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Selecting Optimum Route for Raw Materials: A Case Study of an Instant Food

Factory
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ABSTRACT

The purpose of this research was to select the optimal highway route for raw materials from a
warehouse to a factory in another province; it is a case study of the routes from a warehouse containing the
material in Chonburi to an instant food factory in Bang Bua Thong in Nonthaburi for manufacturing. The
factors had been collected for determining the criteria before the factors were categorized by factor analysis.
Finally, the analytic hierarchy process was used for selecting the optimum raw materials route. The results
show that the factors for selecting the route are deterioration or damage along the route, the number of lanes
per direction, cost of transportation, availability of material handling equipment, average width of lanes, transit
time, damage and loss of goods en route, traceability, reversal of goods and burglary, unexpected costs,
traffic regulations, traffic volume and flexibility, and “black spots” on the route. The criteria can be classified
into five groups: risk of freight damage, physical characteristics of the route, flexibility of the route and traffic
regulations, transit time and traffic characteristics, and transportation costs. The results demonstrate that
Highway 7 and Highway 9 is the best route for this case; Highway 7 and Rangsit — Nakhon Nayok Road is the
second; Highway 7 and Bang Bua Thong Road is the third alternative route; and Highway 7 and Ram Intra —

Chaeng Watthana Road is the last alternative route for this case.
Keywords : analytic hierarchy process, factor analysis, selecting raw material rout
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A1319N 4 AFNUTEENTIRTUNUTLNG TTUV0ITUNIRUA

¢, C, C, C, Cy c, Cy C, c, ¢, c, c,
Pearson  .339* .107  .228  -013 .347** 340" 166  .128 207  .167  -004  .274*
Co (Sig.) ~ .008 414 080  .922  .007 .008 205 330 .113 203 974 034
o Pearson ] 464 471 280 271* .364* 060  .105 .048  .091 246  .353*
”  (Sig) 211 191 030 .036 .004 649 442 714 491 058  .006
o Pearson ) ) -089 084 063 022 083 -099 092 .106 .333* 010
®  (sig) 501 526 631  .870 529  .453 483 420  .009  .941
Pearson A71 A75 424 370" 231 113 009  .048  .248
Cou (Sig.) ) ) ) 191 182 001 004 076 389 947 716  .056
o Pearson ) ) ) ) 089 087 032 189  .160 -048  265*  .287*
*®  (Sig) 497 507 811 149 221 715 041  .026
Pearson 3126 280* 349~ 211 315* 118 114
Cos (Sig.) ’ ’ ’ ’ ’ 015 030 .006 .106 014 371  .388
o Pearson ) ) ) ) ) ) 344** 358 085 -200 033  .328*
o (Sig.) 007 005 519 126  .801  .010
Pearson 413 288 064 281 212
Con (Sig.) ’ ’ ’ ’ ’ ’ ’ 392 026 629 .030  .105
N Pearson ) ) ) ) ) ) ) ) .285* .012 .262* .199
o (Sig.) 028 927 043 127
c Pearson ) ) ) ) ) ) ) ) ) .097 .293* .058
" (Sig.) 461 023 661
c Pearson ) ) ) ) ) ) ) ) ) ) .239 -.057
" (Sig.) 066 668
Pearson 118
" (sig) ] ] ] ] ] ] ] ] ] 369

** Correlation is significant at the 0.01 level (2-tailed) * Correlation is significant at the 0.05 level (2-tailed)

NANIIATIVFDUAMNANNUTIEAI NN UL #1 Sig. = 0.000 AfaaNINIzAUTRYEATY 0.05 39
11238 lagldd1aid KMO WAy Bartlett's Test of aﬁqﬂvlﬁiwﬂaﬁ'mmmluLL@ia:ﬂixmvnﬁf’uﬁmwé’uﬁ'uﬁ
Sphericity Sifiriniy 0.621 fidnannnd 0.5 aydld danuausain lUiianzhilasele dadid KMO
Pyadiudilanununzsudrniviinnienzd W8z Bartlett's test WEAIGIANTIN 5

11398 uazlugud s Bartlett's Test of Sphericity

A1319N 5 A&Da KMO Waz Bartlett's test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.603

Bartlett's Test of Sphericity Approx. Chi-Square 74.621
df. 21

Sig. 0.000
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@319 6 @1 Total Variance Explained 2841238

WANUAZNMINYWUNBULLL Orthogonal 6835 Varimax

A o ' o v ]
LWﬂﬁl(ﬂﬂ'ﬂqN'ﬂﬁlﬁlﬂ ULRANGNANINN 6

Extraction Sums of Squared

Initial Eigenvalues

Rotation Sums of Squared

S Loadings Loadings

g % of % Cumu- % of % Cumu- % of % Cumu-

3 Total _ _ Total _ _ Total _ _
Variance lative Variance lative Variance lative

1 3.166 24.357 24.357 3.166 24.357 24.357 2.033 15.638 15.638

2 1.622 12.480 36.837 1.622 12.480 36.837 1.754 13.495 29.133

3 1.333 10.257 47.093 1.333 10.257 47.093 1.722 13.250 42.382

4 1.248 9.599 56.692 1.248 9.599 56.692 1.664 12.802 55.184

5 1.050 8.078 64.770 1.050 8.078 64.770 1.246 9.585 64.770

6 .876 6.736 71.506 - - - - -

7 794 6.109 77.615 - - - - -

8 675 5.195 82.810 - - - - -

9 .614 4.727 87.537 - - - - -

10 .581 4.471 92.008 - - - - -

11 415 3.196 95.204 - - - - -

12 .346 2.662 97.866 - - - - -

13 277 2.134 100.000 - - - - -
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@13197 7 @1 Rotated Factor Loading 1841238

