
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Table g10 the summary of measurement result divided by type of industry

Performance measurement
a —
@ <
| 9 S 2| ,.£5
Main 2 5 = g G E
criteria = S & =g
i} & o ®
& o
[«5}
> +— +— [«B]
S j=R7; = S ® 5 -
(98] — ©
Sleg 88| €| g | |2 |E |&
3] S c S = £ S5| & =
I o © o o) ] < S| o3| 8%
sw- | s | @ |EE| 2| 5§ | 5 |Z8|5%| 53
criteria | G E |o2z2]| g ] 5 |98 E~ | =~
S o £ S S 2 | g e
S @) = = o o © 17} 3
o © O 3 A
Weight | 0.671 | 0.185 | 0.144 | 0.364 | 0.458 | 0.178 1 0.763 | 0.236
Type of
industry
Overall 2417 | 2333 | 2792 | 2250 | 2.042 | 2500| 2.792| 3.375| 3.000
Vegetable | 3.000 | 2.875| 3.375| 2.375| 2.375| 2875| 2750 | 3.625| 3.125
Seafood 1.900 | 1.900 | 2.100 | 1.900 | 1.800 | 2.000 | 2.700 | 3.200 | 3.000
Fruit 2.600 | 2.200 | 3.200 | 2.400 | 2.200 | 2.600 | 3.000 | 3.200 | 2.800
Chicken 2.000 | 3.000 | 3.000 | 4.000| 1.000 | 4.000 | 3.000 | 2.000| 3.000
Table g11 the measurement result of main criteria divided by type of industry
Performance measurement
a —
i o
C
. S g 2 . S5
Main 2 2 = g G E
criteria = S > =c2
L & o ®
& o
Weight 0.271 0.258 0.362 0.110
Type of
industry
Overall 2.455 2.199 2.792 3.238
Vegetable 3.031 2.464 2.750 3.503
Seafood 1.929 1.872 2.700 3.150
Fruit 2.612 2.344 3.000 3.102
Chicken 2.329 2.626 3.000 2.234
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The example for calculating the point of overall performance for efficiency
The overall performance for efficiency = (2.417 x 0.671) + (2.333 x 0.185) +
(2.792 x 0.144)
=2.455

Table g12 the measurement result divided by type of industry

Type of industry Performance measurement
Overall 2.600
Vegetable 2.838
Seafood 2.330
Fruit 2.740
Chicken 2.640

The example for calculating the point of overall performance

The overall performance = (2.455 % 0.271) + (2.199 x 0.258) +
(0.363 x 2.792) + (0.100 x 3.238)
=2.600
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