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Abstract: This research utilized an analytical hierarchy process (AHP) in order to identify criteria that
affect the location selection as well as select a suitable location for the new location of an export fruit
and vegetable factory in Ratchaburi and Nakhon Pathom provinces from the point of view of logistics
costs. The prioritization of potential locations was conducted by reviewing relevant literature and
consulting specialists, which involved screening the criteria associated with the selection process,
the criteria consisted of transport cost, inventory holding cost, administration cost, raw material cost,
cost of labor, and availability of facilities. Data were collected in the factory from three professionals
who were asked questions from pairwise comparison assessment form. Data analysis was conducted
using several criteria to assist in decision-making for the selection of a new factory location. The results
of the analysis showed that the third alternative was the most important alternative for the factory
in terms of logistics costs. The weight of the mean importance was 0.484. The third alternative was
located in Klong Yong sub-district, Phutthamonthon district, Nakhon Pathom province, which is

appropriate to operate as a new location for an export fruit and vegetable factory.

Keywords: location selection, AHP, logistics costs
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Table 1 The fundamental scale of absolute number (Saaty, 2001a; 2008)

Intensity of

Definition Explanation
Importance
1 Equal Importance Two activities contribute equally to the objective
3 Moderate Importance Experience and judgment slightly favor one activity over another
5 Strong Importance Experience and judgment strongly favor one activity over another
7 Very Strong or Demonstrated An activity is favored very strongly over another; its dominance
Importance demonstrated in practice
9 Extreme Importance The evidence favoring one activity over another is of the highest
possible order of affirmation
5468 For Compromise between the Sometimes one needs to interpolate a compromise judgment

Above Values

numerically because there is no good word to describe
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Table 2 Pairwise Comparisons (Saaty; 2008)

Criteria C1, C2, C3, ..., Cn A1 A2 A3 An
A1 1 al2 al3 aln
Criteria or Alternatives A2 1/a12 1 a23 azn
A3 1/a13 1/a23 1 a3n
1
An 1/a1n 1/a2n 1/a3n 1
o . o (Amax— 1) _
5) N17A17930UAFTIAVUAINNEDAAAD C.l. = W (Equation 2)
(Consistency Ratio: C.R.) (Saaty, 2001b) 11
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TURAAARBITY WATLTIAANNAAR TI0ERINE01 Amax A8 HATINUBIAINNTIATIZIUD
ANTNABAARBINAIGINGN 0.10 71 N1sifFaLLTEy iRz luusazuAY
A o a o = p o Y 2 ° ol o ~ ~
Lmuq%mm?mLuum@ﬂmLﬂ@ﬂum@mmﬂﬂm n A8 ANUIUNUTNUINLL T LYY
v v LA Y A o Ny N !
flaenanviTawintu 0.10 DadneaaNsUle nacinAn vl
C.R. = 1 unnganIngsndulaliaenndeariu ImefiAN Random Consistency Index
& @ [ A o a i’/ Yo ] A o k2 1 dl %
10 LWWRTLT16] L@M‘ﬂuﬂmﬁ_ﬁfﬂuLV]F;I‘]_quVLﬁ';TUﬂW’j‘QM (R.I) ﬂ@mummmmm@mLLuuzgw"memmw
NIIATIRFBLANADAARDI C.R. 411190 WEEUMEUIILIA NAFNNNIULERANNgNA Bt
AunLlAaNNaNnIg AU 500 FeeingdaAn R.I. Uauelng Saaty
C.l. , 1987) #4 (Table 3
CR.=— (Equation 1) ( )N )

Table 3 Random consistency index for #.= 6 (criteria) and # = 3 (alternatives)

n 1 2 3 4 5 6 7 8 9 10
Random consistency index
R 0 0 058 090 112 124 132 141 145 149
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duATAIARY (inventory holding cost)(C2) Tagl (Figure 1) azlanslAseasnanany
3) rﬁ’funumiﬁmﬁmmi (administration cost)
(C3) 4) AunuiRYAU (raw material cost)(C4) 5)

AU UATUILINITY (cost of labor) (C5) kAT 6) AN

o & |

fuiussendnadmnlszasd inuailazniaaan
gusunssinduladniaanisasuumalug

wiausuanasyling (availability of facilities)
(C6)

Location Selection for Objective
a New Factory
Transport Inventory Holding || Administration || Raw Material Cost of Availability of Criteria
Cost (C1) Cost (C2) Cost (C3) Cost (C4) Labor (C5) || Facilities (C6)
_———— e S

R

Pak Rad Subdistrict,
Ban Pong District,
Ratchaburi Province
(ALT1)