91%9%289nax (Component)

s1an15ifave
1 2 3 4 5
Cor MIFaNTMN %%ammﬁﬂ?mauﬁuma .387 .632* -.166 .201 102
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3 578 AIA1TN 9 DIAITN 11

2

@13197 9 MmauSpuifisuanudayinusiniaaaulanansesfiisrmyaui 1

A B C D E
A 1 1 2 1/2 1
B 1 1 113 113 113
C 1/2 3 1 1/2 1
D 2 3 2 1 3
E 1 3 1 113 1

@13197 10 miLﬂ%ﬂmﬁﬂummfhﬁtyaneﬁmié’@%ﬂﬁmé’nmaq@%mmzyauﬁl 2

A B c D E

A 1 2 2 1 2

B 112 1 1 2 2

c 112 1 1 3 4

D 1 112 113 1 1

E 112 113 114 1 1
a13197 11 miLﬂ%ﬂmﬁﬂummfhﬁtyaneﬁmié’@%ﬂﬁmé’nmaq@%mmzyauﬁl 3

A B c D E

A 1 1 2 2 113

B 1 1 2 2 113

c 112 112 1 2 112

D 112 112 112 1 114

E 3 3 2 4 1
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11.000, 6.333, 2.667 WAz 6.333 ANS1AL ﬁwmnﬂﬁa
ﬁagiuﬂaﬁuﬂﬂmsﬁumwmmlmwia:ﬂaé’mi 9
gmsuund 1 luansed 9 22¢ 0.182, 0.091, 0.316,
0.188 uaz 0.158 nuuwALadsluudazunilay

od e & Sa ¥ o o o
mmammmm"l,@ﬁ‘l,wuumuuﬂamm%uﬂmmmmy

vasinmimasaauly lufitezlddiainvaunii 1
Tuans19fi 9 vy 0.187 %mmmmiw@%mm@
aufl 1 Wanuindyiuinaswinsdagulanan ngu
ANULEEIR I RUALTINAY 0.187  dautniin
ANUEIAYVBIN I NIAAFULIRANLAZIN I NS
dagulesasdu 9 Aezldnanlunisfiansmn
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MU RUALATENINITITATUANRUA U Wl
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0.179 s ey nananitldarareumsadIn
AnuFanadasdIdasdenlaiin 0.1 (Saaty, 1990)
Namiﬁﬁmmﬁ’fmﬁfﬂmmﬁwﬁzymaa@%mmtyﬁta

3 FIULFAINIANTNN 12 DIgN9N 14

A13191 12 HaMIAWINAENANNEATYVBIRLTEIT AU 1

C.R. C.R. A, A, A, A, C.R.
Cy, 0.157 0.416 0.197 0.150 0.237 0.060
A 0.187 C,, 0.249 0.050 0.373 0.295 0.246 0.086 0.060
Cos 0.594 0.500 0.234 0.158 0.107 0.080
C,, 0.148 0.251 0.348 0.325 0.075 0.090
Cy, 0.260 0.104 0.317 0.252 0.327 0.050

B 0.099 0.070
Cys 0.172 0.431 0.138 0.224 0.207 0.040
0070  C, 0.420 0.253 0.299 0.209 0.239 0.070
C.o 0.25 0616 0.162 0.136 0.086 0.080

c 0.174 0.000
C, 0.75 0.253 0.299 0.239 0.209 0.070
Cys 0.857 0.286 0.286 0.286 0.143 0.000

D 0.361 0.000
C. 0.143 0.281 0.365 0.235 0.120 0.060
Cys 0.833 0.122 0.227 0.424 0.227 0.004

E 0.180 0.000
c 0.167 0.346 0.286 0.163 0.205 0.070

)
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@139 13 HanIAWIRhWINANUIAY IR TEITIYARN 2

CR. CR. A, A, A, A, CR.
C, 0327 0.270 0.338 0.154 0.237 0.080
A 0293 C, 0413 0.050 0288 0.330 0.175 0.207 0.070
C, 0260 0.565 0.258 0.096 0.081 0.080
C, 0114 0.274 0.213 0.376 0.137 0.060
C, 0223 0.455 0.206 0.178 0.161 0.090

B 0203 0.050
C,  0.149 0.603 0.154 0.108 0.135 0.030
0080 C, 0514 0.364 0.366 0.201 0.069 0.090
C, 0750 0.389 0.317 0.122 0.172 0.030

C 0267 0.000
C, 0250 0.132 0.194 0.118 0.556 0.080
C, 0889 0.395 0.140 0.232 0.232 0.020

D 0134 0.000
C, 0111 0.140 0.183 0.187 0.490 0.050
C, 0833 0.073 0.191 0.423 0.313 0.050

E 0103 0.000
C,  0.167 0.163 0.094 0.316 0.428 0.040

@13191 14 HansAwIRhwEnANUIAY YN TEITIYARN 3

CR. CR. A, A, A, A, CR.
C,  0.169 0.298 0.245 0.281 0.176 0.070
A 0184 C, 0443 0020 0566 0.209 0.114 0.111 0.090
C, 0387 0.470 0.294 0.154 0.083 0.090
C,, 0434 0.253 0.239 0.299 0.209 0.070
C, 0195 0.331 0.188 0.241 0.241 0.060
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C, 0500 0.319 0.157 0.281 0.243 0.004

C 013 0.000
C, 0500 0.369 0.172 0.272 0.187 0.014
C, 0857 0.342 0.342 0.226 0.091 0.050

D 0085 0.000
c, 0143 0.123 0.309 0.432 0.137 0.030
C,  0.900 0.462 0.205 0.144 0.188 0.030

E 0413 0.000
c 0.100 0.066 0.358 0.310 0.266 0.030

)
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