BT,

Khao Khlung Subdisirict,
Ban Pong District,
Ratchaburi Province
(ALTZ)

e

Khlong Yong Subdistrict,
Phutthamonthon District,

Nakhaon Pathom Province

(ALT3)

Figure 1 The Hierarchical Structure of Factory Location Selection

(Table 4) LAAYANUNNUNAIINAT ALY

o

o
=

co ol v =
YRUNUTANUIY 6 WNTN LT n1ssindulalaen

o A2 | o a
ManF s Ui IndnuIaInnIsdseiluaes

Alternatives

TN TNTYAIWIU 3 Yinuaeslaeu

Table 4 Normalized matrix and priority with respect to six criteria assigned by experts

Criteria Expert1 Expert2 Expert3 Criteria Weights Priority
C1 0.407 0.408 0.380 0.398 1
c2 0.054 0.067 0.079 0.067 3
C3 0.069 0.059 0.056 0.061 4
c4 0.375 0.362 0.396 0.378 2
C5 0.051 0.059 0.054 0.055 5
C6 0.045 0.044 0.035 0.041 6

Amax= 6.317; Amax= 6.605; Amax= 6.541;
Cl=0.027; Cl=0.121; Cl=0.108;
CR=0.022 CR=0.098 CR=0.087
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UNUININN TR 0.067 SUFLNAALITIWLN T
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NNAUFUNUNNILFUITAANIS (C3) HArumedn
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ATURUNUATULLINNU (C5) HATUINLNUBILNEUN

a v o A [ ¥
LlaAag 0.055 LAYAUALNWNALLTUINUTININAIU

mmwmumumm?mmﬂﬂ (C6) AAntminaag
\nnuiade 0.041
a ' = A 1

nsaAEITaUaUNIIAan LAY
nadansaanifatTsnumnInua liusay
WUt 74 (Table 4) wazaznudnlulsazinaaiile

al A zj/ A a 90/ o

WAL UNIIAene 3 naaen aziia1imin
mm@"ﬁﬁtﬁumﬂﬁmﬁu U RN TN,
Lﬂ_l?fﬂumauﬂumw,@@ﬂm
3 maiden azwudn madend 3 (ALT3) fAnth
WINANANATYNINTGA usighfan s finnual
FUNUIROAL (C4) azwudmiuaeni 1 (ALT1) &
ANUMINANAATYNINNIgA ATilAzATuNNg

AUYUNITTURS (C

AATIZAALLUUIINANSUUFAZNNIABNANLN DT

v

VA 6 INoust azvinlinaaenNNATILLgIAAAY
fedudusniaeniangn 63 (Table 5)

Table 5 Normalized comparison matrix for three possible factories according to each criterion

C1 ALT1 ALT2 ALT3 Priority
ALT1 0.120 0.273 0.111 0.168
ALT2 0.040 0.091 0.111 0.081
ALT3 0.840 0.636 0.778 0.751

Amax= 3.050; CI= 0.025; CR= 0.043

C3 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.200 0.429 0.321
ALT2 0.333 0.200 0.143 0.225
ALT3 0.333 0.600 0.429 0.454

Amax= 3.047; CI= 0.023; CR= 0.040

C5 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.200 0.429 0.321
ALT2 0.333 0.200 0.429 0.321
ALT3 0.333 0.200 0.429 0.321

Amax= 3.000; CI= 0.000; CR= 0.000

Table 6 Composite weights (CW) for three possible factories

C2 ALT1 ALT2 ALT3 Priority
ALT1 0.429 0.600 0.333 0.454
ALT2 0.143 0.200 0.333 0.225
ALT3 0.429 0.200 0.333 0.321

Amax= 3.083; CI= 0.041; CR= 0.071

C4 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.600 0.429 0.454
ALT2 0.111 0.200 0.429 0.247
ALT3 0.333 0.200 0.429 0.321

Amax= 3.082; Cl= 0.041; CR= 0.071

C6 ALT1 ALT2 ALT3 Priority
ALT1 0.333 0.600 0.143 0.359
ALT2 0.111 0.200 0.429 0.247
ALT3 1.000 0.200 0.429 0.543

Amax= 3.077; Cl= 0.038; CR= 0.066

C1 c2 C3 C4 C5 C6
Criterial Weights 0.398 0.067 0.061 0.378 0.055 0.041 Overall Priority
ALT1 0.172 0.408 0.333 0.622 0.333 0.392 0.386
ALT2 0.081 0.258 0.212 0.258 0.333 0.261 0.189
ALT3 0.831 0.333 0.484 0.182 0.333 0.333 0.484
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NanN13AATIZinNaaen’le (Table 6)
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